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ENCYCLOPAEDIA BRITANNICA; 
OR, A 


DIG TI Oo N A R * 


ARTS, SCIENCES, &c. 


On a PLaNn entirely New: ' 


* 


By Wnicn, 


THE DIFFERENT SCIENCES AND ARTS 
Are digeſted into the Form of Diſtinct 


TREATISES oR SYSTEMS, 


COMPREHENDING 


The HisToxy, THrtroky, and PRACTICE, of each, 
according to the Lateſt Diſcoveries and Improvements ; ; 


AND rFuLL EXPLANATIONS ARE GIVEN OF THE 
VARIOUS DETACHED PARTS OF EN OWLEDGE, 


WHETHER RELATING TO 
| NaruRaL and ARTIFICIAL Objects, or to Matters EccLEs1AsTICAL, 
„ Civit, MILITARY, COMMERCIAL, Cc. 
TOGETHER WITH 


A DEescRiPT1oON of all the Countries, Cities, principal Mountains, Seas, Rivers, &c. 
throughout the WoRrLD; 


A General HisToRY, Ancient and Modern, of the different Empires, Kingdoms, and States; 


AND 
An Account of the Lives of the moſt Eminent Perſons in every Nation, 
from the earlieſt ages down to the preſent times. ; 


'THE WHOLE COMPILED FROM k 
THE WRITINGS OF THE BEST AUTHORS, IN SEVERAL LANGUAGES; THE MOST APPROVED DICTIONARIES, N 
AS WELL OF GENERAL SCIENCE AS OF PARTICULAR BRANCHES; TE TRANSACTIONS, JOURNALS, AND MEMOIRS, OF LEARNED 
SOCIETIES, BOTH AT HOME AND ABROAD; THE MS. LECTURES OF EMINENTT PROFESSORS ON DIFFEREN'T SCIENCES; 
AND A VARIETY OF ORIGINAL MATERIALS, FURNISHED BY AN EXTENSIVE CORRESPONDENCE. 
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' MEDICINES, whatever ſubſtances ſerve to 
reſtore health. Medicines are either Ample 
or compound; the former being prepared by 
nature alone; and the latter owing to the induſtry of 
man, by variouſly mixing the ſimple together. See 
PHARMACY. 

Menpicines are likewiſe diſtinguiſhed, from the man- 
ner of uſing them, into external and internal; and with 
regard to their effects, they are ſaid to be emetic, ca- 
thartic, aſtringent, %c. See MarERIA Mepica. 

Pocket Mepicines, in ſurgery, thoſe which a ſar- 
geon ought gr a to carry about with him, in a box, 
or convenient Caie., | 

Thoſe, according to Heiſter, are the common di- 


geſtive ointment, and the brown or Egyptian oint- 


ment, for cleanfing and digeſting foul ulcers; and-ſome 
vulnerary balſams, as the /nimentum Arcæi, or the 
balſam of Peru, Gilead, or Copivi, or the Samaritan 
balſam: to theſe muſt alſo be added a plaſter or two; 
as the diachylon or ftypticum Crollii, fince one or other 
of theſe is almoſt conſtantly wanted. Neither ſhould 
there be wanting a piece of blue vitriol for the taking 
down luxuriant fleſh, and to ſtop hæmorrhages: but 
if vitriol is wanting, burnt alum, red precipitate, the 
infernal ſtone, or any other corroſive medicine, will 
ſupply its place in corrofive intentions; and the laſt 
will alſo ſerve to open abſceſſes, to make iſſues, and per- 
form many other operations of that kind. | 

With theſe there ſhould always be kept in readineſs 
alſo a quantity of ſcraped lint, that the ſurgeon may 
be able to give immediate aſſiſtance to wounded perſons; 
ſince, if he is unprepared for this, they may eaſily be 
taken off by an hæmorrhage; a circumſtance which 
ought alſo to prevail with him to be always provided 
with ſuitable bandages. 

MEDIETAS rin, in law, ſignifies a jury, or 
inqueſt impanelled, of which the one half are natives 
of this land, and the other foreigners. This jury is 
never uſed except where one of the parties in a plea is 
a ſtranger, and the other a denizen. In petit-treaſon, 
murder, and felony, foreigners are allowed this privi- 
lege; but not in high-treaſon, becauſe an alien in that 


caſe ſhall be tried according to the rules of the com-' 
mon law, and not by a medietas linguæ. A grand 


jury ought not in any caſe to be of a medietas lingua; 


and the perſon that would have the advantage of a 


trial in this way, is to pray the ſame, otherwiſe it will 
I 


&C, 


— — — 
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not be permitted on a challenge of the jurors. 

MEDIMNUS, in Grecian antiquity, a meaſure 
of capacity, See Meagure. 

MEDINA-TALxARr1, a famous town of Arabia 
Petræa, between Arabia Deſerta and Arabia the 
Happy ; celebrated for being the burial-place of Ma- 
homet. It is ſeated in a plain abounding with palm- 
trees, in E. Long. 39. 53. N. Lat. 25. See ( Hiſtory 
of ) ARABIA. Ry 2 

Mepina-Ce/;, an ancient town of Spain, in Old 
Caſtile, and capital of a conſiderable duchy of the 
ſame name; ſeated near the river Xalon, in W. Long. 
2 N. Lat. 41. 15. 

BEDixA-de-las-Torret, a very ancient town of Spain, 
in Eſtremadura, with an old caſtle, and the title of a 
duchy. It is ſeated on the confines of Andaluſia, at 
the foot of a mountain near Bajadoz. 
 Mevpixa-del-Campo, a large, rich, and ancient town 
of Spain, in the kingdom of Leon. The great ſquare 
is very fine, and adorned with a ſuperb fountain. It 
is a trading place, enjoys great & and is ſeated 
in a country abounding with corn and wine. W. Long. 
4. 20. N. Lat. 41. 22. | 

Mzevixa-del-rio-Secco, an ancient and rich town of 
Spain, in the kingdom of Leon, with the title of a 
duchy ; ſeated on a plain, where there are fine paſtures. 
E. Long. 4. 33. N. Lat. 42. 8. 

Mpix (Sir John), an eminent painter, was the 
ſon of Medina de l' Aſturias, a Spaniſh captain, who 
had ſettled at Bruſſels; where the ſon was born, and 
inſtructed in painting by Du Chatel, He married 
young; and in 1686 came into England, where he 
drew portraits for ſeveral years. The earl of Leven 
encouraged him to go to Scotland, and procured him 
a ſubſcription of 5ool, worth of buſineſs. He painted 
moſt of the Scotch nobility; and at Wentworth-caſtle 
is a large piece, containing the firit duke of Argyle 
and his ſons, the two late dukes John and Archibald, 
in Roman babits; the ſtyle Italian, and ſuperior to 
moſt modern performers. The portraits of the pro- 
feſſors in the Lage- ban at Edinburgh were painted 
by him, and are commended; and in that hall are two 
ſmall hiſtory-pieces by him. He was knighted by 
the doke of Queenſberry, lord high- commiſſioner; and 
was the laſt knight made in Scotland before the Union. 
He was not, however, rich; for he had zo children. 
He died in Scotland; and was buried in the church- 
27O2 yard » 
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Metio- yard of the Gray: friars at Edinburgh in 1711, aged 2. Mrpiun, in philoſophy, that ſpace or region Medium 
lenam He was capable both of hiſtory and landſcape. The 


Me 


| 


dium. 


prints in the octavo edition of Milton were deſigned 


— by him. 


MEDIOLANUM, an ancient city, the capital of 


' the Inſubres, built by the Gauls on their ſettlement in 


that part of Italy. A municipium, and a place of great 
ſtrength. The ſeat of the liberal arts; whence it had 
the name of Nove Athens, Now Milan, capital of 
the Milaneſe, ſituate on the rivers Olana and Lombro, 
E. Long. 9. 30. N. Lat. 45. 25. 


of Gallia Celtica, which afterwards took the name 
of the Eburovicum Civitas (Antonine); corrupted 
to Civitas Ebroicorum, and this laſt to Ebroica; whence 
the modern appellation Eoreux, a city of Normandy. 
E. Long. 1. 12. N. Lat. 49. 21. 


MenioLanum Gugernorum (anc. geogr.), a town of 


, Gallia Belgica, now the village Maylaud, not far from 


Cologne. 
M:EvioLaxnum Ordovicum (anc. geogr.), a town of 
Britain, now Llan Vethlin, a market-town in Mont- 
gomeryſhire in Wales, 
| MepiotLanum Santonun 


(anc. geogr. ), which af- 


terwards taking the name of the people, was called 


Santonica Urbs ; allo Santones and Santoni: A town of 
Aquitain, Now Saintes, capital of Saintonge in 
Guienne, on the river Charente. W. Long. 36. o. 
N. Lat. 45. 50. | 

MEDITERRANEAN sEA, extends from the 


Straits of Gibraltar to the coaſt of Syria and Pale- 


ſtine, being above 2000 miles in length, but of, very 
unequal breadth: the weſt part of it ſeparating 
Europe from Africa; and the Levant, or eaſt part of 


it, dividing Aſia from Africa, Spain, France, Italy, 


Turky in Europe, and Natolia, or the Leſſer Afia, 
bounding it on the north; and the empire of Morocco, 
Algiers, Tunis, 'Tripoli, Barca, and Egypt, bounding 
it on the ſouth. The Strait of Gibraltar being about 
15 or 16 miles broad, a ſtrong current ſets through it 
out of the Atlantic Ocean into the Mediterranean 


conſtantly, which requires a good gale of wind to 
ſtem it. 


MEDITULLIUM, is uſed by anatemiſts for that 
ſpungy ſubſtance between the two plates of the cra- 
zi, and in the interſtices of all laminated bones. 
See DieLoE. 

MEDIUM, in logic, the mean or middle term of 
a ſyllogiſm, being an argument, reaſon, or confidera- 
tion, for which we affirm or deny any thing; or, it is 
the cauſe why the greater extreme 1s affirmed or de- 
nied of the leſs in the concluſion. 

Mevpium, in arithmetic, or arithmetical medium or 
mean, called in the ſchools medium rei; that which is 
equally diſtant from each extreme, or which exceeds 
the leſſer extreme as much as it is exceeded by the 
greater, in reſpect of quantity, not of proportion; 
thus 9 is a medium betwixt 6 and 12, 

Geometrical MEpiuu, called in the ſchools medium 
per fone, is that where the ſame ratio is preſerved be- 
tween the firſt and ſecond as between the ſecond and 
third terms; or that which exceeds in the ſame ratio 
or quota of itſelf, as it is exceeded: thus 6 is a geo- 
metrical medium between 4 and g. 


ſpecies, all natives of the fea. 


through which a body in motion paſſes to any point: 
thus æther is ſuppoſed to be the medium through” 


| 


Mega le. 


which the heavenly bodies move; air, the medium 8 


wherein bodies move near our earth; water, the me- 
dium wherein fiſhes live and move; and glaſs is alſo a 
medium of light, as it affords it a free paſſage. That 
denſity or conſiſtency in the parts of the medium, 


whereby the motion of bodies in it is retarded, is 


called the re/ſtance of the. mediums which, together 


| with the force of gravity, is the cauſe of the ceſſation 
MrvioLanum Aulercorum (anc. geogr.), a town ; 


of the motion of projectiles. | 
Subtile or Xtherial MEDium. See EruER, ELec- 
TRICITY, Fixx, &c. 
MEvpivm, in optics, any ſubſtance through which 
light is tranſmitted, 
MEDLAR, in botany. See MeseiLvs, 
MEDULLA, | Gee A . 
MEpuLLa Oblonpata, * 8 224 
MrpurrA Spinalis 390. — 399. ; 
MEDUSA, one of the three Gorgons, daughter of 
Ceto and a ſea- god named Phorcus, Neptune being 
in love with her, forced her in the temple of Minerva 
upon which that goddeſs changed her hair (which 
was extremely fair) into ſerpents, the fight of which 
turned the beholders into ſtones : but Perſeus, armed 
with Mercury's ax, with which he killed Argus, cut 
off Meduſa's head, from whoſe blood ſprang Pegaſus 
and Chryſaor. Minerva is repreſented bearing the 
picture of Meduſa's head on her ſhield, to — her 
enemies. | | 
Mepus4, in zoology, a genus of inſeQs belonging 
to the order of molluſca. The body is gelatinous, 
roundiſh, and depreſſed; and the mouth is in the 
centre of the under part of the body. 


2 


The moſt remarkable 
is the ſimplex, or armleſs, with a plain circumference ;; 
four apertures beneath ; no tenacula. "Theſe animals 
inhabit all our ſeas ; are gregarious ; often ſeen float- 
ing with the tide in vaſt numbers; feed on inſects, ſmall 
fb, &c. which they catch with their claſpers or 
arms. Many ſpecies, on being handled, affect with 
a nettle-like burning, and excite a redneſs. The an- 
cients, and ſome of the moderns, add that they have an 


aphrodiſiac property, and in ſeveral languages they 
They were known to 


are called by an obſcene name. 
the Greeks and Romans by the names of Nvivuc 
Oancro:@”, and pulmo marinus, or ſea-lungs. They 
attributed medicinal virtues to them. Dioſcorides in- 
forms us, that, if rubbed freſh on the diſeaſed part, 


they cured the gout in the feet, and kibed heels. 


Elian ſays, that they were depilatory; and, if ma- 
cerated in vinegar, would take away the beard. Their 
phoſphoric quality is well known; nor was it over- 
looked by the ancients. Pliny obſerves, that if rub- 
bed with a ſtick it will appear to burn, and the wood 
to ſhine all over. The ſame naturaliſt obſerves, that 
when they ſink to the bottom of the ſea, they portend 
a continuance of bad weather. 

MEGALE ror1s, (anc. geog.), dividedly (Ptole- 
my, Pauſanias) ; or conjunctly Megalopolis, (Strabo): 
A town of Arcadia, built under the auſpices of Epa- 
minondas, after the battle of Leuctra; many incon- 
ſiderable towns being joined together in one great city, 


- -. We 
8 


There are twelve 
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leg weter the better to withſtand the Spartans, It was the biſhop, but is now ſecularized, and the inhabitants Neles 
| oreateſt city of Arcadia, according to, Strabo. are Lutherans, In this place is a famous manufac- 8 Le 
Meiſers.  MEGAMETER. See MicxomseTER. _ tory of porcelain, E. Long. 13. 33. N. Lat. 51. 15. hon: 


—  MEGARA (anc. geog.), a noble city, and the MELA (Pomponius), an ancient Latin writer, was 


capital of the territory of Megaris, which for many 
years carried on war with the aa and Athe- 
nians. It had for ſome time a ſchool of philoſo- 
phers, called the Megarici, ſucceſſors of Euclid the 
Socratic, a native of Megara. Their diale& was 
the Doric ; changed from-the Attic, which it formely 
had been, becauſe of Peleponnefian coloniſts who ſettled 


there. | ; 
Mecara (ane. geog.) formely called Hybla, a town 


towards the eaſt coalt of Sicily; extin& in Strabo's 


time, though the name Hybla remained on account of 
the excellence of its honey. It was a colony of 
Megareans from Greece. Riſus Megarius denotes a 
boarſe- laugh. | | 

MEGARIS (anc. geog.), the country of the Me- 
gareans, which Pliny makes a part of Attica; and 
Strabo ſays, ſome were of this opinion; but he him- 
ſelf makes it a diſtinct part; in which Scylax, Ptole- 
my, and the hiſtories that relate the wars of the Athe- 
nians and Megareans, agree. It had Attica to the 
eaſt, Bzotia to the north and weſt, and the Iſthmus 
of Corinth to the ſouth. 

Medis, a ſmall iſland in the Tuſcan ſea, join 
to Naples by a bridge. Now called Caſtello dell? z“ 

MEGIDDO, (Judges v. 19.) A town of Galilee, 


. recited (Joſhua xvii. 11.) among the cities of Manaſſeh, 


in the tribe of Iſſachar or Aſſer, on the weſt fide of 
Jordan. Famous for the fate of Ahaziah and Joſiah, 
who periſhed there: near it was an open plain, fit for 
drawing up an army in battle-array. It was ſituate 
to the north, cqntrary to its poſition in the common 
maps. The Canaanites being tributaryto the Iſraelities, 
dwelt in it, Joſhua xvii. It was rebuilt by Solomon, 
1 Kings ix. | 
MEIBOMIUS, the name of ſeveral learned Ger- 
mans. John Henry Meibomius was profeſſor of phyſic 
at Helmſtadt, where he was born, and at Lubec; 
he wrote the Life of: Mxcenas, publiſhed at Leyden. 
in 4to. 1653, with ſeveral other learned works. — Henry, 
his ſon, was born at Lubec in 1638; became profeſſor 
of phyfic at Helmſtadt; and, beſides works in his own 
profeſſion, publiſhed Scriptores rerum Germanicorum, 
3 vol. folio, 1688; a very uſeful collection, firſt be- 
gun by his father. — Marcus Meibomius, of the ſame 
family, publiſhed a collection of ſeven Greek authors 
who had written upon ancient muſic, with a Latin 
verſion by himſelf; dedicated to queen Chriſtina of 
Sweden, who invited him to her court. But ſhe en- 
gaging him one day to fing an air of ancient mufic, 
while ſomebody was ordered to dance to it, the im- 
moderate mirth which this occaſioned in the ſpectators 
ſo diſguſted him, that he immediately left the court 
of Sweden, His edition of the Greek mytholo- 
giſts, and notes upon Diogenes Laertius in Menage's 
edition, ſhews'him to have been a man of learning; 
but he ſuffered no little raillery for his attempt to correct 
the Hebrew text of the Bible, by a kind of metre he 
fancies he had found out in thoſe ancient writings. 
MEISSEN, a conſiderable town of Germany, in 
the electorate of Saxony, and in the margravate of 


Miſnia, with a caſtle. It formerly belonged to the 


ed in the reign of the emperor Claudius. 


born in the province of Bztica in Spain, and flouriſh- 
His three 
books of Coſmography, or De fitu orbis, are written 
in a conciſe, perſpicuous, and elegant manner; and 
have beer thought worthy of the attention and la- 
bours of the ableſt critics, Iſaac Voſſius gave an 
edition of them in 1658, 4to. with very large and 
copious notes. To this edition is added % ii Ho- 
norii oratoris excerptum coſmographia, firſt publiſhed 
from the manuſcript, and Æthici ceſnagraphia. Gro- 
novius afterwards publiſhed another edition with illu- 
ſtrations by medals. In his laſt edition are added five 


books De geographia, written by ſome later author; 


by Jornandes, as Fabricius conjectures. 

MELAZANA, or BLACK FLUux, in medicine. See 
Mepicixz, n* 495." 

MELAMPYRUM, cow-wHEArT ; a genus of the 
angioſpermia order, belonging to the didynamia claſs 
of plants. There are four ſpecies, all of them natives 
of Britain, and growing ſpontaneouſly among corn- 
fields. They are excellent food for cattle; and Linnæus 
tells us, that where they abound the yelloweſt and 
beſt butter is made. Their ſeeds, when mixed with 
bread, give it a duſky colour; and, according to ſome 
authors, produce a vertigo, and other diſorders of 
the head; but this is denied by Mr Witbering, though 
he allows that they give it a bitter taſte. 

MELANCHOLY, a kind of delirium attended 
with gloomy thoughts, heavineſs and ſorrow. See 


Mevpicine, n“ 185, 428, 429. 


MELANCTHON (Philip), born at Bretten in 
the Palatinate in 1495, was one of the wiſeſt and moſt 
able men of his age among the Reformers, though of a 
mild temper, diſpoſed to accommodate rather than 
inflame diſputes. In his youth he made an admirable 


progreſs in learning, and was made Greek profeſſor at 


Wirtemberg in 1509. Here his lectures upon Ho- 
mer, and the Greek text of St Paul's epiſtle to Titus, 
drew to him a great number of auditors, and entirely 
effaced the contempt to which his low ſtature and 
mean appearance had expoſed him, Melanchthon re- 
duced the ſciences to ſyſtems; and acquired fuch repu- 
tation, that he had ſometimes 2500 auditors. He 
ſoon entered into an intimate friendſhip with Luther, 


who taught divinity in the fame univerſity ; and in 


1519 they went together to Leipſie, to diſpute with 
Eccius. The following years he was continually en- 

aged in various employments; he compoſed ſeveral 
. he taught divinity; took ſeveral journeys, in 
order to found colleges and viſit churches; and in 
530 drew up a confelfion of faith, which goes by the 
name of the Confeſſion of Aug ſburg, becauſe it was pre- 
ſented to the emperor at the diet held in that city. 
All Europe was convinced, that he was not, like Lu- 
ther, backward to accommodate the differences be- 
tween the various ſe&s of Chriſtians. He hated reli- 


gious diſputes, and was drawn into them only through 
the neceſlity of the part he was called to act in the 
world; and therefore would have facrificed many 
things, to have produced an union among the Prote- 
Rants, 


For this reaſon, Francis I, the French king, 
wrote 
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Melanc- 
thon, 
Melanteria. 
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wrote to defire him to come and confer with the doc- 


tors of the Sorbonne, in order to agree with them 


about putting an end to all controverſies ; but though 
Luther endeavoured to perſuade the elector of Saxony 
to conſent to that journey, and though MelanQhon 
himſelf defired it, that prince, whether he diflruſted 
Melancthon's moderation, or was afraid of quarrelling 
with the emperor Charles V. would never grant his 
permiſſion. The king of England alſo in vain de- 
fired to ſee him. MelanQbon, in 1529, aſſiſted at 
the conferences of Spires. In 1541, he was at the 
famous conferences at Ratiſbon. In 1543, he went 
to meet the archbiſhop of Cologn to aſſiſt him in in- 
troducing the reformation into his dioceſe ; but that 

roje came to nothing: and in 1548, he aſſiſted at 
* conferences on the ſubject of the interim of 
Charles V. and wrote a cenſure on that interim, and 
all the writings preſented at theſe conferences. He 
was extremely affected at the diſſenſions raiſed by 
Flaccus IIlyricus. His laſt conference with thoſe of 
the Roman communion was at Worms, in 1557. He 
died at Wittemburg in 1560, and was interred 
near Luther. Some days before he died, he wrote 
upon a piece of paper the reaſons which made him 
look upon death as a happineſs; and the chief of 
them was, that it “ delivered him from theological 
perſecutions.” Nature had given Melancthon a peace- 
able temper, which was but ill ſuited to the time he 
was to live in. His moderation ſerved only to be his 


croſs, He was like a lamb in the midſt of wolves. No 


body liked his mildneſs ; it looked as if he was luke- 
warm; and even Luther himſelf was ſometimes angry 
At it. 

Melancthon was a man in whom many good as 
well as great qualities were wonderfully united. He 
had great parts, great learning, great ſweetneſs of 
temper, moderation, contentednels, and the like, which 
would have made him very happy in any other times but 
thoſe in which he lived. He never affected dignities, 
or honours, or riches, but was rather negligent of all 
theſe things; too much ſo in the opinion of ſome, 
conſidering he had a family ; and his ſon-in-law Sa- 
binus, who was of a more ambitious make, was ac- 
tually at variance with him upon this very article. 
Learning was infinitely obliged to him on many ac- 
counts; on none more than this,, that, as already ob- 
ſerved, he reduced almoſt all the ſciences which had 
been taught before in a vague irregular manner, into 
ſyſtems. Conſidering the diſtractions of his life, and 
the infinity of diſputes and tumults in which he was 
engaged, it is aſtoniſhing how he could find leiſure 
to write ſo many books. Their number is prodigious, 
infomuch that it was thought neceſſary to publiſh a 
chronological catalogue of them in the year 1582. His 
works indeed are, not correct, and he himſelf owned it: 
but as he found them uſeful, he choſe rather to print 
a great number, than to finiſh only a few ; „ which 
however,“ as Bayle ſays, „was poſtponing bis own 
glory to the advantage of others.” His conftitution 
was very weak, and required great tenderneſs and ma- 
nagement ; which made Luther, as hot and zealous as 
he was, blame him for labouring too earneſtly in the 
vineyard. 

MELANTERIA, in natural hiſtory, a very beau- 
tiful foſſil, of a denſe, compact, and regular texture, 


946 


4884 ] 


forwarded 


M E L 


and of an extremely bright pale yellow, reſembling no- Melaſona 


thing ſo much as the pureſt gold. It is remarkably 
heavy; and is ſometimes found in little irregular maſſes 


of the 4 — of a pigeon's egg, which are broken wit 


a ſlight blow : but it is uſually met with in the form 
of a fine gold-coloured effloreſcence on vitriolic and py. 
ritical bodies; or in looſe, ſhattery, and friable 8. 
of a more duſky yellow; in which latter ſtate it fo 
much reſembles a native ſulphur, that it is frequently 
miſtaken for one: however, it is not inflammable ; 
but calcines in the fire to a greyiſh powder, which by 
burning longer changes to a deep and fine purple. 

The Greeks uſed it externally, as a gentle eſcharotie 
and a ſtyptie: they made it an ingredient in their 
ointments for old ulcers, and uſed to ſprinkle the 
powder of it on freſh wounds in order to ftop the 
hemorrhage. 

MELASTOMA, the AMERICAN GOOSEBERRY- 
TREE ; a genus of the monogynia order, belonging to 
the decandria claſs of plants. There are a great many 
ſpecies, all of them natives of the warm parts of 
America, and very beautiful on account of the varie- 

ation of their leaves. Moſt of the leaves are of two 
Jiferent colours on their ſurfaces ; the under fide be- 
ing either white gold-colour or ruſſet, and their up- 


per parts of different ſhades of green; ſo that they 


make a fine appearance in the hot-houſe all the year 
round. There are but few of theſe plants in the Eu- 
ropean gardens ; which may perhaps have been occa- 
fioned by the difficulty of bringing over wing 
plants from the Weſt Indies; and the ſeeds being 
{mall when taken out from the pulp of their fruits, 
rarely ſucceed. The beſt way is to have the entire 
fruits put up in dry ſand as ſoon as they are ripe, and 
y the quickeſt contrivance to England. 
They ſhould be immediately taken out when they ar- 
rive, and the ſeeds ſown 1n pots of light earth, and 
plunged into a moderate hot-bed of tanner's bark. 
When the plants come up, and are fit to be removed, 
they muſt each be planted in a ſmall pot, and plunged 
into the tan - bed; and afterwards treated as other exo- 
tie plants. : 
MELCHITES, in church-hiſtory, the name given 
to the Syriac, Egyptian, and other Chriſtians of the 
Levant. The Melchites, excepting ſome few points 
of little or no importance, which relate only to cere- 
monies and ecclefiaſtical diſcipline, are in every reſpect 
profeſſed Greeks : but they are governed by a parti- 
cular patriarch, who reſides at Damas, and aſſumes the 
title of patriarch of Antioch. They celebrate maſs in 
the Arabian language. The . among the Mel- 
chites follow the rule of St Baſil, the common rule of 
all the Greek monks. They have four fine convents 
diſtant about a day's journey from Damas, and never 
go out of the cloiſter. a 
MELCHISEDECH, or Mrcniszpx, (the or- 
der of); an order of prieſthood, according to the ſerip- 
tures of the Old and New Teſtament. £ : 
The firſt mention of Melchiſedech is in Geneſis xiv. 
16, 17, 18. where it is related, that, when Abraham 
had reſcued his brother Lot and all his goods out of 
the hands of the five kings, he was met, upon his re- 
turn, by Melchiſedech, king of Salem, who“ brought 
forth bread and wine; and he was the prieſt of the 
Moſt High God.” It is added, that he bleſſed A- 


bra- 
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pfalmiſt, who, ſpeaking prophetically of the Meſ- 
ſiah, ſays, Thou art a prieſt ſor ever after the order 
of Melchiſedech.“ 

Laſtly, St Paul applies the ſtory of Melchiſedech 
to our Saviour, citing the very words of the Pſalmiſt. 
And, in another place, he gives this account of Mel- 
chiſedech: This Melchifedech, king of Salem, 
prieſt of the Moſt High God, who met Abraham re- 
turning from the ſlaughter of the kings, and bleſſed 
him; to whom Abraham gave a tenth part of all; 
firſt being by interpretation king of righteouſneſs, and 
after that alſo king-of Salem, which is, king of 
peace; without father, without mother, without de- 
ſcent ; having neither beginning of days, nor end of 
life ; but es, 5 like unto the Son of God, abideth a 
prieſt continually.” 

From theſe paſſages it appears, that Melchiſedech, 
whoever he was, was a type of Jeſus Chriſt, and his 
prieſthood an image of our Saviour's. | 

Innumerable difficulties have been ſtarted upon the 
ſubje& of Melchiſedech. The firſt relates to his coun- 
try, or the place where he reigned. Moſt authors 
take Salem to be the ſame as Jeruſalem: but St Jerom 
places it near Scythopolis, where they {till pretend- 
ed to ſhew the ruins of Melchiſedech's palace. He 
thinks it was at this place that Jacob arrived, af- 
ter his paſſage over Jordan, when he returned from 
Meſopotamia. 

The next difficulty relates to his perſon. It is ge- 
nerally agreed by learned men, that, when the apoſtle 
ſays he was without father and without mother, no 
more 1s meant than that he is introduced into the hi- 
ſtory of Abraham without acquainting us who he' was 
or whence he came, when he lived or when he died. 
Nevertheleſs, ſome have taken St Paul's words literal- 
ly, and contended, that he was not of human, but 
divine nature. Origen and Didymus took him to be 
an angel; and the author of the ©Purſtions on the 
Old and New Teſtament pretended he was the Holy 
Ghoſt, who appeared to Abraham in a human form. 

About the beginning of the third century, aroſe the 
hereſy of the Melchiſedechians, who affirmed, that 
Melchiſedech was not a man, but a heavenly power, ſu- 
perior to Jeſus Chriſt : For Melehiſedech, they ſaid, was 
the interceſſor and mediator of the angels; but Jeſus 
Chriſt was ſo only for men, and his prieſthood only 
a copy of that of Melchiſedech. This hereſy was 
revived in Egypt by one Hierax, who pretended that 
Melchiſedech was the Holy Ghoſt. 

The Arabic catena vpon the ninth chapter of Ge- 
neſis makes Melchiſedech to be deſcended from Shem 
by his father, and from Japhet by his mother. He- 
raclas, or Heraclim, his father, was, they ſay, ſon or 
grandſon of Phaleg, and ſon of Heber; and his mo- 
ther, named Salutbiel, was daughter of Gomer, ſon of 
Japheth. Cedrenus, and others, derive Melchiſedech 
from an Egyptian ſtock. They ſay his father was 
called Sidon or Sida, and was the founder of the city 
of Sidon the capital of Phœnicia. Suidas ſays, he was 
of the curſed race of Canaan; for which reaſon the 
ſcripture does not mention his genealogy. 


Y 
The Jews and Samaritans believed Melchiſedech to 
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praham; who acknowledged his prie „by giving 
= him tythes of all he had taken from the enemy. , 

—— 'The next mention of Melchifedech is by the Royal 
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be the ſame with the patriarch Shem; which opinion 
has been followed by a great number of modern wri- 
ters. M. Juricu has undertaken to prove, that he is 
the ſame as Cham or Ham. It would be endleſs to 
recount all the opinions upon this matter; we ſhall 
therefore only += i that Peter Cunzus, and Peter du 
Moulin, have afferted, that Melchiſedech, who ap- 
peared to Abraham, was the Son of God; and that 
the patriarch worſhipped him, and acknowledged him 
for the Meſſiah. 

MELCOMB-ztG1s, a town of Dorſetſhire, in 
England, fituated in W. Long. 2. 32. N. Lat. 50. 40. 
The ſtreets are broad and paved; and there is an ex- 
cellent harbour, by which they carry on a pretty good 
foreign trade. 

MELEAGER, in fabulous hiſtory, the ſon of 
ZEneas king of Caledonia, and Althæa the daughter 


of Theſtius, was nv ſooner born than the Parcæ put a 


firebrand in the fire, ſaying, * "This child ſhall live as. 
long as this firebrand Mall Taſk.” The three Parcæ be- 
ing gone, Althæa took the brand out of the fire, and 
preſerved it with great care. Meleager at length diſ- 
covered great courage in killing the famous Caledonian 
boar which laid waſte the country, and preſented the 
head to Atalanta who had given the monſter the firſt 
blow: but Plexippus and Toxeus, the brothers of Al- 


Melcomb 


Meleagris. 
—d 


thæa, reſolving to have the head, Meleager killed 


them in the quarrel, and married Atalanta, by whom 
he had Parthenope; but Altbæa, in revenge for the 
death of her two brothers, threw the fatal brand on 
the fire, which occaſioned Meleager's death. 

MeLeacrer, a Greek poet, the fon of Eucrates, 
was born at Seleucia in Syria, and flouriſhed under 
the reign of Seleucus VI. the laſt king of Syria. He 
was educated at Tyre; and died in the ifland of Coos, 
anciently called Merope. He there compoſed the 
Greek epigrams called by us the Anthologia. The diſ- 
poſition of the epigrams in this collection was often 
changed afterwards, and many additions have been 
made to them. 'The monk Planudes put them into 

the order they are in at preſent in the year 1380. 
MELEAGRIS, in ornithology, the Tuzxyr, a ge- 
nus of birds belonging to the order of gallinæ. Ihe 
head is covered with ſpongy caruncles ; and there is 
likewiſe a membranaceous Jongitudinal caruncle on 
the throat. There are three ſpecies, viz. 1. The gal- 
lopavo, or North American turky of Ray, has a ca- 
runcle both on the head and throat; and the breaſt of 
the male is bearded. He lives upon grain and inſects: 
when the cock ftruts, he blows up his breaſt, ſpreads 
and eres his feathers, relaxes the caruncle on the fore- 
head, and the naked parts of the face and neck become 
intenſely red. —Barbot informs us, that very few tur- 
kies are to be met with in Guinea, and thoſe only in 
the hands of the chiefs of the European forts; the Ne- 
roes declining to breed any on account of their ten- 
| 69 which ſufficiently proves them not to be na- 
tives of that climate. He alſo remarks, that neither 
the common poultry nor ducks are natural to Guinea, 
any more than the turkey. Neither is that bird a na- 
tive of Aſia: the firſt that were ſeen in Perſia were 
brought from Venice by ſome Armenian merchants. 
They are bred in Ceylon, but not found wild. In 
fact, the turky, properly ſo called, was unknown: 
to the ancient naturaliſts, and even to the old vn 
efore: 
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jMeles' before the diſcovery of America. It 1 Ubi pecu- 
; Meli liar to the new continent, and is now the commoneſt 
: .. — wild-fowl in the northern parts of that country. It 


* 


4 was firſt ſeen in France, in the reign of Francis I.; 
4 and in England, in that of Henry VIII. By the 
date of the reign of theſe monarchs, the firſt turkies 

muſt have been brought from Mexico, the conqueſt of 

which was completed A. D. 1521. Alan mentions a 

bird found in India, which ſome writers have ſuſpected 

| to be the turky; but Mr Pennant concludes, with Geſ- 
| ner, that it was either the peacock, or ſome bird of 
that genus. On. conſulting ſome gentlemen who had 
| : reſided long in the Indies, Mr Pennant is of opinion, 

that though the turky is bred there, it is only eonſi- 
dered as a domeſtic bird, and not a native of the coun- 
| try. ; 

Toi The criſtata, or Braſilican pheaſant of Ray, has an 

WE erect creſt of feathers on the head, and violet-coloured 
| temples; it has a caruncle on the throat, but none on 

| the head. | 

| Plate 3. The ſatyra, or horned pheaſant of Edwards, has 
+  CLXXVI. two blue horns behind its eyes, and a red body ſpotted 
with black and white. It is a native of Bengal. 
MELES, in zoology. See Ursvus. 
MELEs, (anc. geog.), a fine river running by the 
walls of Smyrna in Ionia, with a cave at its head, where 
Homer is ſaid to have written his poems. And from 


himjby his mother Crithies, as being born on its banks. 
(Herodotus). 

MELIA, AzaDERACH, or the Bead. tree; a genus 
of the monogynia order, belonging to the decandria 
claſs of plants. There are three ſpecies, all of them 
exotic trees of the Indies, riſing near 20 feet high; 
adorned with large pinnated or winged leaves, and 
cluſters of pentapetalous flowers. They are all pro- 
pagated by ſeeds ſown on hot-beds. 


MELIANTHUS, Hoxey-FLowER; a genus of 


claſs of plants. There are two ſpecies. 1. The ma- 
jor hath a thick, ligneous, ſpreading root; many up- 
right, ligneous, durable ſtalks, rifing fix or eight feet 
high; garniſhed with large pinnated leaves, of four or 
five pair of ſerrated lobes terminated by an odd one; 
and, from the ſides and tops of tlie ſtalks, long ſpikes 
of chocolate- coloured flowers. 2. The minor, hath a 
root like the former; upright, ligneous, ſoft, durable 
ſtalls, riſing four or five feet high; garniſhed with ſmal- 
ler pinnated leaves; and from the ſides and ends of 
the branches, long, looſe, pendulous bunches of flowers 
tinged with green, ſaffron colour, and red. Both the 
ſpecics flower about June; but rarely produce ſeeds in 
this country. 'They-are very ornamental, both in fo- 
liage and flower, and merit admittance 1n every collec- 
tion. They are eaſily propagated by ſuckers and cut- 
tings. They thrive beſt in a dry ſoil, and in a ſhel- 
tered warm expoſure. - 
MELIBOEA, (anc. geog.), an iſland of Syria, at 
the mouth of the Orontes; which, before it falls into 
the ſea, forms a ſpreading lake round it. This iſland 


was famous for its purple dye. Thought to be a colony 

of Theſſalians; and hence Lucretius's epithet Theſa- 

licus. | 

MELICA, RoezGrass; a genus of the dipynia 

order, bclonging to the triandria claſs of plants, There 
2 1 
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it Homer takes his original name Melaſigenet, given 


the angioſpermia order, belonging to the didynamia 
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are three ſpecies; of which the moſt remarkable is the Mclizagy 
nutans. It is a native of ſeveral parts of Britain and Me a 
the adjacent iflands ; and. the inhabitants of ſome of Meſiſſa. 
the weſtern iſlands make ropes of it for fiſhing-nets, ay 
it will bear the water for long time without rotting, 

MELICERES, in ſurgery, a kind of encyſted tu- 
mours, ſo called when their contents are of the con- 
ſiſtence of honey. | 

MELILLA, an ancient town of Africa in the king- 
dom of Fez, and in the province of Garet. It was ta- 
ken by the Spaniards in 1469, but returned back to 
the Moors. W. Long. 2. 9. N. Lat. 35. 20. 

MELILOT. See Tairoliun. 

MELINDA, a kingdom on the eaſt coaſt of Africa, 
ſituated, according to ſome, between the third and 
fourth degree of South Latitude; though there is great 
diſagreement among geographers as to its extent. It 
is allowed by all, however, that the coaſts are very 
dangerous; being full of rocks and ſhelves, and the 
ſea at ſome ſeaſons very liable to tempeſts. The king- 
dom of Melinda is for the moſt. part rich and fertile; 
producing almoſt all the neceſſaries of life except wheat 
and rice, both which are brought thither from Cam- 
baya and other parts; and thoſe who cannot purchaſe 
them make uſe of potatoes in their ſtead, which are 
here fine, large, and in great plenty. They likewiſe 
abound with great variety of fruit-trees, roots, plants, 
and other eſculents, and with melons of exquiſite taſte. 
They have alſo great plenty of veniſon, game, oxen, 
ſheep, hens, geeſe, and other poultry, &c. and one 
breed of ſheep whoſe tails weigh between 3o and 40 
pounds. 'The capital city is alſo called Melinda, 

MELINUM, in natural hiftory, the name of an 
earth, famous in the earlieſt ages of painting, bein 
the only white of the great painters of antiquity; — 
according to Pliny's account, one of the three colours 
with which alone they performed all their works. It 
is a fine, white, marly earth, of a very compact tex- 
ture, yet remarkably light; a ſort of texture which 
muſt render any earth fit for the painter's uſe, that is 
of a proper colour. It is frequently found forming a 
ſtratum in the earth, lying immediately under the ve- 
getable mould. It is of a very ſmooth but not gloſſy 
ſurface ; is very ſoft to the touch; adheres firmly to 
the tongue; is eaſily broken between the fingers; and 
ſtains the ſkin in handling. It melts readily in the 
mouth, and is perfectly fine; leaving not the leaſt grit- 
tineſs between the teeth: thrown into water, it makes 
a loud bubbling and hiſſing noiſe, and moulders away + 
into a fine powder. It does not ferment with acids; 
and ſuffers no change in the fire. Theſe are the cha- 
racers by which the melinum of the ancients is diſtin- 

uiſhed from all other white earths. It is ſtill found 
in the ſame place from which the painters of old had 
it, viz. the ifle of Milo or Melos, from whence it had 
its name; and is common in moſt of the adjacent 
iſlands, It has of late been tried here as a paint; but 
is found not to make ſuch a bright paint as the other 
ſubſtances now employed. It is not, however, liable, 
like them, to turn yellow: hence it would ſeem to be 
worth the confideration of perſons in the colour- trade; 
eſpecially as it might be had, in any quantities, for the 
carriage. | 

MELISSA, Bavm; a genus of the gymnoſpermia 
order, belonging to the didynamia claſs of 3 

ere 


Meliſſa 
* 


| on forked footſtalks. 3. The calamin 
_—_— calamint of the ſhops, hath fibrous perennial 


and others ol. Germanis. 
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1. The officinalis, or _— 2 
brous perennial roots; many upright, uare, 
2 ſtalks, riſing two & feet high: 
arniſhed with oblong, indented, oppoſite leaves by 
airs, two or three inches long, and half as broad; 
6] from the upper axillas, verticillate cluſters of 
ſmall white flowers, upon ſingle footſtalks. There is 
alſo a kind with variegated leaves. 2. The 3 
or Hetrurian calamint, hath fibrous perennia roots, and 
annual ſtalks, riſing about a foot high; garniſhed with 
oblong, oval, indented, hairy oppoſite leaves; and from 
the upper axillas verticillate cluſters of large 2 
tha, or 


the following. 


upright, ſquare, branchy hairy ſtalks, riſing a 
Ger ke indented, oppoſite leaves; and 
verticillate eluſters of ſmall bluiſh flowers, on forked 
footftalks as long as the flowers. All theſe ſpecies are 
eaſily propagated by offsets. =_ 4 | 
Medicinal Uſes. The firſt ſpecies, when in perfec- 
tion, has a pleaſant ſmell, ſomewhat of the lemon kind; 
and a weak, roughiſh, aromatic taſte. The young ſhoots 
have the ſtrongeſt flavour; the flowers, and the herb 
itſelf when old, or produced in very rich moiſt ſoils, or 
rainy ſeaſons, is much weaker both in ſmell and tafte. 
Baum is appropriated, by the writers on the materia 


medica, to the head, ſtomach, and uterus; and in all 


diſorders of theſe parts, is ſaid to do extraordinary ſer- 
vice. So high an opinion have ſome chemiſts entertain-, 
ed of this plant, that they have expected to find in it 
a medicine which ſhould prolong life beyond the uſual 
period. The preſent practice, however, holds it in no 
great eſteem; and ranks it (where it certainly deſerves 
to be) among the weaker corroborants. Infuſions of 
the leaves in water ſmell „ ee of the herb, but 
have not much taſte, though on being inſpiſſated they 
leave a conſiderable quantity of a bitteriſh auſtere ex- 
tract. Infuſions of baum do not, like other aromatics, 
offend the head, as is complained off from ſage, &c. 
Cold infuſions in watery or ſpirit, are far better than 
the cohobated diſtilled water, and are the beſt prepa- 
rations from the plant, On diſtilling the freſh herb 
with water, it impregnates the firſt running pretty 
ſtrongly with its grateful flavour. When large quan- 
tities are ſubjected to the operation at once, there ſe - 
parates and riſes to the ſurface of the aqueous fluid a 
ſmall portion of eſſential oil, which ſome call al. Syriz, 
It is of a yellowiſh colour, 
and a very fragrant ſmell. 
MELISSUS of Samos, a 


and lived about 520 B. C. The Epheſians gave him 
the poſt of admiral, and inveſted him with extraordi- 
vary power. He pretended that the univerſe is infi - 
nite, immoveable, alone, and without a vacuum. 
MELITE, (anc. geog.), an iſland referred to Africa 
by Scylax and Ptolemy; but nearer Sicily, and allot- 
ted to it by the Romans: commended for its commo- 


dious harbours ; for a city well built, with artificers of - 


every kind, eſpecially weavers of fine linen; all owing 
to the Phaenicians, the firſt coloniſts, Now Malta ; 
remarkable for St Paul's ſhipwreck. _ 

Merire, Melita, or Melitina Inſula; an iſland on the 
coat of Illyricum in the Adriatic. The Catuli Me- 
Vol. VII. : bes 
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There are ſeveral ſpecies; but the moſt remarkable are 


Greek philoſopher, was 
the ſon of Rhagines and the diſciple of Parmenides ; . 


MED 


litæi, (Pliny), were famous. Now Melede, the name Mite 
of the iſland Samos. 1 ul 
Marirz, (anc. geog.), a town of Ionia, ſtruck out 


of the number of Ionian towns on account of the arro- 
game of the people, and Smyrna admitted in lieu of it. 
e fituation not ſaid. 7 
MELITENSIS rasa, the Earth of Malta: an 
earth, of-which there are two very different kinds; the 
one of the genus of boles, the other of the marles. The 
latter is that known by medicinal authors under this 
name, the former is the Malta earth now in uſe ; but 
both being brought from the ſame place, are confu- 
ſedly called by the ſame name. The Malteſe marle, 
which is the terra Melitenfis of medicinal authors, is a 
looſe, crumbly, and very light earth, of an unequal and 
irregular texture; and, when expoſed to the weather, 
ſoon falls into fine ſoft powder: but, when preſerved 
and dried, it becomes a looſe, light maſs, of a dirty 
white colour, with a greyiſh caſt: it is rough to the 
touch, adheres firmly to the tongue, is very eaſily crum- 
bled to powder between the fingers, and ſtains the 
hands. Thrown into the water, it ſwells, and after- 
wards moulders away into a fine powder. It ferments 
very violently with acid menſtruums. Both kinds are 
found in great abundance in the iſland of Malta, and 
the 354, we been much eſteemed as a remedy againſt 
the bites of venomous animals. The other has ſupplied 
its place in the German ſhops; and is uſed there as a 
cordial, ſudorific, and aftringent. ER | 
. MELITO (canonized), biſhop of Sardis in Lydia, 
in the ſecond century; is remarkable for the apology 
he preſented to the em Aurelius, in favour of the 
Chriſtians; on which Euſebius and the other ancient 
eccleſiaſtical writers beſtow great praiſes: but that apo- 
logy and all Melito's other works, are loſt. 
ELTITUS, Greek orator and poet, the accuſer of 


| Socrates. The Athenians, after the death of Socrates, 


diſcovering the iniquity of the ſentence they had paſ- 
ſed a _ that great philoſopher, put Melitus to death 
v MELLER, a lake of Sweden, 80 miles long, and 
30 broad; on which ſtands the city of Stockholm. 

MELLI, with the country of the Mundingoes, in 
Africa. The country formerly called Melli, now chief- 
ly inhabited by the Mundingoes, who ſtill retain pretty 
much of the character aſcribed to the people of 
lies to the ſouth of the river Gambia; on the weſt it 
borders on the kingdom of Kabo; on the ſouth it has 
Melli, properly ſo called, and the mountains that part 
it from Guinea; and on the eaſt it extends to the king- 
dom of Gago. A great part of this country we are 
little acquainted with; as is the caſe with regard to 
moſt of the inland territories of Africa, but towards 
the ſea · coaſt this country is a little better known. 

The firſk place of note we meet with is Kachao, a 
Portugueſe colony, fituated on the river of St Do- 


mingo, which falls into the ſea about 26 leagues below 


this town. — About 26 leagues above Kachao, on the 
ſame fide of the river, is another trading town called 
Farini, where, in the months of October and Novem- 


ber, one may trade for about half the quantity of wax 


and ivory which is traded for at Kachao. Here are 
alſo ſome ſlaves to be bought. —Bot is a village near 
the mouth of the river Getves, where moſt of the tra- 


ders buy rice; which is * plenty there, and very 
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good. Geſves is a vill 


e on a river of the ſame name, 


Melochia. on which the Portugueſe have a factory. At Geſves 
mem m——s" 


one may trade yearly for 250 ſlaves, 80 or 100 quin- 
tals of wax, and as many of ivory. Near the mouth 
of the river of Gelves is a village called Murbali, 
where there is a conſiderable 3 for ſalt: here 
are alſo ſome ſlaves and ivory. Rio Grande, or the 
Great River, runs about 10 or 12 leagues to the 
fouth of the river of Geſves. About 80 leagues from 
the mouth of it is a nation of Negroes, who are good 
traders in ivory, rice, millet, and ſome ſlaves. They 
are called Analons. Over-againft the mouth of Rio 
Grande, is a cluſter of-ifſands called Bifago ſes; the 
moſt conſiderable of which is Caſſagut, being about ſix 
leagues long and two broad; its ſoil is very good, and 
produces millet, rice, and all kinds of pulſe, beſides 
orange and palm- trees, and many others. This ifland, 
with thoſe of Carache, Canabac, and La Gallina, are 
the only ones where the Europeans may trade with 
ſome ſecurity. 'They trade, however, ſometimes at the 
other iflands, but they muſt be extremely cautious ; 
and yet, after all their precautions, they will be robbed 
and murdered if they venture to go aſhore, The river 
Nunho runs 16 leagues to the ſouth of Rio Grande; 
it is very conſiderable, and comes from a vaſt diſtance 
in land. One may buy here 300 quintals of ivory and 
100 ſlaves a- year. Rice grows here admirably well, 
and is very cheap. There are every- where ſugar- canes 
which grow naturally; and plants of indigo, which 
might turn to good account. The trade is carried on 
here from March till Auguſt. In the river of Sierra 
Leone, the late Royal African company of England 
had, in the year 1728, two iſlands; the one, called 
Taſfe, a large flat iſland, near three leagues in circum- 
ference, in which: the-company's ſlaves had a good plan- 
tat ion: the reſt of the iſland is covered with wood, 
among which are ſilk cotton-trees of an unaccountable 
ze. The other ifland is Bene, whereon ſtood à re- 
us fort. It was formerly the reſidence of one gf the 

ngliſh chiefs. | 

MELOCHIA, Jzws maLLow; a genus of the 
pentandria order, belonging to the monodelphia claſs 
of plants. There are ſeveral ſpecies; but the only re- 
markable one is the olitorias, or common Jews-mal- 
low, which is a native of the warm parts of Aſia and 
America, It is an annual plant, which riſes about 


two feet high, dividing into ſeveral branches, garniſh- 


ed with leaves of different fizes and forms: ſome are 


ſpear- ſhaped, others are oval, and ſome almoſt heart- 


ma 


ped : they are of a deep green, and ſlightly in- 
dented on their edges, having near their baſe two 
briſtly reflexed ſegments. They have very long flen- 
der footftalks, eſpecially thoſe which grow on the 
lower part of the branches. 'The flowers fit cloſe on 
the oppoſite ſide of the branches to the leaves, comin 
out ſingly; they are compoſed of five ſmall yel- 
low petals, and a great number of ſtamina ſurround- 
ing the oblong germen, which is ſituated in the cen- 
tre of the flower and afterwards turns to a rough 
fwelling capſule two inches long, ending in a point, 
and having four cells filled with angular greeniſh ſeeds. 


This ſpecies is cultivated about the city of Aleppo in 
Syria, and in the Eaſt: Indies, as a pot-herb; the 


Jews boiling the leaves, and eating them with their 


meax. It is ſuppoſed by Rauwolf to be the o/us Fu 
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MELODUNUM, (anc. 
the Senones in Gallia Celtica above Lutetia 
Melun, in the iſle of France ow the Seine. 

MELODY, in mafic, a fucceſſion of ſounds ran. 
ged in fuch a manner, according to the laws of rhyth- 
mus and modulation, that it may form a ſentiment 
agreeable to the ear. Vocal melody is called ngizg; 
and that which is performed upon inftruments may 
be termed ſymphonic melody. | Ss 

The idea of rhythmus neceſſarily enters into that of 
melody. An air is not an air but in proportion as the 
laws of meaſure and quantity are obſerved. The ſame 
ſucceflion of ſounds is ſuſceptible of as many different 
characters, as many different kinds of melody, as the 
various ways by which its emphatic notes, and the 
quantities of thoſe which intervene, may be diverſified; 
and the change in duration of the notes alone, ma 


difguiſe that very ſucceſſion in ſuch a manner that it 


cannot be known. Thus, melody in itſelf is nothing; 
it is the rhythmus or meaſure which determines it, and 
there can be no air without time. If then we abſtract 
meaſure from both, we cannot compare melody with 
harmony; for to the former it is eſſential, but not at 
all to the latter. „ 
Melody, according to the manner in which it is 
conſidered, has a relation to two different principles, 
When regarded only as agreeable to the proportions of 
ſound and the rules of modulation, it has its principle 
in harmony; fince it is a harmonieat analyfis, which 
exhibites the different gradations of the ſcale, the chords 
pecuhar to each mode, and the laws of modulation, 
which are the fole elements that compoſe an air. Ac- 
cording to this Roe the whole power of melody 
is limited to that of pleaſing the ear by agreeable 
ſounds, as the eye may be pleaſed with an' agreeable 
aſſemblage of ſuitable colours. Bur when confidered as 


an imitative art, by which we may affect the mind 


with various images, excite different emotions in the 
heart, inflame or*ſoothe the paſſions ; by Which, in a 
word, we produce different effects upon aur moral fa- 


culties, which are not to be effectuated by the in- 


fluence of external ſenſe alone, we muſt explore ano- 
ther principle for melody : for in our whole internal. 
frame there appears to be no power upon which ei- 
ther harmony alone, or its neceſſary reſults, , can ſeize, 
to affect us in ſuch a manner. 

What then is the ſecond. principle? It is as much 
founded on nature as the firſt ; but, in order to diſco- 
ver its foundation in nature, it will require a more ac- 
curate though fimpler obſervation, and a more exqui- 
ſite degree of ſenfibility in the abſerver. This prin- 
ciple is the ſame which varies the tone of the voice, 
when we ſpeak, according as we are intereſted in 
to the different emo- 
tions which we feel in expre ng it. It is the accent 
of languages which determines the melody of every 
nation; it is the accent which determines us to em- 
ploy the emphaſis of ſpeaking while we ſing, and to 
ſpeak with more or leſs energy according as the lan- 
guage which we uſe is more or leſs accented. That 
anguage whoſe accents are the moſt ſenſible, ought to 
produce a more paſſionate and more lively melody; 
that which has little accentuation, or none at all, can 
only produce a cold and languid melody, without 5 

racter 


. 


— 


le rafter and without expreſſion. Theſe are the true 


—— 


” 


* 


inciples: in proportion as we depart from them, 
mon ſpeak of the power of muſic upon the 
bumanheart, we ſhall become unintelligible to our- 
ſelves and others ; our words will be without 
meaning. 4 2 | 

If muſic does not impreſs the ſoul with images but 
by melody, if from thence-it obtains its whole power, 
it muſt follow, that all muſical ſounds which are not 


pleaſing by themſelves alone, bowever agreeable to 


harmony they may be, is not an imitative muſic; and, 


being incapable, even with its moſt beautiful chords, ei- 


ther to preſent the images of things, or to excite the 


finer feelings, very ſoon eloys the ear, and leaves al- 
ways the heart in cold indifference. It follows like- 


wiſe, that notwithſtanding the parts which harmony 
has introduced, and which the preſent. talte of "muſic 
ſo wantonly abuſes, wherever two different melodies 
are heard at the ſame time, they counteraft each o- 
ther, and deſtroy the effects of both, however beauti- 
ful each may be when performed alone: from whenoe 
it may be judged with what de of taſte the French 
compofers have introduced in their operas the miſer- 
able practice of accompanying one air with another, as 
well in ſinging, which is the native expreſſion of pa- 
thos and ſeatiment, as in inſtrumental performances; 
which is the ſame thing as if whimſical orators ſhould 
take it in their heads to recite two orations at the ſame 
time, that the elegance of cach might derive more 
force from the other. * ö 
So much for Rouſſeau. The tranſlator, however, 


has reaſon to fear, that the cauſes by which national 


melody is diverſified and characteriſed, are more pro- 
found and permanent than the mere accentuation of 
language. This indeed may have great influence in 
determining the nature of the rhythmus, and the place 
of emphatic notes; but very little in regulating the 
nature of the emphaſis and expreſſion themſelves. If 
Rouſſeau's principle be true in its full extent, he mutt 
of neceſſity acknowledge, that an air which was never 


ſet or intended for words, however melodious, cannot 
be imitative: he muſt likewiſe confeſs, that what is 


imitative in one nation cannot be ſuch in another: nor 


can it be denied upon his hypotheſis, that the recita- 
tive, which is formed upon the mode of ſpeaking, is 


the moſt, forcible of all melodies ; which is abſurd. 


His other obſervations are at once judicious and pro- 
found. Though it is impoſſible to exhibit the beauty 
and variety of harmony by playing the ſame melody 
at the ſame time upon different keys, admitting thoſe 
keys to form among themſelves a perfe& chord, which 
will of conſequence preſerve all the ſubſequent notes in 
the ſame intervals; yet this perfeQ harmony would by 
no means be uniformly pleaſing to the ear. We muſt 
therefore of neceſſity introduce leſs perfect chords to 
vary and increaſe the pleaſure, and theſe chords in any 
complex ſyſtem of muſic muſt of neceſſity produce 
diſſonances. It then becomes the bufineſs of the com- 
poſer to be careful that theſe diſeords may ariſe as na- 
turally from, and return as naturally to, perfe& har- 
mony as poſſible. All theſe cauſes muſt inevitabl 

vary the melody of the different parts; but ſill amid. 


all theſe difficulties, -the artiſt ought go be zealous in 


preſerving the melody of each as homogeneous with 
the others as poſſible, that the reſult of the whole may 
| p 
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be in ſome-menſure uniform. Otherwiſe, by counter- Melee. 


W + 


acting each other, the parts will reciprocally deftro 
the effects one of another, y : N 


ELO E, in zoology, n genus of inſeQts of the 


order of coleoptera. The antenne are jointed, the laſt 


joint being oval ; the breaſt is roundiſh; the elytra are 
ſoft and flexible; and the head is infleted and gib- 
bonus. There are 16 ſpecies, principally diſtinguiſhed 


by their colour. The moſt remarkable is the veſica- 


torius, or cantharis of the ſhops z which, when bruiſed, 
is univerſally uſed as a bliftering plaſter. Theſe inſeQs 
are of a ſhinning green colour, intermingled with 
-more or leſs of a blue and a gold yellow. They are 
found adhering to different kinds of trees and herbs, 
in Spain, Italy, and France: the largeſt and moſt eſ- 
teemed come from Italy. 5 ; 
Cantharides are extremely acrimonious: applied to 
the ſkin, they firſt inflame, and afterwards excoriate 
the part, raiſing a more perfect bliſter than any of 
the vegetable acrids, and occaſioning a more plentiful 
diſcharge of ſerum. All the bliſtering compoſitions 
have cantharides for their baſis. The external application 
of cantharides is often followed by a ſtrangury, accom- 


panied with thirſt and feveriſh heat: this inconvenience 


may be remedied by ſoft unctuous or mucilaginous 
liquors liberally drank. - 
Cantharides taken internally often occaſion a diſ- 
.charge of blood by urine, with exquiſite pain : if the 
doſe is conſiderable, they ſeem to inflame and exul- 
cerate the whole inteſtinal canal; the ſtools become 
mucous and purulent ; the breath fetid and cadaverous; 
intenſe pains are felt in the lower belly; the patient 
faints, grows giddy, raving mad, and dies. All theſe 
terrible conſequences „ happened from a 
few grains. Herman relates, that he has known a 
quarter of a grain inflame the kidneys, and occafion 
bloody urine with violent pain. There are neverthe- 
leſs caſes in which this ſtimulating fly, given in larger 
doſes, proves not only ſafe, but of ſingular efficacy 
for the cure of diſeaſes that yield little to medicines 
of a milder claſs. In cold phlegmatic ſluggiſh habits, 
where the viſcera are overloaded, and the kidneys and 
vreters obfiruted with thick viſcid mucous matter, 
cantharides have excellent effects: here the abounding 
mucus defends the ſolids from the acrimony of the fly, 
till it is itſelf expelled ; when the medicine ought to 
be diſcontinued. Groenvelt employed cantharides 
with great ſucceſs in dropſies, obſtinate ſuppreſſions of 
urine, and ulcerations of the bladder ; giving very 
conſiderable doſes made into boluſes with camphor ; 
and interpoſing large draughts of emulſions, milk, or 
other emollient liquids: by this means, the exceſſive 
irritation, which they would otherwiſe have occaſioned, 
was in great meaſure prevented. The eamf hor did 
not perhaps contribute ſo much to this effect as is 
generally imagined: fince it has no ſenſible quality 
that promiſes any conſiderable abatement of the acri- 
mony of cantharides : nitre would anſwer all that the 
camphor is ſuppoſed to perform; this, with milk, or 
emollient Ab inous liquors, drank in large quan- 
tity, are the bel correQors. Cantharides, in very 
ſmall doſes, may be given with ſafety alſo in other 
caſes. Dr Mead obſerves, that the obſtinate gleet- 


ings which frequently remain after the cure of venereal 
maladies, and which rarely yield to balſamic medi- 


27P 2 Cines, 


he 


— 


Melon 


Melt. 


M E L. 
eines, are effectually remedied by cantharides; and 
that no one remedy is more efficacious in leprous diſ- 
orders; in which laſt, proper purgatives are to be 
occaſionally taken during the uſe of the cantharides. 
The beſt and ſafeſt preparation of cantharides for 
theſe purpoſes, is a ſpirituous tincture; and indeed 
in all caſes, the tincture is far preferable, for internal 
uſe, to the fly in ſubſtance. 

The virtues of cantharides are extracted by rectiſied 
ſpirit of wine, proof ſpirit, and water; but do not 
ariſe in diſtillation. The watery and ſpirituous ex- 
tracts bliſter as freely as the fly in ſubſtance ; whilſt 
the fly remaining after the ſeveral menſtrua have per- 


not in the leaſt bliſter or inflame the ſkin. 

MELON, in botany. See Cucumis. 

MELOTHRIA, in botany; a genus of the mo- 
pogynia order, belonging to the teinndria claſsof plants. 
There is only one ſpecies, viz. the pendula, a native 
of Carolina, Virginia, and alſo many of the American 
iſlands. The — ſtrike out roots at every joint, 
which faſten themſelves. into the ground, by which 
means their ſtalks extend to a great diſtance each way. 
The flowers are very ſmall, in ſhape like thoſe of the 
melon, of a pale ſulphur colour. The fruit in the 
Weſt Indies grows to the ſize of a pea, is of an oval 
figure, and —— to black when ripe : theſe are by 
the inhabitants ſometimes pickled when they are green. 
In Britain the fruit are much ſmaller, and are ſo hid- 
den by the leaves that it is difficult to find them. 
The plants are too tender to be reared in this country 
without artificial heat. 

MELPOMENE, in fabulous hiſtory, one of the 
nine muſes, and the inventreſs of tragedy. She is com- 
monly repreſented with a ſerious countenance, and in 
a theatrical dreſs, holding crowns and ſceptres in one 
hand, and a dagger in the other. 

MELREY, or MtLross, a town of Scotland, in 
the county of Merſe, and on the confines of Tweedale, 
ſcated on the ſouth-ſide of the river Tweed; with an 
ancient abbey now in ruins, W. Long. 2. 32. N. 
Lat. 55. 32. - 

This abbey was founded by king David I. in 
1136, He peopled it with Ciſtertians, brought from 
Rivale abbey in Yorſhire, and dedicated it to the 
virgin Mary. At the reformation James Douglas was 
appointed commendator, who took down — of the 
building, in order to furniſh materials for a large houſe 
to bimfelf, which ſtill remains, and is dated 1590. 
Nothing is left of the ahbey, excepting a part of the 
cloiſter walls, elegantly carved; but the ruins of the 
church are of moſt uncommon beauty. Part is at 

reſent uſed for divine ſervice, the reſt uncovered ; 

t every part does great honour to the architect.— 
Alexander II. was buried beneath the great altar, and 
it is alſo the place of interment of the Douglaſes 
and other potent families. Its ſituation is extremely 
pleaſant. | 

MELT or visurs. In the melt of a living cod 
there are ſuch numbers of thoſe animalcules ſaid to be 
found in the ſemen of all male animals, that in a dro 
of its juice, no larger than a grain of ſand, there are 
contained more than 10,000 of them; and, conſiderin 
how many ſuch quantities there are in the whole m 
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of one ſuch fiſh, it is not incredible, that there are Melt 
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more animals in one melt of it, than there are 
living men at one time upon the face of the earth. 
However ſtrange and romantic ſuch a conjeQure 


muſt appear, a ſerious conſideration and calculation 


will make it appear very plain. An hundred ſuch 
grains of ſand as thoſe juſt mentioned ' will make 
about an inch in length ; therefore, in a cubic inch 
there will be a million of ſuch ſands; and if there 
be 10,00 animals in each of thoſe quantities, there 
muſt be in the whole 150,000 millions; which is 
a number vaſtly exceeding that of mankind, even 


ſuppoſing the whole earth as populous as Holland. 
formed their office, is to the taſte inſipid, and does 


MELTING coxs, in effaying, an hollow cone of 
braſs or caſt iron, into which melted metalline ſub- 


ſtances are thrown, in order to free them from their 


ſcoriæ. When a ſmall quantity of matter is melted, 
it will be ſufficient to * 

greaſe ; but when the quantity is very large, eſpe- 
cially if it contains any thing ſulphureous, this caution 
of tallowing the moulds is not ſufficient. - In this cafe 
the eſſayer has recourſe to a lute reduced to thin pap 
with water, which effeQually prevents any injury to 
the cone. 

MELVIL (Sir James), deſcended from an honour- 
able Scots family, being the third ſon of the laird of 
Kaeth, was born about the middle of the 16th century. 
He went to France, very young, in the capacity of 
page to qneen Mary, then married to the dauphin 
and on the death of her huſband, followed her te 
Scoland, where he was made gentleman of her cham- 
ber, and admitted a privy-counſellor. She employed 
him 1n her moſt important concerns, till her unhappy 
confinement in Lochleven, all which he diſcharged 
with the utmoſt fidelity; and, from his own accounts, 
there is reaſon to conclude, that, had ſhe taken his 
advice, ſhe might have avoided many of her misfor- 
tunes. When ſhe was priſoner in England, ſhe re- 
commended him ſtrongly to her fon James; with 
whom he continued in favour and employment until 
the death of queen Elizabeth : James would then have 
taken him to England; but Melvil, now grown old, 
was deſirous of retiring from buſineſs, and in his re- 
tirement he drew up the memorirs of his palt life for 
the uſe of his ſon, Theſe memoirs were accidentally 
found in Edinburgh caſtle, in the year 1660, though 
nobody knew how they came to be depoſited there ; 
and were publiſhed in folio in 1683. 

MEMBER, io architecture, denotes any part of a 
building; as a frize, cornice, or the like. This word 
is alſo * uſed for the moulding. 

MeusgR of Parliament. See PARLIAMENT. 

MEMBRANE, in anatomy, a pliable texture of 
fibres interwoven together in the ſame plane. 

MEMNON, in Ebulove biſtory, was the ſon of 
Tithonus and Aurora. Having led his troops to the 
aſſiſtance of Priam, in order to raiſe the fiege of 'Troy, 


he was killed by Achilles; when his body being placed 


on a funeral pile, was, at Aurora's defire, transformed 
into a bird. 

Mzmnon of Rhodes, one of the generals of Darius 
king of Perſia, adviſed that prince to lay waſte the 
country, in orger to deprive Alexander the Great's 
army of ſupport, and afterwards to attack * 

ut 


the inſide of the cone with - 


Memnon, 
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Memoirs, but this counſel was diſapproved by Darius's other we retain longeſt. 
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A little experience and obſervation will help a per- 


emory. Is. Memnon behaved at the paſſage of the 
— f I He after- ſon to diſcover the ſtrength of his memory. And 


—— Granicus like an experienced genera 


wards defended the city of Miletum with great cou- 
rage; ſeized the iſlands of Chio and Leſbos; ſpread 
terror throughout all Greece; and would have put a 
ſtop to the conquelts of Alexander, if he had not been 
prevented by death. Barſina, Memnon's widow, was 
taken priſoner with Darius's wife, and Alexander had 
a ſon by her named Hercules. | 
MEMOIRS, in matters of literature, a ſpecies of 
hiſtory, written by perſons who had ſome ſhare in the 
trauſactions they relate; 33 to what the Romans 
called Commentarii.— The journals of the proceedings 
of a literary ſociety, or a collection of matters tranſ- 
acted therein, are likewiſe called Memoirs. 
MEMORY, a faculty of the human' mind, whereby 
it retains and recalls the ideas it has once perceived. 
See METAPHYSICS, n* 42. 
Memory depends very much upon the temper and 
conſtitution of the body. In ſome, it is not fo ſuſ- 
ceptive of impreſſions; in others, it is not ſufficiently 
retentive: and as the ſeat of the memory is in the 
brain, whatever is hurtful to this latter, muſt preju- 


dice the former. Too much ſleep clouds the brain, 


and too little over-heats it; therefore either of theſe 
extrem̃es muſt of courſe hurt the memory. All intem- 
perance likewiſe, and exceſs of paſhon, have the ſame 
ill effect. | k 

When we would commit any thing to memory, our 
firſt concern ſhould be to underſtand it thoroughly. 
For we can never retain thoſe things long, of which 
we have but an imperfe& knowledge. Likewiſe order 
and method in the diſcourſe itſelf is a great help to 
the memory. Where — have a mutual depend- 
ance upon each other, and go on in a ſeries, the 
thoughts paſs more readily from one to another, than 
where they lie confuſed and without any connection. 
The mind ſhould alſo be free at ſuch times, and have 
nothing elſe to take off its attention. Nothing is a 
greater hindrance to the memory than a crowd of 
ideas, and thoſe of different kinds, flowing in upon 
the mind at the ſame time. They juſtle out one ano- 
ther, ſo that but few of them ſettle; and if they do, it 
is in ſuch a confuſed and diſorderly manner, that when 
they come to be ſurveyed by refleQion, little can be 
made of them. | 

To write down any thing is likewiſe a great ad- 
vantage towards remembering it. For the very ac- 
tion of writing helps very much to imprint it upon 
the mind, by engaging it to a cloſer attention, and 
cauſing it to dwell longer upon every part than other- 
wiſe it would do only in reading. And therefore the 
| Jewiſh doRors tell us, it was for this reaſon that the 
kings of Iſrael were enjoined always to write out a 
copy of the law with their own hand. And the 
faircr a thing is written, it is with greater eaſe com- 
mitted to memory. This may poſſibly at firſt ſeem 
to have little in it; but if we conſult experience, we 
ſhall generally find, that thoſe things make the deepeft 
impreſſion upon the mind, which affect the ſenſes in 
the moſt lively and agreeable manner, As we re- 
ceive molt of our ideas through them, the ſtronger 
impulſe is made upon the organ, the greater attention 


it excites in the mind; and what we moſt attend to, 


care ſhould be taken not to over-burden its. A long 
diſcourſe therefore ſhould be committed to memory 
by parts, ſo much at once as the memory can well 
receive and retain. Theſe parts ſhould not be too 
many, for fear of confuſion. And as it is moſt likely 
we may be at a loſs in paſſing from one part to ano- 
ther, it will not be amiſs in a more particular manner 
to unpreſs upon the the mind the beginnings of them. 
One letter often helps us to recover a word; that 
word a ſentence; and the firft ſentence a whole argu- 
ment. Some have therefore adviſed, for the aſſiſtance 
of weaker memories, to write each part of the diſ- 


eourſe in a ſeparate paragraph, and the firſt word in 


larger characters, which may ſtrike the fancy like a 


picture when we come to thoſe places. For every 
one is ſenſible of the powerful effect of imagery to 
excite and recall our ideas: and therefore it has 
been thought a further advantage, if the ſirſt letter of 


each word, written in larger characters, could be 


joined together in one artificial word; for then the 
remembrance of that word would give us the firſt 
letter of each of thoſe initial words, which letters 
would help us to recollect the whole words, which 
was the thing defigned by writing them in different 
characters. We find this method of bringing ſeveral 
ideas together into one artificial word. of uſe 1a other 
caſes. So the figures of ſyllogiſms being diſtin- 
guiſhed by technical words, are better known, and 
more eaſily remembered; as every one perceives, who 
is converſant in logic. 

As the mind is not at all times equally diſpoſed for 


the exerciſe of this faculty, ſuch ſeaſons ſhould be 


made choice of as are moſt proper for it. The mind 
is ſeldom fit for attention preſently after meals; and 
to call off the ſpirits at ſuch times from their pro- 

er employment in digeſtion, is apt to cloud the 

rain, and prejudice the health. Both the mind and 
body ſhould be eaſy and undiſturbed when we engage 
in this exerciſe, and therefore retirement is — fit 
for it: and the evening, juſt before we go to reſt, is 


2 recommended as a very convenient ſeaſon, 


oth for the ſtillneſs of the night, and becauſe the 
impreſſions will then have a longer time to ſettle be- 
fore they come to be diſturbed by the acceſſion of 
others proceeding from external objects; and to call 
over in the morning what has been committed to the 
memory over- night, muſt, for the ſame reaſon, be 
very ſerviceable. For, to review thoſe ideas while 
they continue freſh upon the mind, and unmixed 
with any others, muſt neceſſarily imprint them more 
deeply. 

Some ancient writers ſpeak of an artificial- me- 
mory, and lay down rules for attaining it. Simonides 
the poet is ſaid firſt to have diſcovered this, or at leaſt 
to have given the occaſion for it. The ftory they 
tell of him is this: Being once at a feaſt, be recited 
a poem which he had made in honour of the perſon 
who gave the entertainment. But having (as is uſual 


in poetry). made a ah digreſſion in praiſe of Caſtur 


and Pollux z when he had repeated the whole poem, 


his patron would give him. but half the ſum he had 
promiſed, telling him he muſt get the other part from 
| thoſe 
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his performance. Immediately after, Simonides was 
told that two young men were without, and muſt 
needs ſpealgwith him. He had ſcarce got out of the 
houſe, when the room where the company was fell 
down, killed all the perſons in it, and ſo maſhed their 
bodies, that, when the rubbiſh was thrown-off, they 
could not be known one from another: upon which 
Simonides recollecting the place where every one had 
ſat, by that means diſtinguiſhed them. Hence it 
came to be obſerved, that to fix a number of places 
in the mind in a certain order, was a help to the 
memory: As we find by experience, that, upon re- 


turning to places once familiar to us, we not only re- 


member them, but likewiſe many things we both ſaid 
and did in them. This action therefore of Simonides 


was afterwards improved into an art, and the nature- 


of it is this: They bid you form in your mind the 
1dea of ſome large place or building, which you may 
divide into a great number of diſtinct parte, * 

and diſpoſed in a certain order. Theſe you are fre- 
quently to revolve in your Do till you are able 
to run them over 'one after another without hefitation, 
beginning at any part. Then you are to impreſs 
upon your mind as many images of living creatures, 
or any other ſenſible objects which are moſt likely to 
affect you, and be ſooneſt revived in your memory. 
"Theſe, like characters in ſhort-hand, or hieroglyphics, 
muſt ſtand to denote an equal number of other words, 
which cannot ſo eafily be remembered, When there- 
fore you hare a number of things to commit to me- 
mory in a certain order, all that you have to do is, to 
place theſe images regularly in the ſeveral parts of 
your building. And thus they tell you, that, by go- 
ing over feveral parts of the building, the images 
placed in them will be revived in the mind, which of 
courſe will give you the things or words themſelves 
in the order you defire to remember them. The ad- 
vantages of the images ſeems to be this; chat, as they 
are more like to affect the imagination than the words 


for which they ſtand, they will for that reaſon be more 


eaſily remembered. Thus, for inſtance, if the image 
of a lion be made to ſignify /frength, and this word 
. Firength be one of thoſe I am to remember, and is 
placed in the porch ; when in going over the ſeveral 
E of the building I come to the porch, I ſhall ſooner 
be reminded of that image than of the word /trengrh. 
Some ancient as well as modern writers relate wonder- 
ful effects of this artifice. But they all agree it much 
more aſſiſts us to remember any number of ſeparate and 
unconnected words, than a continued diſcourſe; unleſs 
To far as the remembrance of one word may enable us 
to recolleQ more. And in this reſpe& it does not much 
differ from ſome of thoſe methods above-mentioned as 
helps to the memory. Quintilian therefore, though he 
does not wholly paſs it over, yet ſeems to lay no great 
ſtreſs upon it. | 

And, doubtleſs, the moſt effectual way to gain a 
good memory is, its conftant and moderate exerciſe. 
In a word, the memory, like other habits, is 
ftrengthened and improved by daily ufe and practice. 
Wherefore thoſe who have moſt occaſion for it, as 
orators, ſhould not ſuffer it to lie idle, but conſtantly 
employ it in treafuring up and frequently reviewing 
ſuch things as may be of molt importance to them, — 
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Memory. thoſe deities who had an equal ſhare in the honour of 
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For by this means it will be more at their command, 


and they hy. px greater confidence in it upon any 8 
jon. n 


emergent oc 444" tid: 426; 

Another method of aſſiſting the memory, is by form- 
ing certain words, the letters of which ſhall fignify the 
date or æra to be remembered. In order to this, the 
following ſeries of vowels, diphthongs, and conſonants, 
together with their correſponding numbers, muſt be 
exactly learned; ſo as to be able at pleaſure to form a 
technical word that ſhall ſtand for any number, or to 
reſolve ſuch a word already formed. M12 


1 5 


ia ſ ai ſ e 7 55 
112345 67189 


The firſt five vowels, in order, naturally repreſeat 1, 
2, 3» 4, 53 the diphthong au=6, as being compoſed 
of a and u, or 1+5=6; and for the like reaſon, oi, 
and ou=9. The diphthong ez will eafily be remember- 
ed for 8, as being the initials of the word. In like 
manner, where the initial conſonants could conveni- 
ently be retained, they are made uſe of to ſignify the 
number, as 7 for 3, / for 4, + for 6, and u for 9. The 
reſt were aſſigned without apy particular reaſon, unleſs . 
that poſſibly p may be more eaſily remembered for 7 
or ſeptem, & for 8 or ere, d for 2 or duo; b for 1, as 
being the firſt conſonant; and / for 5, being the Roman 
letter for 50, than any others that could have been put 
in their places. . 

It is to be farther obſerved, that z and y being made 
uſe of to repreſent the cypher, where many cyphers 
meet together, as 1000, 1000000, &c. inttead of a 
repetition of à 25 25 2 y, &c. let g ſtand for 100, 7h 
for a thouſand, and m for a million. Thus ag will be 
100, ig 300, oug 900, &c. ath 1000, am 1000000, 
loum 59000000, &e. 

Fractions may be ſet down in the following manner: 
let r ſignify the live ſeparating the numerator and de- 
nominator, the firſt coming before, the other after it; 
as iro , urp , pourag ron, &c. When the numera- 
tor is 1 or unit, it need not be expreſſed, but begin 
the fraction with +; as re 4, 145, r 2, &c. So in de- 
cimals, rag be rath x55 · | 

This is the principal part of the method which con- 
fiſts in mah numbere by artificial words. The 
application to hiſtory and chronology is alſo perform- 
ed by artificial words. The art herein conſiſts in ma- 
king ſuch a change in the ending of the name of a 
place, perſon, planet, coin, &c. without altering the 
beginning of it, as ſhall readily ſuggeſt the thing 
ſought, at the ſame time that the beginning of the 


word, being preſerved, ſhall be a leading or prompting 


ſyllable to the ending of it ſo changed. Thus, in or- 


der to remember the years in which Cyrus, Alexander, 


and Julius Ceſar, founded their reſpective monarchies, 


the following words may be formed; for Cyrus, Cyruts ; 


for Alexander, Alex/ta; for Julius Ceſar, Julio. Ut: 
ſignifies, according to the powers aſſigned to the let- 


ters before-mentioned, 536; ita is 331, and os is 46. 


Hence it will be eaſy to remember, that the empire of 


Cyrus was founded 536 years before Chrift, that of 


Alexander 331, and that of Julius Ceſar 46. This ac- 
count is taken from a treatiſe, entitled A New Method 
of Artificial Memory; where the reader will find ſeve- 


ral 


ö 
Men ander. 
— 


in the cloyſter of 
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examples in chronology, geography, &c. of ſuch 
NG diſpoſed 10 1 4 which muſt be al- 
lowed to contribute much to the aſſiſtance of the me- 
mory, fince being once learned they are ſeldom or ne- 
ver forgot. However, the zuthor adviſes his reader to 
form the words and verſes himſelf, in the manner de- 
ſcribed above, as he will probably remember theſe bet- 
ter than thoſe formed by another. 7 
We ſhall here give his table of the kings of England. 
ſince the conqueſt; where 1000 being added to the 
italics in each word, expreſſes the year when they be- 
gan their reigns. Thus, | 
Will-conſau, Ruf koi, Henrag. 
Stephbi/& Henſechaſ Richbein, Jann, Hetbdas & Eddoid 
Edfetyp, Edtartep, Riſetois, Hefotaun, Hefiſadgue. 
Hen ed, Edquarfauz, Efi Rest, Henſepfeil, Henochn. 
Edſexlar, Marylat, Elelut, Jamſd, Caroprim el. 
Carſecſot, Jamſeif, Wilſeit, Anpyd, Geobo-doi. 
MEMPHIS, an ancient city, and the royal reſi- 
dence of the kings in the Higher Egypt; diſtant from 
the Delta to tlie ſouth 15 miles, according to Pliny. 
Situate on the weſt fide of the Nile, over- againſt Ba- 
bylon. Famous for its pyramids, the burial-places of 


the kings. In Strabo's time it was flouriſhing and po- 


pulous; and ſecond to Alexandria. Called alſo Moph 
and N-ph, in ſcripture. 7 

MENAGE (Giles), in Latin Zgidius, a celebrated 
French writer, born at Angers in 1613. He finiſhed 
his ſtudies in that city, was made advocate, and plead- 
ed for ſome time at Angers, Paris, and Poictiers; but, 
becoming at length diſguſted with the bar, turned ec- 
clefiaſtic, and gave himſelf up entirely to the ſtudy of 
polite literature. He at length entered into the fa- 
mily of the cardinal de Retz; but diſagreeing with 
ſome perſons belonging to his eminence, went to live 
otre Dame, where he held an aſ- 
ſembly of learned men every Wedneſday. He read a 
great deal; had a prodigious memory; and was inceſ- 
ſantly quoting in his converſation, verſes in Greek, La- 
tin, Italian, Prenct, c. on which account he was of- 
ten turned into ridicule'by the wits, eſpecially towards 
the end of his days. His great memory he retained 
even in his old age; and what is very rare, it returned 
to him after ſome interruption. The reputation of his 
works procured him a place in the academy della Cruſ- 
ca at Florence. He might have been a member of the 
French academy at its firſt: inſtitution, if it had not 
been for his Reque/te des Didtionnaires : but when that 
was forgot, he was propoſed in 1684 to fill up a-va- 
cant place in that academy, and was excluded only by 
the ſuperior intereſt of his competitor Mr Bergent 
for there was not one member of all thoſe who gave 
their votes againſt him, but owned that he deſerved 
the place. He wovld not ſuffer his friends to propoſe 
him again. He died at Paris in 1692, aged 79. He 
wrote a great number of books in proſe and verſe; the 
principal of which are, 1. Miſcellaneous works. 2. The 
Origin of the French Language. 3. The Origin of 
the Italian Tongue; the beſt edition of whieh is that 
of Geneva, in 1685, folio. 4. An edition of Mal- 
herbe's Poems, with Notes. 5. An edition of Dio- 
genes Laertius, with Obſervations. 6. Remarks on 
the French Tongue. 7. Greek, Latin, Italian, and 


French poems. 


MENANDER, an ancient Greek poet, was born 
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at Athens in the ſame year with Epicurus, whiclr was Menander, 


the third of the 109th olympiad. His bappineſs in in- 


troducing the new comedy, and refining an art which 
had been ſo groſs and, licentious in former times, quick- 
Iy fpread his name over the world. Pliny informs us, 
that the kings of Egypt and Macedon gave a noble 
teſtimony: of his merit, by ſending ambaſſadors to in- 
vite him to their courts, and even fleets to bring him 
over; but that Menander was ſo much of a philoſo- 
pher, as to prefer the free enjoyment of his ſtudies to 
the promiſed favours of the great. Of his works, 
which amounted to above 100 camedies, we have had 
a double loſs, the originals being not only vaniſhed, 
but the greateſt part of them, when copied by Terence, 
having unfortunately periſhed by ſhipwreck before they 
ſaw Rome. Yet the four plays which Terence bor- 
roawed from him before that accident happened, are 
ſtill preſerved in the Roman habit; and it is chiefly 
from Terence that moſt people form their judgment 
of Menander, the fragments that remain of him not 


Menaſſch. 


being ſufficient to enable them to do it. The ancients 


have ſaid high things of. Menander ; and we find the 
old maſters of rhetoric recommending his works, as 
the true patterns of every beauty wa, 

public ſpeaking. 


Quintilian declares, that a careful 


imitation of Menander only, will ſatisfy all the rules he 
has laid down in his Inſtitutions. It is in Menander 
that he would have his orator ſearch for a copiouſneſs 
of invention, for a happy elegance of expreſſion, and 


eſpecially for that: univerſal genius which is able to ac- 
commodate itſelf to perſons, things, and affections. 
But Julius Ceſar has left the loftieſt as well as the 
zuſteſt praiſe of Menander's works, when he calls Te- 
rence only a Half-Menander. For while the virtues of 
the Latin are ſo defervedly admired, it is impoſ- 
ſible we ſhould raiſe a higher notion of excellency, than 
to conceive the great original ſtill ſhining with half its 
luſtre 22 and preſerving an equal part of its 
graces, above the power of the beſt copier in the 


worl 


Me nander died in the 3d year of che 122d olympiad, 


as we are taught by the ſame old inſcription from which 
we learn the time of his birth. His tomb, in Pauſa- 
nias's age, was to be ſeen gt Athens, in the way from 
the Pirus to the city, cloſe by the honorary monu- 
ment of Euripides. 
Afranius the Roman comedian, who imitated him, cen- 
ſures Menander's morals.as much as he commends his 
writings; and his character, according to Suidas, is, 
that he was a very mad fellow after women.“ Phe- 
drus has given him the gait and dreſs of a moſt affec- 
ted fop: ; | 
«© Unguento delibutus, veſtitu adfluens, 
% Veniebat greſſu delicatulo & languido.”” 
: | __ £6. v. fab. 2. 
MENASSEH (Ben Iſrael), a celebrated rabbi, 
born in Portugal about the year 1604, was the ſon 
of Jofeph Ben Iſrael, and followed his father into Hol- 
land, where he was educated by rabbi Iſaac Uziel, 
der whom, he in a ſhort time made ſuch progreſs iu 
the Fhebrew tongue, that at 18 years of age he ſue- 
ceeded him in the ſynagogue of Amſterdam, in which 
poſt he continued ſeveral years, and married Rachel of 
the family of the Abarbanels, whom the Jews imagine 
to be deſeended from king David. He afterwards 
went 


7 


every grace of 


Quintilian, in his judgment of 


Mencke 


Mendicants 


— — 
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went to his brother Ephraim, a rich merchant, who 
had ſettled at Baſil; by whoſe advice he entered into 
trade. Some time after, the hopes of a more agree- 
able ſettlement induced him to come into England, 
under the protectorſnip of Cromwell; who gave him a 


very favourable reception, and one day entertained him 


at his table with ſeveral other learned divines. How- 
ever, he ſoon after paſſed into Zealand; and died at 
Middleburg about the year 1657. 'The Jews at Am- 
ſlerdam obtained his body, and interred it at their 
expence. He was of the ſect of the Phariſees ; had 
a lively wit, a ſolid judgment, great learning, and all 
the virtues that can 9 private life. He wrote 
many works in Hebrew, Latin, Spaniſh, and Eng- 
liſh. The principal of thoſe publiſhed in Latin, are, 
1. His Conciliator ; a learned and curious work, in 
which he reconciles thoſe paſſages of Scripture which 
ſeem to contradict each other. 2. De reſurrectione mor- 
tuorum. 3. De termino vitæ. 4. Diſſertatio de fragi- 
litate humana, ex lapſu Adami, degue Divino in bono 
pere auxilio. 7 Spes Iſrael. Dr Thomas Pococke 
has written his life in Engliſh. | 

MENCKE (Lewis Otto), in Latin Menchenius, a 
learned profeſſor of morality at Leipfic, was born at 
Oldenburg in Weſtphalia in 1644. He ſtudied in ſe- 
vera] univerſities of Germany; and became an able phi- 
loſopher, civilian, and divine. He was made profeſſor 
of morality at Leipſic in 1668; and enjoyed that poſt 
to his death. He was five times reQor of the univer- 
fity of that city, and ſeven times dean of the faculty of 
philoſophy. He publiſhed feveral works; but his moſt 
conſiderable, and what alone is ſufficient to perpetuate 
his memory, is the Acta Eruditorum of Leipſic, of 
which he was the firſt author, and in which he was en- 
gaged till his death. The firſt volume was publiſhed 
at Leipfic, in 4to, in 1682. 

Mencxe (John Burchard), ſon to the preceding. 
After his ſtudies he travelled into England and Hol- 
land; and upon his return was appointed profeſſor of 


| hiſtory at Leipſic in 1699. He gained great reputation 


by his lectures as well as his writiogs.. He died in1732, 
aged 58. He wrote many pieces. His De Charlatanerid 
eruditorum declamationes due, is an excellent ſatire, 
deſigned to expoſe the artifices-uſed by falſe ſcholars 
ta raiſe themſelves a name. As he named and point- 
ed at certain perſons, it exaſperated them, and they 
procured his book to be ſeized ; but it ſpread, and 
editions of it were multiplied. He likewiſe publiſhed 
Methode pour Etudier P Hiſtoire, avec un catalogue des 
principaux hiſtoriens, &c. He made a great many ad- 
ditions to Mr Lenglet's book, eſpecially with regard 
to the German hiſtorians. | | 

MENDICANTS, or vEGGiNG FRIARS, ſeveral or- 
ders of religious in Popiſh countries, who having no 
ſettled revenues, are ſupported by the charitable con- 
tributions they receive from others. 


This ſort of friars began in the 13th century. The 
Waldenſes, who made profeſſion of renouncing their 


eſtates, and leading a life of poverty, gave occaſion 
to this inſtitution. Two of that ſeat, Bernard and 
Durand of Oſca, ſet up a congregation in the pro- 
vince af Tarragon, and called it The Poor Catho- 
lier. The ſame year, Dominick de Guzman, with 
nine more of his companions, founded the order of 
Preaching Friars, called from their founder Domini- 
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cans. The other three Mendicant orders are, the Fran- Meugo., 


but would receive heaven rather as a deſert than a 
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ciſcans, Auguſtins, and Carmelites. 


« A grout many have embraced this ſevere order, Menes. 


(ſays Pu 
holineſs and merit which they believed did belong to 
it, or rather an eccleſiaftic ambition; the pride of 
mankind being ſo great and natural to ſome, that 
they did not think the commands of God ſufficient, 

ift 
and were ambitious of having a preference % wok 
others even in another life.” 

- Buchannan tells us, the Mendicants in Scotland, un- 
der an appearance of beggary, lived a very luxurious 
life; whence one wittily called them, not Mendicant, 
but Manducant, friars. \ 

MENDOZA. (Juan Gonzales de), an Auguſtan 
friar, of the province of Caſtile, was made ambaſſador 
from the king of Spain to the emperor of China. In 

1593, he was made biſhop of Liperi in Italy: In 
1607 he was made biſhop of Chiapa in New Spain, 


-and the next year was removed to the ſee of Papaian 


in the Weſt Indies. He wrote a hiſtory of China in 
Spaniſh, which has been tranſlated into ſeveral lan- 
guages. 3 | | 
MENECRATES, a phyfician of Syracuſe, who 
flouriſhed about 360 B. C. is famous for his ſkill in 
his profeſſion, but much more for his vanity. He 


would always be followed by ſome of the patients 


whom he had cured, one dreſſed like Apollo, another 
like Eſculapius, a third like Hercules, &c. As for 
himſelf, he would be called Jupiter. He wrote a let- 
ter to Philip the father of Alexander the Great, with 
this ſuperſcription, 4 Menecrates Jupiter to king Phi- 
lip, Health:“ When that prince ridiculed him by re- 
plying, 4 Philip to Menecrates, Health and Good 
Senſe.” Menecrates compoſed a book of Remedies, 
which is loſt. 
 MENEDEMUS, a Greek philoſopher, born at 
Erythreum, was the ſon of Caliſthenes, and one of 
Phedo's followers. He was in greaſt eſteem, and en- 
joyed ſeveral important poſts in his own country. He 
ſeveral times defended Erythreum with great bravery, 
and died of grief when Antigonus became maſter of 
it. A perſon one day ſaying to him, „It is a great 
happineſs to have what we deſire,“ he replied, ** It is 
a much greater to deſire nothing but what We have.” 
He flouriſhed about 300 B. C. | 
MENELAUS, the ſon of Atreus, and the brother 
of Agamemnon, reigned at Sparta, when Paris de- 
prived him of his wite Helen. This rape occalioned 
the famous war of Troy. See HELEN. 
MexeLAaus, a mathematician in the reign of the 
emperor Trajan, wrote three books on the Sphere, 
which have been publiſhed by father Merſenne, 
MENES, born at This, a town of. Thebais in Up- 
per Egypt, was the founder of the Egyptian empire. 
He had three ſons, viz. Athotis, who ruled after him 


at This and Thebes ; Curudes, who, in Lower Egypt. 


founded the kingdom of Hrliopoli, which afterward 
was the kingdom of Dioſpoli ; and Necherophes, who 
reigned at Memphis. It is thought this Menes reign- 
ed 117 years after the birth of Phaleg, ſon of Heber, 
which was the very year of the Aifperion of the people 
throughout the whole earth. In building Memphis, 
he ſtopped the Nile near it, by the invention of a 
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endorf), out of an opinion of a particular ca 
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the mountains. 

MENES TRIER (John Baptiſt le), a native of 
Dijon, and one of the moſt learned and curious 
French antiquaries of his time, wrote, 1. A treatiſe 
on the medals, money, and ancient monuments of 
the Roman empreſſes, in folio. 2. The moſt fa- 
mous medals of the ancient Roman emperors and em- 
preſſes, in quarto. He died in 1634, aged 70. 

MENGRELIA, a province of Turky in Aſia. See 
MiNGRELIA. | 

MENIALS, domeſtic or houſehold ſervants, who 
live under their lord or maſter's roof. 

MENINGES, or MenyxGes, in anatomy, a name 
given to the dura and pia mater of the brain. See A- 
NATOMY, n' 394- ; | 

MENINX, an ifland in the Mediterranean, to the 
weſt of the Syrtis Minor. Suppoſed by Strabo and 
Polybius to be Homer's country of the Lotophagi; 
and hence Ptolemy and Eratoſthenes denominate the 
iſland Lotophagitis, with a cognominal town Meninx. 
The country of Vibius Gallus the emperor, and of 
Voluſianus. Now called Gerbi and Zarbi. 

MENISPERMUM, mooxsttD; a genus of the 
decandria order, belonging to the dicecia claſs of 
plants. There are three ſpecies, all of them climb- 
ing plants, riſing 14 feet high, and natives of warm 
climates; but noway * 1: Vo for beauty. The 
ſeeds of a kind which grows in the Levant, being 
formed into a paſte, are regarded by the inhabitants as 
ſpecific againſt lice and cutaneous eruptions, - The 
' fame paſte is likewiſe uſed for the purpoſe of intoxi- 
cating fiſnes. 

MENOCHIUS, vulgarly Mexocn1a, (James), a 
famous lawyer, meanly born at Pavia, but who became 
ſo ſkilful in the law, that he was called the Baldus and 
Bartholus of his age; all the princes of Italy ſolici- 
ting him to their univerſities. He read at Padua 23 
years together; and forlove of his country removed to 
Pavia, and ſucceeded Nicholas Gratiani. He hath 
got an immortal fame by his works, De recuperanda 
Poſſeſione; De adipiſcenda poſſeſſione ; De præſumtioni- 
bus ; De arbitrariis Fudicum queſtionibus & cauſis con- 
ciliorum, tom. 13. &. He died in 1607, aged 75. 

MENNITH, or MinxiT#, Judges xi. 33. a town 
near Heſhbon, (Jerome), in Arabia Petrza; in a di- 
ſtrict named Eco/ipolis, or twenty-towns, (Cellarius). 
There is alſo a Minnith mentioned Ezekiel xxvii. as 
being in a good wheat country : but whether the 
ſame with the foregoing is uncertain 3 though ſome 
think, that the firſt Minnith lay in the country of Am- 
mon, (Wells). 

MENNONITES, a ſe& of baptiſts in Holland, ſo 
called from Mennon Simonis of Friezeland, who lived 
in the 16th century. This ſe believe, that the New 
Teſtament is the only rule of faith ; that the terms 
Perſon and Trinity are not to be uſed in ſpeaking of 
the Father, Son, and Holy Ghoſt ; that the firſt man 
was not created perfe& ; that it is unlawful to ſwear 
or to wage war upon any occaſion; that infants are 
not the proper ſubje&s of baptiſm ; and that mini- 
ters of the goſpel ought to receive no ſalary, They 
all unite in 1 for toleration in religion, and de- 
bar none from their aſſemblies who led pious lives, 
and own the ſcriptures for the word of God. The 
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Meneſtrier cauſeway too furlongs broad, and cauſed it to run thro? 
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Mennonites meet privately ; and every one in the aſ- Menology 


ſembly has the liberty to ſpeak, to expound the ſcrip- 
tures, to pray and fing. They aſſemble twice every 
year, from all parts of Holland, at Rynſbourg, a vil- 
lage about two leagues from Leyden; at which time 
they receive the communion, fitting-at a table, where 
the firſt diſtributes to the reſt ; and all ſeas are ad- 
mitted, even the Roman Catholics, if they pleaſe to 
come. 

MENOLOGY, the, Greek calendar, in which the 
lives of the ſaints in ſhort, or barely their names, are 
cited ; anſwering nearly to the MaxTYROLoGY of the 
Latin church. 

MENSA, in law- books, a term that includes in it 
all patrimony, and neceſlaries for livelihood. 

MENSALS, mEn$AL14, in church-hiſtory, ſuch 
livings as were formerly united to the tables of reli- 
gious houſes, and hence called menſal beneficer. See 
the article Bexerice. b | 

MENSES, rrvoss, Courſes, Catamenia, in medi- 
cine, the monthly evacuations from the uterus of wo- 
men not with child and not giving ſuck. 

With regard to the cauſes of this evacuation, the 
beſt obyGologiſts are entirely at a loſs.. It was long 
diſputed whether the menſtrual blood flowed from the 
nterus or vagina, but ſome obſervations of retroverted 
uteri have determined in favour of the former opinion. 
For the diſorders which follow a ſuppreſſion, or too 
great a flow of the menſes, ſee Mepicine, ne 488, 
259—264. and p. 4871. f 

ENSTRUUM, in chemiſtry, any body which in 
a fluid or ſubtiliſed ftate is capable of its 
ſmall parts betwixt the ſmall parts of other bodies, ſo 
as to divide them ſubtilly, and form a new uniform 
compound of the two. | 
MENSURATION, in general, denotes the act or 
art of meaſuring lines, ſuperficies, or ſolids. See Gzo- 
METRY. | 

MENTHA, mixT; a genus of the gymnoſpermia 

order, belonging to the didynamia claſs of plants. 


{ 


There are many ipecies; but not more than three are 


cultivated for uſe, namely, the viridis or common 
ſpearmint, the piperita or peppermint, and the pule- 
gium or pennyroyal. . All theſe are ſo well known 
as to need no deſcription; and all of them are very 
eaſily propagated by cuttings, parting the roots, or by 
offsets. | 

Uſes. For culinary purpoſes, the ſpearmint is pre- 
ferable to the other two; but for medicine, the pep- 
permint and pennyroyal have in ſome places almoſt en- 
tirely ſuperſeded it. A conſerve of the leaves is very 
grateful, and the diſtilled waters both fimple and ſpi- 
rituous are univerſally thought pleaſant. The leaves are 
uſed. in ſpring ſallads; and the juice of them boiled 
up with ſugar is formed into tablets. It has been ima- 
gined that cataplaſms and fomentations of mint, would 
diſſolve coagulations of milk in the breaſts ; but Dr 
Lewis ſays, that the curd of milk, digeſted in a ſtrong 
infuſion of mint, could not be perceived to be any 
otherwiſe affected than by common water: however, 
milk in which mint-leaves were ſet to macerate, did 
not coagulate near no ſoon as an equal quantity of the 
ſame milk kept by itſelf. Dr Lewis ſays, that dry 


Mentha, 


mint digeſted in rectiſied ſpirits of wine, gives out a 


tincture, which appears by day-light of a fine dark 
| 27 green, 
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reen, but by candle- light of a bright red colour. The 


act is, that a ſmall quantity of this tincture is room 
either by day-light or by. candle-light, but a large 


quantity of it ſeems impervious to common day- light; 


however, when held betwixt the eye and a candle, or 
betwixt the eye and the ſun, it appears red. 

The virtues of mint are thoſe of a warm fſto- 
mach and carminative: in loſs of appetite, nauſea, 
and continual reaching to vomit, there are few ſimples 
of equal efficacy. In colicky pains, the gripes to 
which children are ſubject, lienteries, and other im- 
moderate fluxes, this plant frequently does good ſer- 
vice. It likewiſe proves beneficial in many hyſteric 
caſes, and affords an uſeful cordial in languors and 
other weakneſſes conſequent upon delivery. The beft 
preparation in theſe caſes is a ſtrong infuſion of the 
dried herb in water, (which is much ſuperior to the 
green), or rather a tincture or extract prepared with 
rectified ſpirit. Theſe poſſeſs the whole virtues of the 
mint; the eſſential oil and diſtilled water contain only 
the aromatic part; the expreſſed juice only the aſtrin- 
gency and bitteriſhneſs, together with the mucilagi- 
nous ſubſtance common to all vegetables. The pep- 
permint is much more pungent than the others. 

Pennyroyal has the ſame general charaQers with the 
mint, but is more acrid and leſs agreeable when taken 
into the ſtomach. It has long been held in great 
eſteem, and not undeſervedly, as an aperient and de- 
obſtruent, particularly in hyſeric complaints and 
ſopprefſions of the menſes. For theſe purpoſes the 
diftilled water is generally made uſe of, or, what is of 
equal efficacy, an infuſion of the leaves. It is obſer- 
vable, that both water and rectified ſpirit extract the 
virtues of this herb by infuſion, and likewiſe elevate 
the greateſt part of them by diſtillation. The ex- 
preſſed juice with a little ſugar, is not a bad medicine 
in the chincough. 

MENTZ, an archbiſhopric and electorate in Ger- 
many. It lies on the banks of the river Mayne, be- 
tween the electorate of Triers on the weſt, the Pala- 
tinate on the ſouth, Franconia on the eaſt, and the 
Wetteraw on the north. It is about 60 miles in 
length from north-eaſt to ſouth-weſt, and about 50 
in breadth. A conſiderable part of the elector's reve- 
nue ariſes from the toll on the Rhine and the Mayne, 
and from the tax on the excellent wines produced in 
this country. The chief towns of any trade are, 
t. Mentz, on the Rhine, near its confluence with the 
Mayne. This city claims a right to the invention 
of the art of printing, (ſee Hiftory of PrINTiING.) 
Here is a very beautiful quay along the river, de- 
fended by ſeveral works well fortified with can- 
non. That part of the city which extends towards 
the river is moſt populous. 'The- beſt vineyards for 
Rheniſh wine being in this neighbourhood, Mentz 
has a flouriſhing trade in that commodity more par- 
ticularly ; and its commerce is the briſker, by rea- 
ſon that all the merchandize which paſſes up and 
down the Rhine ſtops in its harbour to change bot- 
toms. In this neighbourhood is Hockhem, fo cele- 
brated for good wines, that the beſt Rheniſh is from 
thence called old hc. 2. Bingen is a pleaſant ſmall 
town, which flands in the diftri& called Rhinganu, 
which is ſo populous, that it looks like one entire 
town, intermixed with gardens and vinegards, The 
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riſing grounds about it produce wines that are eſteem. Menyay, 


gently looſens the belly. 
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ed preferable to thoſe of Baccharac, ſo much in vogue 
heretofore. 3. Elfeld, five miles welt from Mentz, is 


a ſtrong fortified town, on the north fide of the Rhine, — | 


and the chief of the Rhingaw.—Here is Roderheim, 
a place noted for the growth of the beſt wines in theſe 
parts. 4. Weiſbaden lies between fix and ſeven leagues 
from Frankfort, and about five or ſix miles north of 
Mentz : it is the metropolis of a country belonging to 
the branch of Naſſau-Saarbrack, and is famous for its 
mineral waters. « 
MENYANTHES, Maxzsn-TrErFoitL, or Buck- 
bean ; a genus of the monogynia order, belonging to 
the pentandria claſs of plants, This plant grows wild 
in moiſt marſhy places in many parts of Britain. It 
has three oval leaves ſtanding together upon one pe- 
dicle, which iſſues from the root; their taſte is ve 
bitter, and ſomewhat nauſeous. According to N. 
Lightfoot, the flowers of this plant are fo extremely 
beautiful, that nothing but their native ſoil could ex- 
clude it from a place in every garden, They grow in 
an elegant ſpike ; are white, daſhed with pink, and 
fringed internally with hairs. The highlanders eſteem - 
an infuſion or tea of the leaves as good to ſtrengthen 
the ſtomach. According to Mr Withering, an infu- 
ſion of the leaves is preſcribed in rheumatiſms and 
dropſies; a dram of them in powder purges and vo- 
mits, and is ſometimes given to deſtroy worms. In a 
ſcarcity of hops, the plant is uſed in the north of Eu- 
rope to bitter the ale. The powdered roots are ſome- 
times uſed in Lapland inſtead of bread, but they are 
unpalatable. Some people ſay, that ſheep will eat it, 
and that it cures them of the rot; but from the Up- 
ſal Experiments it appears, that though goats eat it, 
ſheep ſometimes will not. Cows, - horſes, and ſwine, 
refuſe it. As to its medical virtues, Dr Lewis informs 
us, that it is an efficacious aperient and deobſtruent 
promotes the fluid ſecretions ;z and, if liberally taken, 
It has of late gained great 
reputation in ſcorbutic and ſcrophulous diſorders ; and 
its good effects in thoſe caſes have been warranted by 
experience. Inveterate cutaneous diſeaſes. have been 
removed by an infuſion of the leaves, drank to the 
quantity of a pint a-day, at proper intervals, and con- 
tinued for ſome weeks. Boerhaave relates, that he 
was relieved of the gout by drinking the juice mixed 
with whey. 8 

MENZ INI (Benedict), a celebrated Italian poet, 
born at Florence, was profeſſor of eloquence at the 
college Della Sapienza at Rome, where he died in 
1704. He wrote, 1. The art of poetry. 2. Satires, 
elegies, hymns, and the Lamentations of Jeremiah. 
3. Academia Tuſculana, a work in verſe and proſe, 
which paſſes for his maſterpiece. 

MEOTIS, or Parus MrorT1s, a ſea of Turky, 
which divides Europe from Afia; extending from 
Crim Tartary to the mouth of the river Don or 
Tanais. | 

MEPHITIC, a name exprefliog any kind of noxi- 
ous vapour; but generally applied to that ſpecies of 
vapour called fixed air. See Air, Fixed Air, Gas, 


Co 

MERCATOR. (Gerard), one of the moſt cele- 
brated geographers of his time, was born at Rure- 
monde in 1512. He applied himſelf with ſuch 12 
duſtry 
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Mereator, duſtry to geography and mathematies, that he is ſaid diſpoſing of what he has on hand; and to learn as ex- Merchant, 


Merchant. to have frequently forgot to eat and drink. The em- actly as he can, what they have produced when got in, 
— peror Charles V. had a particular eſteem for him, and for his direction in making the neceſfary purchaſes and 


the duke of Jaliers made him his coſmographer. He 
compoſed a chronology, fome geographical tables, an 
Atlas, &c. engraving and colouring the maps him- 
elf. He died in 1594. His method of lay ing down 
charts is ſtill uſed, and bears the name of Mercator”s 
rts. 
co (Nicholas), an eminent mathematician 
in the 17th century, was born at Holſtein in Den- 
mark; and came to England about the time of the re- 
ſtoration, where he lived many years. He was fellow 
of the Royal Society ; and endeavoured to reduce a- 
ſtrology to rational principles, as appeared from a 
MS. of his in the poſſeſſion of William Jones, Eſq ; 
He publiſhed ſeveral works, particularly Cofmogra- 
hia. He gave the quadrature of the hyperbole by an 
infinite ſeries ; which was the firft appearance in the 
learned world of a ſeries of this fort drawn from the 
particular nature of the curve, and that m a manner 
very new and abſtracted. hp 

Mracarosx' Sailing, that performed by Merca- 
tor's chart. See NAvIGATiox. 

MERCHANT, a perſon who buys and ſells com- 
modities in groſs, or deals in exchanges ; or that traf- 
fics in the way of commerce, either by importation 
or exportation. Formerly every one who was a buyer 
or ſeller in the retail way was called a merchant, as 
they ſtill are both in France and Holland ; but here 
ſhopkeepers, or thoſe who attend fairs or markets, 
have loſt that appellation. 

Previous to a perſon's engaging in a general trade, 
and becoming an univerſal dealer, he ought to treaſure 
up ſuch a fund of uſeful knowledge, as will enable him 
to carry it on with eaſe to himſelf, and without riſk- 
ing ſuch loſſes as great ill-concerted undertakin 
would naturally expoſe him to. A merchant ſhould 
therefore be acquainted with the following -parts of 
commercial learning. 1. He ſhould write properly and 
correctly. 2. Underſtand all the rules of arithmetic 
that have any relation to commerce. 3. Know how 
to keep books of double and fingle entry, as journals, 
a leger, &c. 4. Be expert in the forms of invoices, 
accounts of ſales, policies of inſurance, charter-par- 
ties, bills of lading, and bills of exchange. 5. Know 
the agreement between the money, weights and mea- 
ſures of all parts. 6. If he deals in filk, woollen, 
linnen, or hair manufactüres, he ought to know the 
places where the different ſorts of merchandizes are ma- 
nufactured, in what manner they are made, what are 
the materials of which they are compoſed, and from 
whence they come, the preparations of theſe materials 
before working up, and the places to which they are 
ſent after their fabrication. 7. He onght to know the 
lengths and breadths which ſilk, woollen, or hair-ſtuffs, 
linen, cottons, fuſtians, &c. ought to have accord- 
ing to the ſeveral ſtatutes and regulations of the places 
where they are manufactured, with their different pri- 
ces, according to the times and ſeaſons; andifhe can 
add to his knowledge the different dyes and ingredients 
which form the various colours, it will not be uſeleſs. 
8. If he confines his trade to that of oils, wines, &c. 
he ought to inform himſelf particularly of the appear- 


ances of the ſucceeding crops, in order to regulate his 


I 


engagements, 9. He ought to be acquainted with the 
forts of merchandize found more in one country than 
another, thoſe which are ſcarce, their different ſpecies 
and qualities, and the propereſt method for bringing 


them to a good market either by land or ſea. 10. To, 


know which are the merchandizes permitted or prohi- 
bited, as well on entering as going out of the king- 
doms or ſtates where they are made. 11. To be ac- 
quainted with the price of exchange, according to the 
courſe of different places, and what is the — of its 
riſe and fall. 12. To know the cuſtoms due on im- 
portation or exportation of merchandizes, according to 
the uſage, the tarifs, and regulations, of the places to 
which he trades. 13. To know the beſt manner of 
folding up, embaling, or tunning, the merchandizes for 
therr preſervation. 14. To underftand the price and 
condition of freighting and inſuring ſhips and mer- 
chandize. 15. To be acquainted with the goodneſs 
and value of all neceſſaries for the conſtruction and re- 
pairs of ſhipping, the different manner of their build- 
ing ; what the wood, the maſts, cordage, cannons, 
ſails, and all requifites, may coſt. 16. To know the 
wages commonly given to the captains, officers, and 
ſailors, and the manner of engaging wih them, 


17. He ought to underſtand the foreign languages, or 


at leaſt as many of them as he can attain to; theſe 
may be reduced to four, viz. the Spamiſh, which is 
uſed not only in Spain, but on the coaſt of Africa, 
from the Canaries to the Cape of Good Hope: the I- 
talian, which is underſtood on all the coaſts of the 
Mediterranean, and in many parts of the Levant : the 
German, which is underſtood in almoſt all the northern 


countries; and the French, which is now become al- 


moſt univerſally current. 18. He ought to be ac- 
quainted with the conſular juriſdiction, with the laws, 
cuſtoms, and uſages of the different countries he does 
or may trade to; and in general all the ordinances 
and regulations both at home and abroad that have 
any relation to commerce. 19. Though it is not ne- 
ceſſary for a merchant to be very learned, it is proper 


that he ſhould know ſomething of hiſtory, particular- 


ly that of his own country; geography; hydrography, 
or the ſcience of navigation; and that he be acquaint- 
ed with the diſcoveries of the countries in which trade 
is eſtabliſhed, in what manner it is ſettled; of the com- 
panies formed to ſupport thoſe eſtabliſhments, and of 
the colonies they have ſent out. 

All theſe branches of knowledge are of great ſer- 
vice to a merchant who carries on an extenſive com- 
merce; but if his trade and his views are more limited, 
his learning and knowledge may be ſo too: but a 
material requiſite for forming a merchant is, his hav- 
ing on all occaſions a ſtrict regard to truth, and his 
avoiding fraud and deceit as- corroding cankers that 
muſt inevitably deſtroy his reputation and fortune. 

Trade is a thing of ſo univerſal a nature, that it is 
impoſſible for the laws of Britain, or of any other 
nation, to determine all the affairs relating to it: 
therefore all nations, as well as Great Britain, ſhew a 
particular regard to the /aw-merchant, which is a law 
made by the merchants among themſelves: however, 
merchants and other ſtrangers are ſubject to the laws 
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moſt furious and turbulent temper, breakin 
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in which they reſide. ' Foreign mer- 
chants are to ſell their merchandize at the port where 
they land, in groſs, and not by retail; and they are 
allowed to be paid in gold or ſilver bullion, in * 2 
coin or jewels, which may be exported. If a diffe- 
rence ariſes between the king and any foreign ſtate, 
the merchants of that ſtate are allowed fix months 
time ta ſell their effects and leave the kingdom; du- 
ring which time they are to remain free and unmoleſted 
in their perſons and goods. See the articles Con- 
MERCE, and Mercantile Law. 

MERCHET (Mescagrun), a fine or compoſition 
paid by inferior tenants to the lord, for liberty to dil- 
poſe of their daughters in marriage. No baron, or 
military tenant, could marry his ſole daughter and 
heir, without ſuch leave.purchaſed from the king, pro 
maritanda fllia. And many of our ſervile tenants 


could neither ſend their ſons to ſchool, nor give their 


daughters in marriage, without expreſs leave from the 
ſuperior lord. See Kennet's Gloflary in Maritagium. 
See alſo Mak cnEr. 

MERCLA, the name of one of the ſeven kingdoms 
founded in England by the Saxons. Though the 
lateſt formed, it was the largeſt of them all, and grew 
by degrees to be by far the moſt powerful. On the north 
it was bounded by the Humber and the Merſey, which 
ſeparated it from the kingdom of Northumberland ; 
on the eaſt by the ſea, and the territories of the Eaſt- 
Angles and Saxops; on the ſouth by the river Thames; 
and on the weſt by the rivers Severn and Dee. It 


comprehended well nigh 17 of our modern counties, 


being equal in ſize to the province of Languedoc in 
France very little, if at all, leſs than the kingdom of 
Arragon in Spain; and ſuperior in ſize to that of Bo- 
hemia in Germany. 

Penda is regarded as its firſt monarch; and the 
kingdom is thought to derive its name from the Saxon 
word »erc, which ſignifies a march, bound, or limit, 
becauſe the other kingdoms bordered upon it on every 
fide; and not from the river Merſey, as ſome would 
perſuade us. Penda aſſumed the regal title A. D. 626, 
and was of the age of 50 at the time of his acceſſion 
after which he reigned near 30 years. He was of a 
at diffe- 
rent times with almoſt all his neighbours, calling in the 
Britons to his aſſiſtance, and ſhedding more Saxon blood 
than had been hitherto ſpilled in all their inteſtine 
quarrels, He killed two kings of Northumberland, 
three of the Eaſt-Angles, and compelled Kenwall 
king of the Weſt-Saxons to quit his dominions. He 
was at length ſlain, with moſt of the princes of his 


family, and a multitude of his ſubjects, in a battle 


fought not far from the Leeds, by Oſwy king of 
Northumberland. This battle, which the Saxon 
chronicle tells us was fought at Winwidfield, A. D. 
65 5, made a great change in the Saxon affairs, which 
the unbridled fury of Penda had thrown into great 
confuſion. He had the year before killed Anna king 
of the Eaſt-Angles in battle, whoſe brother Ethelred 
notwithltanding took part with Penda. On the other 
hand, Peada the eldeſt fon of Penda, to whom his father 
had given the ancient kingdom of the Mid-Angles, 
had two years before married the natural daughter of 
king Oſwy, and had been baptized at his court. At 
that time it ſhould ſeem that Oſwy and Penda were 
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upon good terms; but after the latter had conquered Mercia, 
the Eaſt-Angles, he reſolved to turn his arms againſt ——. 
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the kingdom of Northumberland. Oſwy by no meang 
had provoked this rupture; on the contrary, Bede tells 
us that he offered large ſums of money, and jewels of 
great value, to purchaſe peace: theſe offers being re. 
jected, he was reduced to the necellity of decidin 
the quarrel by the ſword. The river near which 
the battle was fought overflowing, there were more 
drowned than killed. Amongſt theſe, as the Saxon 
chronicle ſays, there were 30 princes of the royal line, 
ſome of whom bore the title of kings; and alſo Ethel- 
red king of the Eaſt-Angles, who fought on the ſide 
of Penda againſt his family and country. 

His ſon Peada, who married the daughter of that 


conqueror, became a Chriſtian, and was not long after 


murdered as is ſaid by the malice of his mother. His 
brother Wolfher becoming king of Mercia, embraced 
in proceſs of time the faith of the Goſpel, and proved 
a very victorious and potent monarch; and is, with no 
fewer than ſeven of his immediate ſucceſſors, commonly 
ſtyled king of the Anglo-Saxons, though none of them are 
owned in that quality by the Saxon chronicle. But 
though poſſibly none of them might enjoy this ho- 
nour, they were undoubtedly very puifſant princes, 
maintaining great wars, and obtaining many advan- 
tages over the ſovereigns of other Saxon. ſtates, and 
eſpecially the Eaſt-Angles, whom they reduced. The 
extent of the Mercian territories was ſo ample as to 
admit, and ſo ſituated as to require, the conſtituting 
ſubordinate rulers in ſeveral provinces ; to whom, eſpe- 
cially if they were of the royal line, they gave the title of 
kings ; which occaſions ſome confuſion in their hiſtory. 
Betides the eſtabliſhing epiſcopal fees and convents, 
the Saxon monarchs took other methods for improving 
and adorning their dominions; and as Mercia was the 
largeſt, ſo theſe methods were moſt conſpicuous there- 
in. Coventry, as being ſituated in the centre, was 
uſually, but not always, the royal reſidence. Penda, 
who was almoſt continually. in a ſtate of war, lived as 
his military operations directed, in ſome great town 
on the frontiers: Wolther built a caſtle or fortified 
palace for his own reſidence, which bore his name. 
Pen % kept his court at Sutton Walls near Here- 
ord. | 

In each of the provinces there reſided a chief magi- 
ſtrate; and if he was of the royal blood,. had uſually 
the title of Ang. Peada, at the time he married Oſ- 
wy's daughter, had the title of king of Leiceſter.— 
Ethelred made his brother Merowald king of Here- 
ford; who, dying without iſſue, bequeathed it to his - 
N brother Mercelm. The like honours were 
ometimes conferred upon the princeſſes; and hence, 
in Mercia eſpecially, we occaſionally read of vice- 
queens, By theſe means the laws were better executed, 
the obedience of the ſubjects more effectually ſecured, 
and the ſplendor of theſe refidences conſtantly kept up 
and augmented. 

At length, the crown devolving ſometimes on mi- 
nors, and ſometimes on weak priaces, inteſtine fac- 
tions alſo prevailing, the force of this hitherto mighty 
kingdom began ſenſibly to decline. This falling out 
in the days of Egbert, the moſt prudent as well as 
the moſt potent monarch of the Weſt-Saxons, be 
took advantage of theſe circumſtances ; and having 
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very way favourable to his deſign, broke with 
ena Fran after a ſhort war obliged them to 
ſubmit. But this was not an abſolute conqueſt, the 
kings of Mercia being allowed by him and his ſue- 
ceſſors to retain their titles and dominions, till the 
the invaſion of the Danes put an end to their rule, 
when this kingdom had ſubſiſted above 250 years; and 
when the Danes were afterwards expelled by the Welt- 
gaxons, it ſunk into a province, or rather was divided 
into many. | : 
MERCURIAL, ſomething conſiſting of, or rela- 
ting to, Mercury. ; : 
MERCURIALIS (Jerom), an eminent Italian 
phyſician, born at Forli in 1530, where he firſt prac- 
tiſed; but afterwards was profeſſor of medicine ſue- 
ceſſively at Padua, Bologna, and Piſa. His writings 
in pbyſic are very numerous; beſides giving an edi- 
tion of Hippocrates in Greek and Latin, with notes, 
which, however, did not anſwer the expectations of 
the learned. He died in 1606; and in 1644 ſome 
ſelect pieces of his were publiſhed at Venice in one 
volume folio. . 
MERCURIALIS, Mzxcvzr; a genus of the en- 
neandria order, belonging to the diœcia claſs of plants. 
There are three ſpecies. 1. The annua, or French 
mercury, with ſpiked flowers, male and female. This 
is an annval plant, with a 1 ſtalk about a foot 
high, garniſhed with ſpear-ſhaped leaves of a pale or 
yellowiſh green colour. The male plants have ſpikes 
of herbaceous flowers, growing on the top of we ſtalks: 
theſe fall off foon; but the female plants, which have 
teſticulated flowers proceeding from the fide of the 
' ſtalks, are ſucceeded by ſeeds, which, if permitted to 
ſcatter, will produce plenty of plants of both fexes. 
2. The perennis, mountain or dog's mercury, with 
ſpiked and tefticulated flowers, grows under. hedges 
and in woods, in many parts of Britain. This hath a 
perennial root, which creeps in the ground; the ſtalks 
are fingle, and without branches, riſing ten or twelve 
inches high, garniſhed with rough leaves, placed by 
pairs at each joint, of a dark green colour, indented on 
their edges: theſe have their male flowers growing in 
ſpikes, upon different plants from thoſe which produce 
ſeeds, 3. The tomentoſa, or ſhrubby hairy mercury, 
is a native of the ſouth of France, Spain, and Italy. 
It hath a ſhrubby branching ſtalk, growing a foot and 
an half high, garniſhed with oval leaves placed by pairs, 
and covered with a white down on both ſides. The 
male flowers grow in ſhort ſpikes from the fide of the 
ſtalks upon different plants from the firſt. All the ſpe- 
cies are eafily propagated by ſeeds, and are apt to be- 
ws troubleſome weeds where they. have once got a 
voting, | 
— The perennis, according to Mr Light- 
foot, is of a ſoporific deleterious nature, noxious both 
to man and beaſt. There are inſtances of thoſe who 
have eaten it by miſtake inſtead of chenopodium, bo- 
nus Henricus, or Engliſh mercury, and have thereby 
flept their laſt. In the ifle of Skye, it is called /us- 
glen-bracadale ; and an infuſion of it is ſometimes taken 
to bring on a ſalivation; but our author knows not 
bow the experiment anſwers. Tournefort informs us, 
that the French make a ſyrup of the juice of tbe annua, 
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two ounces of which is given asa purge; and that they Mercury. 


uſe it in peſſaries and clyſters, mixing one quantity of 
honey, to one and a half of the juice. Mr Withering 
differs greatly from Lightfoot concerning the quali- 


ties of the perennis. “ This plant, (ſays he), drefſed 


like ſpinach, is very good eating early in the ſpring, 
and 18 frequently gathered for that purpoſe ; but it 
is ſaid to be hurtful to ſheep. Mr Ray relates the 
caſe of a man, his wife, and three children, who expe- 
rie need highly deleterious effects from eating it fried 


with bacon ; but this was probably when the ſpring 


was more advanced, and the plant become acrimonious. 
Steeped in water, it affords a fine deep blue colour. 
Sheep and goats eat it ; cows and horſes refuſe it. 

MERCURY, in natural hiſtory. See CuREMisrRVY, 
no 153, 205, 250, 214. Seealſo METALLUurGy, and 

UICKSILVER, 

he uſe of mercury in medicine ſeems to have been 

little known before the 15th century. The ancients 
looked upon it as a corroſive poiſon, though of itſelf 
perfectly void of acrimony, taſte, and ſmell; there are 
examples of its having been lodged for years in cavi- 
ties both of bones and fleſhy parts, without its having 
injured or affected them. Taken into the body in its 
crude ſtate, and undivided, it paſſes through the inteſ- 
tines unchanged, and has not been found to produce 
any conſiderable effect. It has indeed been recom- 
mended in aſthmas and diſorders of the lungs; but the 
virtues attributed to it in theſe caſes have not been war- 
ranted by experience, 


ee the mildneſs and inaQivity of erude 
quickſilver undivided; when reſolved by fire into the 


form of fume, or otherwiſe divided into very minute 
particles, and prevented from re-uniting by the inter- 
poſition of proper ſubſtances, or combined with mine- 
ral acids, it has very powerful effects; affording the 
molt violent poiſons, and the molt excellent remedies, 
that we are acquainted with. 


The mercurial preparations, either given internally 


or introduced into the habit by external application, 


ſeem to liquify all-the juices of the body, even thoſe in 
the minuteſt and moſt remote veſſels; and may be ſo 


managed as to promote excretion through all the emunc- 


tories, Hence their common uſe in inveterate chronic 


diſorders proceeding from a thickneſs and ſluggiſtineſs 


of the humours, and obſtinate obſtructions of the ex- 


cretory glands; in ſcrophulous and cutaneous diſeaſes ; 
and in the venereal lues. If their power is not reſtraia- 
ed by proper additions to certain emunctories, they 
tend chiefly to affect the mouth; and, after having fu- 
ſed the juices in the remoter parts, occaſion a plentiful 
evacuation of them from the ſalival glands. 

The ſalutary effects of mercurials do not depend on 
the quantity of ſenſible evacuation. This medicine may 
be gradually introduced into the habit, ſo as, without 
occaſioning any remarkable diſcharge, to be produc- 
tive of very happy effects. To anſwer this purpoſe, it 
ſhould be given in very ſmall doſes, in conjunction with 
ſuch ſubſtanees as determine its action to the kidneys 
or the pores of the ſkin. By this method inveterate 
cutaneous and venereal diſtempers have been cured, 
without any other ſenſible excretion than a gentle in- 
creaſe of perſpiration or urine, Where there are u!- 
cers in any part; they diſcharge for ſome time a very 
fetid matter, the quantity of which becomes gradually 
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in which they reſide. Foreign mer- 


they land, in groſs, and not by retail; and they are 
allowed to be paid in gold or filver bullion, in _ 
coin or jewels, which may be exported. If a diffe- 
rence ariſes between the king and any foreign ſtate, 
the merchants of that ſtate are allowed fix months 
time ta ſell their effects and leave the kingdom; du- 
ring which time they are to remain free and unmoleſted 
in their perſons and goods. See the articles Com- 
MERCE, and Mercantile b 

MERCHET (Meacugrun), a fine or compoſition 
paid by inferior tenants to the lord, for liberty to diſ- 
poſe of their daughters in marriage. No baron, or 
military tenant, could marry his ſole daughter and 
heir, without ſuch leave.purchaſed from the king, pro 
maritanda flia. And many of our ſervile tenants 
could neither ſend their ſons to ſchool, nor give their 
daughters in marriage, without expreſs leave from the 
ſuperior lord. See Kennet's Gloflary iz Maritagium. 
See alſo Maxcngr. 

MERCLA, the name of one of the ſeven kingdoms 
founded in England by the Saxons. Though the 
lateſt formed, it was the largeſt of them all, and grew 
bydegrees to be by far the moſt powerful. On the north 
it was bounded by the Humber and the Merſey, which 
ſeparated it from the kingdom of Northumberland ; 
on the eaſt by the ſea, and the territories of the Eaſt- 
Angles and Saxops; on the ſouth by the river Thames; 
and on the weſt by the rivers Severn and Dee. It 
comprehended well nigh 17 of our modern counties, 
being equal in ſize to the province of Languedoc in 
France very little, if at all, leſs than the kingdom of 
Arragon in Spain; and ſuperior in ſize to that of Bo- 
hemia in Germany. 

Penda is regarded as its firſt monarch; and the 
kingdom is thought to derive its name from the Saxon 
word nere, which ſignifies a march, bound, or limit, 
becauſe the other kingdoms bordered upon it on every 
ſide; and not from the river Merſey, as ſome would 
perſuade us. Penda aſſumed the regal title A. D. 626, 
and was of the age of 50 at the time of his acceſſion; 
after which he reigned near 30 years. He was of a 
moſt furious and turbulent temper, breaking at diife- 
rent times with almoſt all his neighbours, calling in the 
Britons to his aſſiſtance, and ſhedding more Saxon blood 
than had been hitherto ſpilled in all their inteſtine 
quarrels, He killed two kings of Northumberland, 
three of the Eaſt-Angles, and compelled Kenwall 
king of the Welt-Saxons to quit his dominions. He 
was at length ſlain, with moſt of the princes of his 
family, and a multitude of his ſubjects, in a battle 
fought not far from the Leeds, by Oſwy king of 
Northumberland. This battle, which the Saxon 
chronicle tells us was fought at Winwidfield, A. D. 
655, made a great change in the Saxon affaigs, which 
the unbridled fury of Penda had thrown into great 
confuſion. He had the year before killed Anna king 
of the Eaſt-Angles in battle, whoſe brother Ethelred 
notwithltanding took part with Penda. On the other 
hand, Peada the eldeſt ſon of Penda, to whom his father 
had given the ancient kingdom of the Mid- Angles, 
had two years before married the natural daughter of 
king Oſwy, and had been baptized at his court. At 
that time it ſhould ſeem that Oſwy and Penda were 
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upon good terms; but after the latter had conquered 


the Ealt-Angles, he reſolved to turn his arms againſt 


the kingdom of Northumberland. Oſwy by no means 
had provoked this rupture; on the contrary, Bede tells 
us that he offered large ſums of money, and jewels of 
great value, to purchaſe peace: theſe offers bein re- 
jected, he was reduced to the neceſſity of decidin 
the quarrel by the ſword. The river near which 
the battle was fought overflowing, there were more 
drowned than killed. Amongſt theſe, as the Saxon 
chronicle ſays, there were 30 princes of the royal line, 
ſome of whom bore the title of &;ngs; and alſo Ethel- 
red king of the Eaſt-Angles, who fought on the ſide 
of Penda again his family and country. | 
His ſon Peada, who married the daughter of that 


conqueror, became a Chriſtian, and was not long after 


murdered as 1s faid by the malice of his mother. Hig 
brother Wolfher becoming king of Mercia, embraced 
in proceſs of time the faith of the Goſpel, and proved 
a very victorious and potent monarch; and is, with no 
fewer than ſeven of his immediate ſucceſſors, commonly 
ſtyled king of the Anglo-Saxons, though none of them are 
owned in that quality by the Saxon chronicle. But 
though poſſibly none of them might enjoy this ho- 
nour, they were undoubtedly very puiſſant princes, 
maintaining great wars, and obtaining many advan- 
tages over the ſovereigns of other Saxon. ſtates, and 
eſpecially the Eaſt-Angles, whom they reduced. The 
extent of the Mercian territories was ſo ample as to 
admit, and fo ſituated as to require, the conſtituting 
ſubordinate rulers in ſeveral provinces ; to whom, eſpe- 
cially if they were of the royal line, they gave the title of 
kings ; which occaſions ſome confuſion in their hiſtory. 
Beſides the eſtabliſhing epiſcopal ſees and convents, 
the Saxon monarchs took other methods for improving 
and adorning their dominions; and as Mercia was the 
largeſt, ſo theſe methods were moſt conſpicuous there- 
in. Coventry, as being ſituated in the centre, was 
uſually, but not always, the royal reſidence. Penda, 
who was almoſt continually in a ſtate of war, lived as 
his military operations directed, in ſome great town 
on the frontiers. Wolt her built a caſtle or fortified 
palace for his own refidence, which bore his name. 
2 kept his court at Sutton Walls near Here- 
ord. 

In each of the provinces there reſided a chief magi- 
ſtrate; and if he was of the royal blood, had uſually 
the title of Ang. Peada, at the time he married Oſ- 
wy's daughter, had the title of king of Leiceſter.— 
Ethelred made his brother Merowald king of Here- 
ford; who, dying without iſſue, bequeathed it to his - 
2 brother Mercelm. The like honours were 
ometimes conferred upon the princeſſes; and hence, 
in Mercia eſpecially, we occaſionally read of vice- 
queens. By theſe means the laws were better executed, 
the obedience of the ſubjects more effectually ſecured, 
and the, ſplendor of theſe reſidences conſtantly kept up 
and augmented. 

At length, the crown devolving ſometimes on mi- 
nors, and ſometimes on weak princes, inteſtine fac- 
tions alſo prevailing, the force of this hitherto mighty 
kingdom began ſenſibly to decline. This falling out 
in the days of Egbert, the moſt prudent as well as 
the moſt potent monarch of the Weſt-Saxons, be 
took advantage of theſe circumſtances ; and having 
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encouraged the Eaſt-Angles to make an attempt for 


arialis, overy of their independence, he, in a conjune- 
— 2 oy favourable to his deſign, broke with 


cians, and after a ſhort war obliged them to 
wa But this was not an abſolute conqueſt, the 
kings of Mercia being allowed by him and his ſue- 
cefſors to retain their titles and dominions, till the 
the invaſion of the Danes put an end to their rule, 
when this kingdom had ſubſiſted above 250 years; and 
when the Danes were afterwards expelled by the Weſt- 
gaxons, it ſunk into a province, or rather was divided 
1 many. 
I ERCURILAI., ſomething conſiſting of, or rela- 
ing to, mercury. 
tio ERCURIALIS (Jerom), an eminent Italian 
phy fician, born at Forli in 1530, where he firſt prac- 
tiſed; but afterwards was profeſſor of medicine ſuc- 


ceſſively at Padua, Bologna, and Piſa. His writings 


in phyſic are very numerous; beſides iving an edi - 
tion of Hippocrates in Greek and Latin, with notes, 


which, however, did not anſwer the expectations of 


the learned. He died in 1606; and in 1644 ſome 
fele& pieces of his were publiſhed at Venice in one 
volume folio, Kon 
MERCURIALIS, Mzxcvzr; a genus of the en- 
neandria order, belonging to the dicecia claſs of plants. 
There are three ſpecies. 1. The annua, or French 
mercury, with ſpiked flowers, male and female. This 
is an annual plant, with a — ſtalk about a 
high, garniſhed with ſpear-ſhaped leaves of a pale or 
yellowiſh green colour. The male plants have ſpikes 
of herbaceous flowers, growing on the top of whe ſtalks: 
theſe fall off foon ; but the female plants, which have 
teſtieulated flowers proceeding from the fide of the 


' ſtalks, are ſucceeded by ſeeds, which, if permitted to 


ſcatter, will produce plenty of plants of both ſexes. 
2. The perennis, mountain or dog's mercury, with 
ſpiked and teſticulated flowers, grows under. hedges 
and in woods, n many parts of Britain. This hath a 
perennial root, which creeps in the ground; the ſtalks 
are ſingle, and without branches, riſing ten or twelve 
inches high, garniſhed with rough leaves, placed by 
pairs at each joint, of a dark green colour, indented on 
their edges: theſe have their male flowers growing 1n 
ſpikes, upon different plants from thoſe which produce 
ſeeds. 3. The tomentoſa, or ſhrubby hairy mercury, 
is a native of the ſouth of France, Spain, and Italy. 
It hath a ſhrubby branching ſtalk, growing a foot and 
an half high, garniſhed with oval leaves placed by pairs, 
and covered with a white down on both fides. The 
male flowers grow in ſhort ſpikes from the {ide of the 
ſtalks upon different plants from the firſt. All the ſpe- 
cics are eaſily propagated by ſeeds, and are apt to be- 
come troubleſome weeds where they. have once got a 
footing, | 
Properties. The perennis, according to Mr Light- 
foot, 1s of a ſoporific deleterious nature, noxious both 
to man and beaſt. There are inſtances of thoſe who 
have eaten it by miltake inſtead of chenopodium, bo- 
nus Henricus, or Engliſh mercury, and have thereby 
flept their laſt. In the ifle of Skye, it is called /us- 
glen-bracadale ; and awinfuſion of it is ſometimes taken 
to bring on a falivation; but our author knows not 
how the experiment anſwers. Tournefort informs us, 
that the French make a ſyrup of the juice of tbe annua, 
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two ounces of which is given as a purge; and that they Mercury. 


uſe it in peſſaries and eſyſters, mixing one quantity of 
honey, to one and a half of the juice. Mr Withering 
differs greatly from Lightfoot concerning the quali- 


ties of the perennis. * This plant, Ny he), dre ſſed 
roy 


like ſpinach, is very good eating early in the ſpring, 
and 1s frequently gathered for that purpoſe ; but it 
is ſaid to be hurtful to ſheep. Mr Ray relates the 
caſe of a man, his wife, and three children, who expe- 
rienced highly deleterious effects from eating it fried. 
with bacon ; but this was probably when the ſpring 
was more advanced, and the plant become acrimonious. 
Steeped in water, it affords a fine deep blue colour. 
Sheep and goats eat it; cows and horſes refuſe it. 
MERCURY, in natural hiſtory. See ChRMisrxx, 


no 153, 205, 250, 214. Seealſo MRTATLLUR GY, and 
UICKSILVER, 

he uſe of mercury in medicine ſeems to have been 
little known before the 15th century. The ancients 
looked upon it as a corroſive poiſon, though of itſelf 
perfectly void of acrimony, taſte, and ſmell; there are 
examples of its having been lodged for years in cavi- 
ties both of bones and fleſhy parts, without its havin 
injured or affected them. Taken into the body in its 
crude ſtate, and undivided, it paſſes through the inteſ- 
tines unchanged, 'and has not been found to produce 
any conſiderable effect. It has indeed been recom- 
mended in aſthmas and diſorders of the lungs; but the 


- virtues attributed to it in theſe caſes have not been war- 


ranted by experience, 


Notwithſtanding the mildneſs and inaRivity of crude 
quickſilver undivided z when reſolved by fire into the 
form of fume, or otherwiſe divided into very minute 
particles, and prevented from re-uniting by the inter- 
poſition of proper ſubſtances, or combined with mige- 
ral acids, it has very powerful effects; affording the 
moſt violent poiſons, and the moſt excellent remedies, 
that we are acquainted with.. 


The mercurial preparations, either given internally 


or introduced into the habit by external application, 


ſeem to liquify all-the juices of the body, even thoſe in 
the minuteſt and moſt remote veſſels; and may be ſo 


managed as to promote excretion through all the emunc- 


tories, Hence their common uſe in inveterate chronic 


diſorders proceeding from a thickneſs and ſluggiſhneſs 


of the humours, and obſtinate obſtructions of the ex- 


cretory glands; in ſcrophulous and cutaneous diſeaſes ; 
and in the venereal lues. If their power is not reſtraia- 


ed by proper additions to certain emunctories, they 


tend chiefly to affect the mouth; and, after having fu- 
ſed the juices in the remoter parts, occafion a plentiful 
evacuation of them from the ſalival glands. 

The ſalutary effects of mercurials do not depend on 
the quantity of ſenſible evacuation. "This medicine may 
be gradually introduced into the habit, ſo as, without 
occaſioning any remarkable diſcharge, to be produc- 
tive of very happy effects. To anſwer this purpoſe, it 
ſhould be given in very ſmall doſes, in conjunction with 
ſuch ſubflances as determine its action to the kidneys 
or the pores of the ſkin. By this method inveterate 
cutaneous and venereal diſtempers have been cured, 
without any other ſenſible excretion than a gentle iu— 
creaſe of perſpiration or urine, Where there are ul— 
cers in any parts they diſcharge for ſome time a very 
fetid matter, the quantity of which becomes gredually 


icfs,. 
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. erenry, leſs, and at length the ulcer kindly heals. If the mer- 


cury ſhould at any time, from cold or the like, affect 
the mouth, it may be reſtrained by omitting a doſe, 


and, by warmth or ſuitable medicines, promoting the 


perſpiration. 

Mexrcusy, in the heathen mythology. See Hermes, 

Moſt of the actions and inventions of the Egyptian 
Mercury have likewiſe been aſcribed to the Grecian, 
who was ſaid to be the ſon of Jupiter and Maia, the 
daughter of Atlas. No one of all the heathen divini- 
ties had ſo many functions allotted to him as this god: 
he had conſtant employment both day and night, ha- 
ving been the common miniſter and meſſenger of the 
whole Pantheon ; particularly of his father Jupiter, 
whom he ferved with indefatigable labour, and ſome- 
times indeed in a capacity of no very honourable 
Kind, Lucian is very pleaſant upon the multitude of 
his avocations; and, according to the confeſſion of the 
emperor Julian, Mercury was no hero, but rather one 
who inſpired mankind with wit, learning, and the or- 
namental arts of life, than with courage. The pious 
emperor, however, omits ſome of his attributes; for 
this god was not only the patron of trade, but alſo of 
theft and fraud. 

Amphion is ſaid, by Pauſanias, to have been the firft 
that erected an altar to this god; who, in return, in- 
veſted bim with ſuch extraordinary powers of muſie 
(and maſonry), as to enable him to fortify the city of 
Thebes in Bœotia, by the mere found of his lyre. 

Horace gives us the beſt part of his character. 

Thou god of wit, from Atlas ſprung, 
Who by perſuaſive power of tongue, S 
And graceful exerciſe, refin'd 
The ſavage race of human kind, 
Hail! winged meſſenger of Jove, 
And all th' immortal pow'rs above. 
Sweet parent of the bending lyre, 
Thy praiſe ſhall all its ſounds inſpire. 
Artful and cunning to conceal 
Whate'er in ſportive theft you ſteal, 
When from the god who gilds the pole, 
Fen yet a boy, his herds you ſtole; 
With angry voice-the threat'ning pow'r 
Bad thee thy fraudful prey reſtore ; 
But of his quiver too beguil'd, 
Pleas'd with the theft, Apollo ſmil'd. 
You were the wealthy Priam's guide, 
When ſafe from Agamemnon's pride, 
Through hoſtile camps, which round him ſpread 
Their watchful fires, his way he ſped. 
Unſpotted ſpirits you conſign 
To bliſsful ſeats and joys divine; 
And, pow'rful, with x be olden wand, 
"The light, unbodied crowd command: 
Thus grateful does thy office prove 
To gods below, and gods above. 


This ode contains the ſubſtance of a very long hymn 
to Mercury, attributed to Homer. Almoſt all the an- 
cient poets relate the manner in which the Grecian 
Mereury diſcovered the lyre; and tell us that it was 
an inftrument with ſeven ſtrings; a circumſtance which 
makes it eſſentially different from that ſaid to have been 
invented by the Egyptian Mercury, which had but 
three. However, there have been many claimants be- 
ſides Mercury to the ſeven-ſtringed lyre. See LyRE. 

His moſt magnificent temple was on mount Cylene, 
in Arcadia, He is deſcribed by the poets as a fair 
beardleſs youth, with flaxen hair, lively blue eyes, and 
a ſmiling countenance, He has wings fixed to his cap 


Francis. 


5 


[ 4900 ] + 
and ſandals, and holds the eaduceus (or ſtaff ſurround. Mere, 
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ed with ſerpents with two wings on the t in bi 
hand; and is frequen — y 4-3 ofnx 


ry 


ſhow that he was the god of gain. The animals fa. 


cred to him, were the dog, the goat, and the cock. In 
all the ſacrifices offered to him, the tongues of the vie. 
tims were burnt; and thoſe: who eſcaped imminent dan. 
ger, ſacrificed to him a calf with milk and honey. 

Mracvxr, & in aſtronomy. See AvTRONONY, 
n* 4, 20, 44, 108, 112. 

Mxexzcvsr, in heral 
planets, for the purple colour uſed in the arms of 
vereign princes.” . | 

MERCY-sExar, ia Jewiſh antiquity, See Port- 
TIATORY. 

MERGANSER. See Maacus. 

MERGUS, in ornithology, a genus of birds of the 
order of anſeres; diſtinguiſhed by having the beak of 
a cylindrical figure, and hooked at the extremities, and 
ita denticulations of a ſubulated form. There are ſix 
ſpecies. | | | 
1. The cucullatus, or creſted diver of Cateſby, has 
a globular creſt, white on each ſide; and the body is 
brown above, and white below. It is a native of A- 
merica, See Plate CLXXVI. fig. 4. 

2. The merganſer, or gooſander, is a native of Eu- 
rope. Theſe bieds frequent our rivers and other freſh 
waters, eſpecially in hard winters; they are great di- 


vers, and live on fiſh. They are never ſeen in the 


ſouthern parts of Great Britain during ſummer; when 
they retire far north to breed; for in that ſeaſon they 
have been ſhot in the Hebrides. They are ugcommon- 
ly rank, and ſcarce eatable. The: male weighs four 
pounds: its length is two feet four inches; the breadth 
three feet two. The bill is three inches long, narrow, 
and. finely toothed or ſerrated; the colour of that and 
of the irides is red. The dun diver, or female, is leſs 
than the male: the head and upper part of the neck is 


ferruginous; the throat white: the feathers on the hind 


part are long, and form a pendent creſt: the back, the 
coverts of the wings, and the tail, are of a deep afh- 
colour: the greater quill-feathers are black, the leſſer 
white ; the breaſt and middle of the belly are white, 
tinged with yellow. 1 | 

3- The ſerrator, or redbreaſted merganſer, weighs 
about two pounds : 'the length is one foot nine inches, 
the breadth two feet ſeven; the bill is three inches 
long; the lower mandible red; the upper duſky ; the 
rides a purpliſh red: head and throat a fine change- 
able black and green: on the former a long pendent 
creſt of the ſame colour; the tail ſhort and brown; 
the legs orange-coloured. The head and upper part of 
the female are of a deep ruſh-colour, and the tail aſh» 
coloured. Theſe birds breed in the northern parts of 
Great Britain. | 

4. The caſter has a creſted aſh-coloured: head, a 
white throat, and a black bill and legs. It inhabits 
the ſouth of Europe. ; 

5. The albellus, or ſmew, weighs about 34 ounces : 
the length 18 inches, the breadth 26; the bill is 
near two inches long, and of a lead colour; the head 
is adorned with a long creſt, white above, and black 
beneath: the head, neck, and whole under part of 
the body, are of a pure white; the tail is of a deep aſh» 


colour, the legs a bluiſh grey. The female, or /ough» 


diver , 


dry, a term uſed in hlkovoin by 
ſo- 


Meridian 
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Jider, is leſs then the male: the back, the fcapulars, 
and the tail are dulky 3 as, alſo the tail: the belly 


white. 


—— 6. The minutus, or redheaded ſmew, weighs about 


15 ounces z the length one foot four inches, the 
breadth one foot eleven: the bill is of a lead colour; 
the head lightly creſted, and of a ruſt colour: the 
hind part a the neck is of a deep grey, the fore- 
rt clouded with a lighter colour of the ſame kind: 
the back and tail are of a duſky aſh-colour, the legs 
of a pale aſh-colour.—It is a native of Europe. 
MERIDIAN, in geography, a great circle ſup- 
poſed to be drawn through any part on the ſurface of 
the earth, and the two poles; and to which the ſun 
is always perpendicular at noon.—In aſtronomy, the 
circle is ſuppoſed to be in the heavens, and exactly 
perpendicular to the terreſtrial one. / 
MERIONETHSIRE, a county of North-Wales, 
on the ſouth has the county of Cardigan, on the 
north thoſe of Carnarvon and Denbigb, on the eaſt 
thoſe of Montgomery and Denbigh, and on the 
welt the Iriſh ſea, Its length is about 35 miles, its 
breadth 25, and its circumference 1083 containing 


between 4 and -50,000 acres, 637 pariſhes, 3 towns, 


26 rivers, and about 17000 inhabitants. The air of 
this county, which is more encumbered with moun- 
tains than any other in Wales, is exceeding ſharp and 
bleak; and would be very unwholeſome, if the va- 
pours from the Iriſh ſea were not in a great meaſure 
diſperſed by the high winds to which this county is 
ſubject. e ſoil is very rocky and barren; except 
in the valleys, which yield good corn, and paſture 
for cattle and ſheep. As the country is ſo moun- 
tainous, the inhabitants apply themſelves chiefly to 
grazing, keeping vaſt flocks of ſheep, deer, and goats, 
in the mountains, and living much upon butter, 
cheeſe, fowl, and fiſh, eſpecially herrings. They have 
but little corn, and their black cattle are generally 
ſold to the Engliſh. The chief rivers of the county 
are the Dyfi or Tovy, the Avon, the Drwrydh, 
and the Dee, which laſt runs through the lake called 
Lhyn Tigid or Pimble Meer, without mixing its waters 


with thoſe of the lake, as is ſuppoſed: for the ſalmon, . 


with which the river abounds, are never taken out of 
the main ſtream; and the givineads, a fiſh peculiar to 
the lake, are never found in it, This lake is very large; 
and winds, it is pretended, will make it overflow, 
but land-floods never. The fiſh in the lakes, and the 
herbs on the rocks and mountains here, like thoſe in 
Caernarvonſhire and other hilly parts of Wales, are 
ſaid to be much the ſame as thoſe of the Alps. This 
county lies in the dioceſe of Bangor: it ſends no 
member to parliament, except a knight of the ſhire 
for it has no towns of any nate. Dr Campbell is of 
opinion that this county is capable of much improve» 
ment, if the inhabitants underſtood their own intereſt 
and were induſtrious. f | 

MERIT, fignifies deſert. This term is more par- 
ticularly applied to fignify the moral goodneſs of the 
actions of men, and the rewards to which thoſe actions 
intitle them. | 

MERLIN (Ambroſe), a famous Engliſh poet, and 
reputed prophet, flouriſhed at the end of the 5th cen- 
tury. Many ſurpriſing and ridiculous thing are re- 
lated of him. Several Engliſh authors have repre- 
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ſented him as the ſon of an incubus, and as tranſport - 
ing from Ircland to England the great ſtones which 
form Stonehenge on Saliſbury — Extravagant 
prophecies and other works are alſo attributed to him, 
on which ſome authors have written commentaries. 

Mealix, in ornithology. See Farco. 

MERL ON, in fortification, is that part of a pa- 
rapet which is terminated by two embraſures of a 
battery. , 

MERMAID, or Manu, a ſea- creature fre- 
quently talked of, ſuppoſed half human and half a fiſh. 

However naturaliſts may doubt of the reality of 
mermen or mermaigs, we have teſtimony enough to 
eſtabliſh it; though, how far theſe teſtimonies may 
be authentic, we cannot take upon us to ſay. In the 
year 1187, as Laray informs us, ſuch a monſter was 
fiſhed up in the county of Suffolk, and kept by the 
governor for fix months. It bore ſo near a confor- 
mity with 'man, that nothing ſeemed wanting to it 
but ſpeech. One day it took the opportunity of 
making its eſcape ; and, plunging into the ſea, was 
never more heard of. "Hiſt. de Angleterre, P. I. p. 403. 

In the year 1430, after a huge tempeſt, which 
broke down the dikes in Holland, and made way for 


the ſea into the meadows, &. ſome girls of the town 


of Edam in Weſt- Freezeland, going in a boat to milk 
their cows, perceived a mermaid embaraſſed in the mud, 
with a very little water. They took it into their 
boat, and brought it with them to Edam, dreſſed it 
in womens apparel, and taught it to ſpin. It fed like 


one of them, but could never be brought to offer at 


ſpeech, Some time afterwards it was brought to 
Haerlem, where it lived for ſome years, though ſtill 
ſhowing an inclination to the water, Parival relates 
that they had given it ſome notion of a Deity, and 
that it made its reverences very devoutly whenever it 
paſſed by a crucifix. Delices de Hollande. 

In the year 1560, near the iſland of Manar, on the 
weſtern coaſt of the iſland of Ceylon, ſome fiſhermen 
brought up, at one draught of a net, ſeven mer men 
and maids ; of which, ſeveral Jeſuits, and among the 
reſt F. Hen. Henriques, and Dimas Boſquez pbyſi- 
cians to the viceroy of Goa, were witneſſes, - The 
phyſician, who examined them with a great deal of care, 
and made diſſection thereof, aſſerts, that all the parts 
böth internal and external were found perfectly con- 
formable to thoſe of men. See the Hi. de la com- 
parnie de Feſus, P. II. T. IV. n“ 276, where the re- 


lation is given at length. 
We have another account of a merman, near the 


great rock called Diamond, on the coaſt of Martini- 
co. The perſons who ſaw it, gave in a preciſe deſcrip- 
tion of it before a notary. They affirmed that they 
ſaw it wipe its hand over its face, and even beard it 
blow its noſe. 

Another creature of the ſame ſpecies was caught in 


- the Baltic in the year 1531, and ſent as a preſent to- 
Sigiſmond king of Poland, with whom it lived three 


days, and was ſeen by all the court. Another very 
young one was taken near Rocca de Sintra, as related: 
by Damian Goes. e 
The king of Portugal and the grand maſter of the 
order of St James, are ſaid to have had a ſuit at law to 
determine which party theſe monſters belong to. 
In Pontopidan's Natural Hiſtory of Norway, alſo,, 
we 


963 


| Merns 


| 
Merle, 


M E R 
we have accounts of mermaids ; bnt not more remark- 
able or any way better atteſted than the above. 

MERNS, or KincarDinsHiIRE, a county of Scot- 
land, ſtretching 27 miles in length, and 20 in breadth, 
is bounded on the eaſt by the German ocean, on the 
ſouth by the river of North Eſk, on the weſt by An- 
gus, and on the north by the river Dee and Aber- 
deenſhire, The country is pretty plain and level, 
fruitful in corn and paſturage, producing an infinite 
number of, fir-trees, beſides a great number of agree- 
able plantations; and along the ſea-coaſts there are 
many convenient creeks and harbours.— The people 
are Lowlanders, civil, hoſpitable, and induſtrious.— 


The name Merns is by ſome derived from that of a 


valiant nobleman, who, ſubduing the country, recei- 
ved it in reward from Kenneth II. Cambden ſuppoſes 
it to retain part of the ancient name of Yernicones. 
The other name is derived from Xincardin, its ancient 
capital, now an inconſiderable village. The ſtocking- 
trade employs the natives from the banks of the Dee 
to Stone-hive ; from thence to the Northeſk they are 
wholly employed in weaving. | 

MEROE, (anc. geog.), an iſland of Ethiopia be- 
yond Egypt, in the Nile; with a cognominal town, 
the metropolis of the Ethiopians. Here the ſhadow 
is ſaid to decreaſe twice a-year, viz, when the ſun is 
in the 18th degree of Taurus and in the 14th of Leo, 
(Pliny). Joſephus ſays, that its ancient name was 
Saba; but changed to Meroe by Cambyſes, either af- 
ter his ſiſter or after his conſort, who died there, 
(Strabo). All the ancients repreſent Meroe as an 
iſland, but in modern times it is a peninſula; to which 


greater credit is to be given, as more accurate than the 


ancient accounts. 

MEROPS, in ornithology, a genus belonging to 
the order of picæ. The bill is crooked, flat, and 
carinated ; the tongue is jagged at the point; and 
the feet are of the walking kind. There are fix ſpecies, 
viz. 1. The apiaſter, or bee-cater, has an iron-colour- 


the throat is yellow. It inhabits the ſouth of Europe. 


. back; the belly and tail are of a bluiſh green; and 


The viridis, or Indian bee-eater, is green, with 
a black belt on the breaſt; and the throat and tail are 
black. z. The congener is yellowiſh, with a green 
rump. It inhabits the ſouth of Europe. 4. The ſu- 
percilioſus is green, with a white line beth above and 
below the eyes, and a yellow throat. It is found in 
Madayaſcar. 5. The cinereus is variegated with red 
and yellow, with the two longeſt quill-feathers of the 
tail red. It is a native of America. 6. The caſer 
is grey, with a' very long tail. It is a native of E- 
thiopia. | 

MERSE, a county of Scotland, called alſo Ber- 
avick/hire. 
Berwick, which was the head of the ſhire before it fell 
into the hands of the Engliſh, and obtained the appel- 
lation of Mers or March, becauſe it was one of the 
borders towards England. It is waſhed on the ſouth 
and eaſt by the river Tweed and the German Ocean, 
bounded on the weſt by Tweedale, and on the north 
by Lothian. It extends 24 miles from eaſt to weſt, 
and the breadth. amounts to 16. The face of the 
country is rough and irregular, exhibitiag hills, moors, 
and moſſes, with intermediate valleys, which are plea- 
fant and fruitful. It is watered by many ſtreams; aud 


* 
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particularly by the famous Tweed, which, dr: from Merſenne 


nnan, Merul;, 
runs with a rapid courſe thro? Tweedale Foreſt and 


| thematics. He was of a tranqu 


This lat name it derives from the town of 


MER. 


the ſame hills that gave birth to:the Clyde and 


Teviotdale, and after a courſe of 50 miles diſem- 
bogues itſelf into the German Ocean. Notwithſtand- 
ing the length of its courſe, it is not navigable above 
Berwick, where there is a noble bridge over it, con- 
ſifting of 15 arches: there was another at Melroſs, 
where nothing but the piers now remain. ,A third, of 
five arches, is maintained at Peebles; and a fourth has 
ſome time ago been built at Kelſo. The ſhire of Ber- 
wick is generally diſtinguiſhed'into the three diviſions of 
Mers, Lammermuir, and Lauderdale. The Mers is low, 
leaſant, and tolerably fruitful in corn, Lammermuir 
is a hilly country, abounding with game, and yield- 
ing good paſture for ſheep and black cattle. Lauder. 
dale is a tract of land lying on each fide of the river 
Lauder, agreeably varied with hill, dale, and foreſt, 
producing good ſtore of corn and paſturage, and gi- 
ving the title of earl to the family of Maitland :- but 
the moſt fruitful and populous parts of Berwickſhire, 
are thoſe that lie along the Tweed, and on both ſides 
of the lefſer rivers White Water, Black Water, and 
Eye. The ſeats of noblemen and gentlemen abound 
in this county. Berwick was the chief town until it 
fell into the hands of the Engliſh, and was annexed 
to their monarchy in the reign of King Edward IV. 
At preſent the principal town is Duns. | 
MERSENNE (Marin), in Latin Merſennus, a 
learned French author, born at Oyſc, in the province 
of Maine, anno 588. He ſtudied at La Fleche at the 
ſame time with Des Cartes z with whom he contrac- 
ted a ſtrict friendſhip, which laſted till death. He 
afterwards went to Paris, and ſtudied at the Sorbonne, 
and in 1611 entered himſelf among the Minims. He 
became well {killed in Hebrew, Rloſophy, and Ma- 
J, ſincere, and enga- 

ging temper ;z and was univerſally eſteemed by perſons 
illuſtrious for their birth, their dignity, and their 
learning. He taught philoſophy and divinity 1a the 
convent of Nevers, and at length became ſuperior of 
that convent ; but being willing to apply himſelf to 
ſtudy with more freedom, he reſigned all the poſts he 
enjoyed in his order, and travelled into Germany, I- 
taly, and the Netherlands. He wrote a great num- 
ber of excellent works ; the principal of which are, 
I. Duxſtiones celeberrimæ in Geneſim. 2. Harmonicorum 
libri. 3. De ſonorum naturd, cauſis, & effettibus. 
4. Cogitata phyſico-mathematica. 5. La verite des 
Sciences. 6. Les queſtions innouies. He died at Pa- 
ris in 1648. He had the reputation of being one 
of the beſt men of his age. No perſon was more 
curious in penetrating into the ſecrets of nature, 
and carrying all the arts and ſciences to their ut- 
moſt perfection. He was in a manner the centre of 
all the men of learning, by the mutual correſpondence 
which he managed between them. He omitted no 
means to engage them to publiſh their works; and the 
world is obliged to him for ſeveral excellent diſcoveries, 
which, had it not been for him, would perhaps have 
been loft. | | 
MERULA (George), an Italian of extraordinary 
parts and learning, born at Alexandria in the duchy 
of Milan about the year 1420. He taught youth at 
Venice and Milan for 40 years, and laboured abundant- 


ly 
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u j in reſtoring and correQing ancient authors. He 
* 3 and Edreſſed to Lewis Sforza, Antiquitates 
Meſembry 1; -2-2mitums or © The actions of the Dukes of Mi- 
antbemuw. Jan, in 10 books; with ſome other things in the ſame 
„ His death, in 1494, is ſaid not to have grie ved 
any body; as he lived in a ſtate of war with, and abu- 
ſed, almoſt all his cotemporary ſcholars. 

MERULA (Paul), born at Dort in Holland, a fa- 

mous lawyer, hiſtorian, and linguiſt, was profeſſor of 
hiſtory in the univerſity of Leyden after Lipſius. He 
wrote, 1. Commentaries on Ennius. 2. The life of 
Eraſmus and Junius. 3. A coſmography. 4. A trea- 
tiſe of law; and died in 1607. 
MERUS, (anc. geog.), a mountain of the Hither 
India, banging over the city Nyfla, built by Bacchus, 
and ſituated between the rivers Cophen and Indus. 
The name, denoting the thigh, gave riſe to the fable 
of Bacchus being inſerted into Jupiter's thigh, and 
being born twice; becauſe in this mountain he and his 
army are ſaid to have been preſerved, when diſeaſe and 
peſlilence raged in theplains below. 

MERA-vpe-AsTa, formerly a large town of An- 
daluſia, ſeated on the river Guadaleta, between Arcos 
and Xeres de la Frontera; but now only a large hea 
of ruins. Here the Arabs conquered Roderick the Ja 
king of the Goths, and by that victory became maſters 
of Spain in 713. 

MESCHED, a conſiderable town of Perſia, and 
in the province of Khoraſſan; fortified with ſeveral 
towers, and famous for the magnificent ſepulchre of 
Iman Riſa, of the family of Ali, to whom the Per- 
ſians pay great devotion. It is ſeated on a mountain 
near this town, in which are fine turquoiſe-ſtones; in 
E. Long. 59. 25. N. Lat. 37. o. 
A TREE FiG-MARIGOLD; a 
enus of the pentagynia order, belonging to the pen- 
— claſs &F 2 There are — 40 wh, yo 
ſpecies; all African plants, from the Cape of Good 
Hope; near 40 of which are retained in our gardens 
for variety. Of theſe only one is annual, and the moſt 
remarkable of them all. It is called the cry/tallium, 
diamond ficoides, or ice-plant. It riſes with a ſhort, thick, 
ſucculent ſtalk, dividing low into many trailing, ve 
ſpreading, ſucculent branches, beſpangled all over with 
icy pimples; very pellucid and glittering; oval, undu- 
late, alternate, papuloſe or pimply, glittering leaves; 
and from the ſides of the branches, numerous, almoft 
cloſe ſitting, white flowers, tinged with red or crimſon; 
ſucceeded by plenty of ſeed in autumn. This ſingu- 
lar and curious plant, being cloſely covered with large 
pellucid pimples, full of moiſture ſhining brilliantly 
like diamonds, is in great eſteem. It is a very tender 
plant while young; and is raiſed annually from ſeed 
by means of hot-beds. In June it will endure the open 
air till October, when it periſhes ; but if placed in a 
hot-houſe in autumn, it will often live all winter. It 
is commonly planted in pots for the convenienc h of re- 
moving from place to place; but if planted in the full 
ground, it grows conſiderably ſtronger, even to luxu- 
riance: however, when confined in pots, it flowers 
more abundantly. | | 
The other ſpecies are moſtly durable in ſtem and fo- 
liage. Some are ſhrubby z others pendulous, with 
looſe ſtraggling ſtems, and branches inclining to the 
ground; while others have no ſtalks at all: their leaves 
Vor. VII. I 
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are univerſally very thick, ſucculent, fleſhy; and of Meſentry 
many various ſhapes, ſituations, and directions; while M þ 
ſome are curiouſly punctured, or dotted with tranſpa- ny 
rent points, and ſome have pellucid pimples, as already 
mentioned: they afford a very agreeable variety, at all 
times in the year, and merit a place in every collection. 
They are green-houſe plants, and are propagated by 
cuttings of their ſtalks and branches. 
MESENTERY, in anatomy. See there, no 355, 
MESENTERITIS, or Inflammation of the Mskx- 
TERY. See Mepicixk, u“ 296. | 


MESOCOLON, in anatomy. See there, n“ 355 
' MESOLOGARITHMS, according to Kepler, are 


the logarithms of the co-ſines and co-tangents ; the 
former of which were called by Lord Napier anti-loga- 
rithms, and the latter differentials. - 

MESOPOTAMIA, the ancient name of the pro- 
vince of DiarBECK, in Turkey in Afia. It is ſituated 
between the rivers Euphrates and Tigris; having Al- 
ſyria on the eaſt, Armenia on the north, Syria on the 
weſt, and Arabia Deſerta with Babylonia on the ſouth. 
In Scripture it is called Padan Aram. 

MESOPTERYGIUS, in ichthyology, a term ap- 
plied to ſuch fiſhes as have only one back-finz and that 
fituated in the middle of the back. 

MESPILUS, the Meprar; a genus of the penta- 

nia order, belonging to the icoſandria claſs of plants. 

here are ſeven ſpecies, viz. | 

I. The Germanica, German meſpilus, or common 
medlar, riſes with a deformed tree-ſtem, branching ir- 
regularly 15 or 20 feet high ; ſpear-ſhaped leaves, 
downy underneath; and large cloſe - ſitting, white flow- 
ers, ſingly from the ſides of he branches; ſucceeded by 
large roundiſh brown fruit, the ſize of middling apples, 
which ripen in October, but are not eatable till begin- 
ning to decay. The varieties are, common great Ger- 
man medlar—ſmaller Nottingham medlar—pear-ſhaped 
Italian medlar. This ſpecies and varieties are all cul- 
tivated in the Engliſh gardens for the fruit: but the 
German or Dutch medlar, and the Nottingham kind, 
are the moſt common; and the latter of which two, 
though a ſmaller fruit, is rather preferable for richneſs 
and poignancy of flavour. 'Theſe kinds of fruit are never 
eatable until they begin to rot; for when firm and ſound, 
they are of a fingularly auſtere diſagreeable taſte; yet 
having lain ſome time after being gathered, till they 
begin to aſſume a ſtate of decay and become ſoft, they 
acquire a delicious flavour, extremely agreeable to 
many, though to others altogether unpalatable. 

All the forts ripen in the latter end of October, or 
beginning of November; when being gathered, ſome 
ſhould be laid in moiſt bran, in ſeveral layers, to for- 
ward their decay; others on ftraw in the fruitery: thoſe 
in the bran will begin to be ready for- uſe in about a 


C 


fortnight, and thoſe laid on ſtraw will come gradually 


forward in ſucceſſion. 
2. The arbutifolia, arbutus-leaved meſpilus, hath a 
ſhrubby tem, branching erectly five or fix feet high; 
lanceolate, crenated, alternate leaves, downy under- 
neath ; and from the ſides and ends of the branches, 
ſmall white flowers in cluſters; fucceeded by ſmall, 
roundiſh, purple fruit, like haws. 
3. The amelanchier, or ſhrubby medlar, with black 
fruit, riſes with ſeveral ſhrubby, ſlender, hairy ſtems, 
27 R brauching 
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purpliſh branches; oval, ſerrated leaves, downy under- 


neath ; and ſmall white flowers, in cluſters at the ends 


of the branches; ſucceeded by ſmell black fruit. 

4. The chamæ- meſpilus, or dwarf medlar, commonly 
called baſtard quince, hath a ſhrubby, ſlender, ſmooth 
ſtem, branching weakly four or five feet high, having 

urpliſh branches; oval, ſerrated, ſmooth leaves, on 
nt. foot-ltalks; and from the axillas, purple flowers, 
collected into round heads, with narrow, purpliſh, de- 
ciduous bracte; ſucceeded by ſmall red nel; 

5. The cotoneaſter, commonly called dwarf guince, 
riſes with a ſhrubby, ſmooth ſtem, branching four or 
five feet high, rhe branches ſlender and reddiſh ; oval 
entire leaves on ſhort foot-ſtalks; and from the axillas, 
ſmall cloſe-fitting purple flowers, two or three toge- 
ther; ſucceeded by ſmall, roundiſh, bright- red fruit. 

6. The Canadenſis, Canada ſnowy meſpilus, hath a 
ſhrubby, ſmooth ſtem, branching four or five feet high, 
with ſmeoth, purpliſh branches; oval-oblong, ſerra- 
ted, ſmooth leaves, on long footſtalks; and all the 
branches terminated by cluſters of ſnowy-white flowers; 
| ſucceeded by ſmall, purpliſh fruit, like haws. 

3. The pyracantha, or ever-green thorn, riſes with 
a ſhrubby, ſpinous ſtem, branching diffuſely 12 or 14 
feet high, the branches flender and flexible, with a 
dark-greeniſh bark, armed with long ſharp ſpines ; 
ſpear-ſhaped-oval, crenated, ever-green leaves; and all 
the ſhoots terminated by numerous cluſters of whitiſh 
flowers ; "ſucceeded by large bunches of beautiful red 
berries, remaining all winter, and exhibiting a very or- 
na mental appearance. |; 

All theſe ſeven ſpecies of meſpilus are of the tree 
and ſhrub kind ; the firſt fix forts are deciduous, the 
ſeventh an ever-green : the leaves are univerſally ſimple; 
thoſe of the nk Germanica very large, the others 
moltly of moderate ſize, and which in moſt of the ſorts 
grow upon ſhort foot-ſtalks. They all flower abun- 
dantly every ſummer, the flowers univerſally hermaphro- 
dite, and conſiſting each of five large roundiſh petals, 
20 ſtamina, and five ſtyles. They are all very hardy, 
and ſucceed in any common ſoil and fituation, and their 
propagation and culture is very eaſy. 


The firſt ſort and varieties are cultivated as fruit- 


trees, principally as ſtandards, ſometimes alſo as eſpa- 
liers for variety. The other ſpecies are very proper 
furniture for any ornamental plantation, where they 
will make an agreeable variety with their different fo- 
liage; and their flowers make a fine appearance, as alfo 
their fruit in autumn and winter, which, if not devour- 
ed by birds, remain long on the branches, and afford a 
fine variety in thoſe ſeaſons. The pyracantha, being 
rather of flexible growth, is moſt commonly trained 
againſt walls or the fronts of houſes, both for the ſup- 
port of its flexible branches, and that it may exhibit 
its berries more ornamentally. 

When it is defigned to have any of the common 
medlars as fruit-trees, they may be trained either as 
dwarfs, for dwarf ſtandards, or for eſpaliers, or trained 
as half or full ſtandards; and managed in either of 
thoſe modes of training nearly as other fruit-trees, par- 
ticularly the apple and pear; and are raiſed either by 
ſeed, by grafting, or by{budding, but either of the two 
latter methods are the moſt certain for continuing the 
{orts without variation: obſerving, after ſhortening their 
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Wefpilus. branching moderately about four feet high, having 
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firſt-ſhoots from the graft or bud, where it ſhall ſeem Meg 


neceffary to force out a proper ſupply of wood to form 
a head, to train the branches afterwards principally at 
full length, and let the ſtandards branch out in their 
own way. 


MESS, in a military ſenſe, implies a number of ſol. 


diers, who, by laying away a certain proportion of their 
pay towards proviſions, meſs together: fix or eight is 
generally the number of each meſs. Experience proves, 
that nothing contributes more to the health of a ſo}. 
dier, than a regular and well-choſen diet, and his be. 
ing obliged every day to boil the pot: it corrects drun- 
kenneſs, and in a great meaſure prevents gaming, and 
thereby deſertion. 

MESSANA, (anc. geog.), the firſt town of Sicily 
on croſſing over from Italy, fituate- on the-ftrait now 
called the Faro, (Italicus). Anciently called Zancle, 
according to Diodorus Siculus, from king Zanelus; 
or, according to others, from the Sicilian term Zan— 
clon, denoting a fickle, alluding to the curvity of the 
coaſt: a name appropriated by the poets; and hence 
Zanclzi, the people, ( Herodotus, Proſanias), The 
other name Meſſana is from the Meſſenii of Pelopon- 
neſus, (Strabo). Thucydides aſcribes its origin to 
Anaxilas the Meſſenian, tyrant of Rhegium, who re- 
ceived all comers, calling the town after the name of 
his country. The Greeks always call it Meſene; the 
Romans Meſſana conſtantly, to diſtinguiſh it from 
Meſſene of Peloponneſus. Now Mess1na. 

MESSENA, or MrsskxE, an inland town, and 
the capital of Meſſenia, a country of Peloponneſus; 
erroneouſly placed by Ptolemy on the coaſt. It was 
built by Epaminondas, who recalled all the Meſſenian 
exiles, and gave the town the name of Meſſene. A place 
vying in point of ftrength and ſituation with Corinth, 
according to Strabo; and therefore Demetrius Pharius 
adviſed Philip, father of Perſeus, that if he wanted to 
have Peloponneſus in his power, he ſhould make him- 
ſelf maſter of theſe two towns, as thus he would have 
the ox by both horns. 

MESSENTA, a country in the ſouth of Pelopon- 
neſus, moſtly maritime, fituate between Elea to the 
weſt, and Laconica to the eaſt. Anciently a part of 
Laconica under Menelaus, and called Meſſene by Ho- 
mer; interpreted by the ſcholiaſt, Meſſenæa Regia. 
Meſſenii, the people, reduced to a ſtate of ſlavery 
and ſubjection by the Spartans; Maſenius, the epi- 
thet. 

This country is famous in hiſtory, on account of 
the reſiſtance made by the Meſſenians againſt the 
Spartans, and the exploits of their hero Ariſtomenes. 
The firſt hoſtilities commenced about the year 652 
B. C. on what occaſion is uncertain, Though the 
Meſſenians were inferior in the knowledge of the art 
of war to the Spartans; yet, by keeping for ſome 
time on the defenſive, they improved ſo much, 
that in three years time they found themſelves in a 


capacity of giving battle to their enemies in the open 


field; nor did they appear to be in any degree infe- 
rior either in courage or conduct: the war was there - 
fore protracted, with various ſucceſs, on both ſides. 
At laſt, both conſulted the oracle at Delphi; and re- 
ceived for anſwer, „that whoever ſhould firſt dedicate 
Ico tripods in the temple of Jupiter at Ithome, a 
ſtrong-hold of the Meſſenians, ſhould be malen, 4 


eſſenia. 
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gala. the country.” The inhabitants of Meſſenia, on hear- ſtruck with this defeat: they grew weary of the war, Meſſeniz, 
— this, having no money to make the tripods of diſſatisfied with their kings, diffident of their own — 


braſs, fell to cutting them out in wood; but before 
this could be accompliſhed, a Spartan having gotaato 
the city by ſtratagem, dedicated 100 little tripods of 
clay: which threw the Meſſenians into ſuch deſpair, 
that they at laſt ſubmitted to the Spartans, 

The new ſubje&s of Sparta were treated with the 
utmoſt barbarity by theſe crue] tyrants; fo that in 
685 B. C. a new war commenced under Ariſtomenes, 
a man of unconquerable valour, and enthuſiaſtically 
fond of liberty. He perceived that the Argives and 
Arcadians, who were called the a/lzes of the Lacedz- 
monians, adhered to them only through fear of their 
power; but that in reality they hated them, and wiſhed 
to revenge the injuries they had done them. To 
theſe Ariſtomenes applied; and receiving an anſwer 
conformable to his wiſhes, he engaged his countrymen 
- unanimouſly to take up arms. About a year after 
the revolt began, and before either party had received 
any auxiliaries, the Spartans and Meſſenians met at a 
village called Deræ, where an obſtinate engagement 
enſued. Ariſtomenes was conceived to have performed 
more than mortal atchievements: in gratitude there- 
fore, reſpect being alſo had to his royal deſcent, his 
countrymen unanimouſly ſaluted him &ing ; which title 
he modeſtly waved, alleging, that he took up arms to 
ſet them free, and not to make himſelf great: he con- 
ſented, however, to accept the title of general, with a 
power of doing whatſoever he thought requiſite for 
the ſervice of the public, Knowing well the ſuper- 
flition of the age in which he lived, he reſolved to in- 
timidate the Spartans, by ſhowing them what he was 
ſure they would take for an ill omen. Diſguiſing 
himſelf therefore, he went privately to the city, where, 
in the night, he hung up a ſhield on the wall of the 
temple of Minerva, with this inſcription: Ariſtomenes 
dedicates this, out of the ſpoils of the Spartans, to the 
PID! It was eaſily perceived that this war would 

e both long and bloody; the Lacedzmonians there- 
fore ſent deputies to Delphi, to inquire of the oracle 
concerning its event: the anſwer they received was, 
That it behoved the Spartans to ſeek a leader from 
Athens, The Athenians, naturally envious of the 
Spartans, granted their requeſt indeed, but in ſuch a 
manner_ as manifeſted their ſpite; for they ſent them 
for a general Tyrtzus, a ſchoolmaſter and poet, lame 
of one foot, and who was ſuſpected to be a little 
out of his wits. But here their ſkill failed them; for 
this captain, notwithſtanding his deſpicable appear- 
ance, proved of great conſequence to Sparta, teachin 
them how to uſe good, and how to bear up under evi 
fortune. 

In the mean time, Ariſtomenes had drawn together 
a mighty army, the Eleans, Argives, Sicyonians, and 
Arcadians, having ſent troops to his aſſiftance; the 
Spartans in this, as in the former war, having no ally 
but Corinth. The Spartan kings, according to the 
cuſtom of their eity, no ſooner took the field, than, 
notwithſtanding their inferiority in number, they of- 
fered the enemy battle, which Ariſtomenes readily ac- 
cepted. It was long, obſtinate, and bloody; but in 


the end the Meſſenians were victorious, and the Lace- 


dzemonians put to flight, with a great laughter. It 
is ſcarce to be conceived how much the Spartans were 
I 


power, and, in a word, funk into a ſlate of general 
uneaſineſs and want of ſpirit. It was now that the 
Athenian general convinced them, that he was ca- 
pable of fulfilling all the promiſes of the oracle; he 
encouraged them by his poems, directed them by his 
counſels, and recruited their broken armies with cho- 
ſen men from among the Helotes. Ariſtomenes, on 
the other hand, ated with no leſs prudence and vi- 
gour. He thought it not enough to reſtore the repu- 
tation of the Meenians, if he did not alſo reſtore 
their wealth and power: he therefore taught them to 

act offenſively againſt their enemies; and, enterin 
the territories of Sparta, he took and plundered Pharæ, 
a conſiderable borough in Laconia, putting all ſuch as 
made any reſiſtance to the ſword, carrying off at the 
ſame time-an immenſe booty. This, however, was 
an injury which the Spartans could not brook with 
patience ; they therefore ſent immediately a body of 
forces to overtake the Meſſenians, which accordingly 
they did: but Ariſtomenes routed theſe purſuers, and 
continued to make a mighty ſlaughter of them, till 
ſuch time as he was diſabled by having a ſpear thruſt 
in his fide, which occaſioned his being carried out of 
the battle, His cure, which took up ſome time, be- 
ing finiſhed, he reſolved to carry the war even to the 
gates of Sparta; and to that purpoſe raiſed a very 
great, army: but, whether he found his deſign im- 
practicable, or was really diverted by ſome dream, he 
gore out, that Caſtor and Pollux, with their ſiſter 
elena, had appeared to him, and commanded him to 
deſiſt. A ſhort time after this retreat, going with a 
ſmall party to make an incurſion, and attempting to 
take priſoners ſome women who were celebrating re- 
ligious rites near Egila, a village in Laconia, thoſe 
zealous matrons fell upon him and his ſoldiers with 
ſuch fury, that they put them to flight, and took him 
priſoner: however, he ſoon afterwards made his eſcape, 
and rejoined his forces. In the third year of the war, 
the Spartans, with a great force, entered Meſſenia, 
whither Ariſtocrates king of Arcadia was come, with 
a great body of troops, to the aſſiſtance of his allies: 
Ariſtomenes therefore made no difficulty of fighting 
when the Spartans approached; but they entering 
rg into a negociation with Ariftocrates, en- 
gaged him with bribes and promiſes to betray his 
confederates. When the battle began, the deceitful 
Arcadian repreſented to the forces under his com- 
mand, the mighty danger they were in, and/the great 
difficulty there would be of retreating into their own 
country, in caſe the battle ſhould be loſt: he then 
pretended, that the ſacrifices were ominous; and, 
baving terrified his Arcadians into the diſpoſition of 
mind fitteſt to ſerve his purpoſe, he not only drew 
them off from both wings, but, in his flight, forced 
through the Meſſenian ranks, and put them too in 
confuſion. Ariſtomenes and his troops, however, drew 
themſelves into cloſe order, that they might defend 
themſelves the beſt they could: and indeed they had 
need of all their valour and ſkill; for the Lacedzmo- 
nians, who expected this event, immediately attacked 
and ſurrounded them on all fides. Fortune was, on 
this occaſion, too powerful either for the courage or 
the conduct of the Meſſenians; ſo that, notwithitand- 
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Meſſenia. ing their utmoſt efforts, moſt of their army were cut 


to pieces, and, amongſt them, the chief of their no- 
bility. Ariſtomenes, with the poor remains of his 
ſhattered forres, retired as well as he could; and, per- 
ceiving that it was now impoffible to maintain the war 
againſt the Lacedzmonians upon equal terms, he ex- 
horted his countrymen to fortify mount Era, and to 
make the beſt diſpoſitions poſſible for a long defence. 
He likewiſe placed garriſons in Pylus and Methone 
on the ſea-coaſts; and to theſe three places he ga- 
thered all the inhabitants, leaving the reſt of Meſſenia 
to the mercy of the Spartans. They, on the other 
hand, looked on the war as now in a manner finiſhed; 
for which reaſon they divided the lands among their 
citizens, and cauſed them to be carefully cultivated, 
while they beſieged Era. But Ariftomenes quickly 
convinced them that the war was far from being over : 
he choſe out of all the Meſſenians 300 men, with 
whom he ravaged all the adjacent country ; carried off 
a prodigious booty; and, when Meſſenia could no 
longer ſupply the wants of his garriſon, penetrated 
into Laconia, and bore away corn, wine, cattle, and 
whatever elſe was neceſſary to the ſubſiſtence of his 
countrymen ſhut up in Era: ſo that at laſt the Spar- 
tans were conſtrained to iſſue a proclamation, forbid- 
ding the cultivation, not only of the Meſſenian terri- 
tory in their hands, but alſo of Laconia in its vici- 
nity; whereby they diftreſſed themſelves more than 
their enemies, inducing at laſt a famine in Sparta it- 
ſelf, which brought with it its uſual attendant, ſedi- 
tion. Here again all things had gone wrong, if the 
wiſdom of the poet Tyrtæus had not ſupported the 
Spartan courage; nor was it without much difficulty 
that he influenced them to continue the blockade of 
Era, and to maintain a flying camp for the ſecurity of 
the country. 

Ariſtomenes, in ſpite of all theſe precautions, com- 
mitted terrible depredations with his ſmall corps of 
300 men. Amongſt other places which he plundered, 
the city of Amyclæ was one; from whence he carried 
not only a great quantity of riches, but alſo many 
. earriages laden with proviſions. The kings of Sparta 
lying with their troops in its neighbourhood, as ſoon 
as they heard of this expedition, marched after Ariſto- 
menes with the utmoſt diligence; and, as the Meſſe- 
nians were incumbered with their booty, came up with 
them before he could reach Era. In this fituation of 
things, Ariſtomenes, prompted rather by deſpair than 
prudence, diſpoſed his troops in order of battle; and, 
notwithſtanding they were ſo few, made a long and 
vigorous reſiſtance againſt the whole Lacedæmonian 
army. At length, however, numbers prevailed: the 
greateſt part of the Meſſenians were ſlain on the ſpot; 
and Ariſtomenes, with about 50 of his men who ſur- 
vived the flaughter, were taken priſoners; that chief 
having received ſo many wounds, that he was ſenſcleſs 
when they carried him away. The Lacedzmonians 
expreſſed the loudeſt joy at the fight of this illuſtrious 
captive; who, for ſo many years, by his ſingle abilities, 
bad enabled his exhauſted country todefend itſelf againſt 
the whole force of Sparta. When he was recovered of 


his wounds, they decreed him and all his fellow-priſoners , 


to be thrown together into a deep cavern, which was 
the common puniſhment of the loweſt kind of offenders. 
This judgment was executed with the utmoſt feverity, 
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excepting that Ariſtomenes had leave to 
armour. 
K lying upon, and covered over with, dead bodies. 
e third day, he was almoſt famiſhed through want 

of food, and almoſt poiſoned with the ſtench of cor- 
rupted carcaſes, when he heard a fox gnawing a body 
near him. Upon this he uncovered his face, and per- 
— the fox juſt by him, he with one hand ſeized 
one of its hind-legs, and with the other defended his 
face, by catching hold of its jaw when it attempted 
to bite him. Following as well as he could his ſtrag- 
pling guide, the fox at laſt thruſt his head into a little 
ole; and Ariſtomenes then letting go his leg, he 
ſoon forced his way through, and opened a paſſage to 
the welcome rays of light, from which the noble 
Meſſenian had been ſo long debarred. Feeble as he 
was, Ariftomenes wrought himſelf an outlet with his 
nails; and travelling by night with all the expedition 
he could, at length arrived ſafe at Era, to the great 
joy and amazement of his countrymen. When this 
news was firſt blazed abroad, the Spartans would have 
had it paſs for a fiction; but Ariſtomenes ſoon put 
the truth of it out of doubt, by falling on the poſts of 
the Corinthians, who, as allies of the Spartans, had a 
conſiderable body of troops before Era. Moſt of 
their officers, with a multitude of private men, he 
ſlew; pillaged their camp; and, in ſhort, did ſo much 
miſchief, that the Spartans, under the pretence of an 
approaching feſtival, agreed to a ceſſation of arms for 
40 days, that they might have time to byry their 
dead. On this occaſion, Ariftomenes for the ſecond 
time celebrated the hecatomphonia, or the ſacrifice ap- 
pointed for thoſe who bad killed 100 of the enemy 
with their own hands. He had performed the ſame 
before and after his ſecond battle; and he lived to do 
it a third time: which muſt appear wonderful to the 
reader, when he is informed, that, notwithſtanding this 
truce, certain Cretan archers in the ſervice of the Spar- 
tans, ſeized Ariftomenes as he was walking without 
the walls, and carried him away a priſoner. There 
were nine of them in all; two of them immediately 


- flew with the news to Sparta, and ſeven remained to 


guard their prize, whom they bound, and conducted 
to a lone cottage inhabited only by a widow and her 
daughter. It fo fell out, that the young woman dreamt 
the night before, that ſhe ſaw a lion without claws, 
bound, and dragged along by wolves z and that ſhe 
having looſed his bonds, and given him claws, he im- 
mediately tore the wolves to pieces. As ſoon as Ari- 
ſtomenes came into the cottage, and her mother, who 
knew him, had told her who he was, ſhe inſtantly con- 
cluded that her dream was fulfilled; and therefore plied 
the Cretans with drink, and, when they were aſleep, 
took a poniard from one of them, cut the thongs with 
which Ariſtomenes was bound, and then put it into his 
bands. He preſently verified her viſion, by putting 
all his guards to death; and then carried her and her 
mother to Era, where, as a reward for her ſervice, 
he married the young woman to his ſon Gorgus, then 
about 18 years of age. 

When Era had held out near eleven years, it fell 
into the hands of Sparta by an accident : tbe ſervant 
of one Empiramus, a Spartan commander, driving 
his maſter's cattle to drink at the river Neda, met 
frequently with the wife of a Meſſenian, whom he 


en gaged 


on his Meſſeni,, 


Three days he continued in this diſmal —— 


that 
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her huſband's houſe was without the wall; ſo 
that he could come to it without danger, when the 

ood man was abroad; and ſhe likewiſe gave him in- 


telligence when her huſhand was upon duty in the 
garriſon. The Spartan failed not to come at the time 


appointed; but they had not been long in bed before 
the huſhand returned, which put the houſe into great 


confuſion : the woman, however, ſecured her gallant ; 
and then let in her huſband, whom ſhe received, in 
appearance, with great joy, inquiring again and again 
by what exceſs of good fortune ſhe was bleſſed with 
his return. The innocent Meſſenian told her, that 
Ariſtomenes being detained in his bed by a wound, 
the ſoldiers, knowing that he could not walk the 
rounds, had a grant to retire to their houſes, to avoid 
the inclemency of the ſeaſon. The Spartan no ſooner 
heard this, than he crept ſoftly out of doors, and 
haſtened away to carry the news to his maſter. It ſo 
happened, that the kings were at this time abſent from 
the camp, and Empiranus had the chief command 
of the army. As ſoon as he received this information, 
he ordered his army to begin its march, though it 
rained exceſſively, and there was no moon-light. 
fellow guided them to the ford, and managed matters 
ſo well that they ſeized all the Meſſenian poſts : yet, 
after all, they were afraid to engage; darkneſs, an 
high wind, heavy rain, together with the dread of 
Ariſtomenes, keeping them quiet in the places they 
had ſeized. As ſoon as it was light, the attack be- 
gan; and Era had been quickly taken, if only the 
men had defended it ; but the women fought with 
ſuch fury, and, by their mingling in the fray, brought 
ſuch an acceſſion of numbers, as made the event doubt- 
ful. Three days and two nights this deſperate en- 
gagement laſted : at laft, all hopes of preſerving the 
city being loſt, Ariftomenes drew off his wearied 
troops. Farly the fourth morning, he diſpoſed the 
women and children in the centre, the Meſſenian youth 
in the front and rear, the leſs able men in the main 
body : himſelf commanded the van; the rear-guard 
was brought up by Gorgus and Manticlus, the for- 
mer the ſon of Ariſtomenes, the latter of Theocles, a 
Meſſenian of great merit, who fell with much glory 
in this attack, fighting valiantly in the cauſe of his 
country, When all things were ready, Ariſtomenes 
cauſed the laſt barrier to be thrown open; and, bran- 
diſhing his ſpear, marched directly towards the Spar- 
tan troops, in order to force a paſſage. Empiramus, 
perceiving his intent, ordered his men to open to the 
right and left, and fairly gave them a paſſage; ſo that 


Ariſtomenes marched off in triumph, as it were, to 
Arcadia, | 


The Arcadians, when they heard that Era was 


taken, were very defirous of ſuccouring their old con- 
federates in this deep diſtreſs: they therefore in- 
treated their king Ariſtocrates to lead them into 
Meſſenia. But he, corrupted by the Lacedzmonians, 
perſuaded them that it was too late; that the Meſſe- 
nians were all cut off; and that ſuch a ſtep would only 
expoſe them to the fury of the conquerors. When 
the thing appeared to be otherwiſe, and it was known 
that Ariftomenes was on the frontiers of Arcadia, 
they went in crowds to carry him proviſions, and to 


teſtify their readineſs to afford him and thoſe under 
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his command all the aſſiſtance in their power. 


Ari- 
ſtomenes defired to be heard before a general aſſembly ; 


which being accordingly convoked, he there opened 
one of the boldeſt and beſt-laid ſchemes recorded in 
hiſtory : he ſaid, that he had yet 500 undaunted 
ſoldiers, who, at his command, would undertake any 
thing ; that it was very probable moſt of the Spar- 
tans were employed in pillaging Era, and that there- 
fore he determined to march and ſurpriſe Sparta; 
which appeared ſo ſenſible, that all the aſſembly loud- 
ly commended his great capacity and unſhaken cour- 
age. Ariſtocrates, however, took care to betray 
him ; having, by various pretences, retarded the exe- 
cution of the project. The Arcadians, who began to 
ſuſpe& him, waited for and ;ſurpriſed the meſſengers 
as they came back. They took the letters from him, 
and read them openly in the aſſembly. The purport 
of them was, that they acknowleged his great kind- 
neſs both now and in the battle ; and promiſed, that 
the Lacedzmonians would be grateful. As ſoon as 
the letters were read, the Arcadians fell to ſtoning 
their king, frequently calling upon the Meſſenians to 
aſſiſt them; which, however, they did not, waiting 
for Ariſtomenes's orders; who, far from triumphing 
in this ſpectacle, ſtood ſtill, with his eyes fixed on 
the ground, which he wet with his tears, his ſoul 
Pierced with ſorrow to ſee a crowned head ſo ſhame- 
fully and fo deſervedly put to death, The Arcadians 
afterwards exected a monument over him, with an in- 
ſcription to perpetuate his infamy. As for the Meſ- 
ſenians under the command of Gorgus and Manticlus, 
they paſſed over into Sicily; where they founded the 
city of Meſſene, one of the moſt famous in the iſland. 
Ariſtomenes remained, however, in Greece; where 
he married all his davghters, except the youngeſt, to 
perſons of great rank. A prince of Rhodes, inquiring 
of the oracle at Delphi whom he ſhould eſpouſe, that 
his ſobjects might be happy under his poſterity, was 
directed to marry the daughter of the moſt worthy of 
the Greeks; which anſwer was immediately under- 
ſtood to point at the virgin daughter of Ariſtomenes. 
Her therefore he demanded, and received; Ariftome- 
nes accompanying him back to his dominions, where 


he formed a ſcheme of uniting the Lydians and Medes 


againft the Spartans, reſolving, with this view, to go 
into Media, and to the court of Sardis : but while he 
meditated theſe great things, death ſurpriſed him, 
and thereby freed Lacedzmon from the moſt for- 
midable enemy ſhe ever had. 

MESSENGERS, are certain officers chiefly em- 
ployed under the direction of the ſecretaries of flate, 
and always in readineſs to be ſent with all kinds of 
diſpatches foreign and domeſtic. 'They alfo, by virtue 
of the ſecretaries warrants, take up perſons for high 
treaſon, or other offences againſt the ſtate. The 
priſoners they apprehend are uſually kept at their own 
houſes, for each of which they are allowed 68. 8d. per 
day, by the government : and when they are — 
abroad, they have a ſtated allowance for their journey, 
viz. 3Ol. for going to Paris, Edinburgh, or Dublin ; 
251. for going to Holland, and to other places in the 
ſame proportion; part of which money 1s advanced, 
for the expence of their journey. Their ſtanding 
falary is 451. per annum; and their poſts, if purchaſed, 
are ckeemed worth 3col. The meſſengers wait 20 


4c 


Meſſenia, 


Meſlengers. 
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Moeſſengers, at a time, monthly, and are diſtributed as follows, 
Meſſiah. viz. four at court, five at one ſeeretary's office, five at 


another, two at the third for North Britain, three at 
the council-office, and one at the lord chamberlain's 
of the houſehold. 
MessEnGers, in Scotland. See Law, n' clviii. 16. 
Messtxcers VH the Exchequer, are four officers who 


attend the exchequer, in the nature of purſuivants, 


and carry the lord treaſurer's letters, precepts, &c. 

Mes$sEnGER F the Preſs, a perſon who, by order 
of the court, ſearches printing-houſes, bookſellers 
ſhops, &c. in order to diſcover the printers or pu- 
bliſhers of ſeditious books, pamphlets, &c. 

MESSIAH, a word fignifying one anointed, or in- 
ſtalled into an office by union, It was uſual among 
the Jews to anoint kings, high-prieſts, and ſometimes 
prophets, at the deſignation or inſtallment of them, 
toſſignify emblematically the mental qualifications ne- 
ceſſary for diſcharging theſe offices, Saul, David, 
Solomon, and Joaſh, kings of Judah, received the 
royal unction. Aaron and his ſons received the ſa- 
cerdotal, and Eliſha the diſciple of Elijah received the 
prophetic, unction.— The name Messian, Anointed, 
or Chriſt (Xpiroc), was given to the kings and high- 
prieſts of the Jews. The patriarchs and prophets 
are alſo called by the name of Meſiabs or the Lord's 
anointed. Sce 1 Sam. xii. 3, 5. 1 Chron. xvi. 22. 
Pf. cv. 1 5. | | 

But this name Messiau was principally and by 
way of eminence given by the Jews to their expect- 
ed great Deliverer, whoſe coming they ſtil] vainly 
wait; and is a name the Chriſtians apply to Jesvs 
Chriſt, in whom the prophecies relating to the Meſ- 
hah were accompliſhed. The ſum of theſe prophecies 


„ 


is, That there ſhould be a glorious perſon, named 


Meſſiah, deſcended from Abraham, Iſaac, and Jacob, 
who ſhould be born at Bethlehem, of a virgin of the 
family of David, then in its decline, before the Jews 
ceaſed to be a people, while the ſecond temple was 
ſtanding, and about 500 years after Ezra's time; 
who, though appearing in mean circumſtances, ſhould 
be introduced by a remarkable forerunner, whoſe 
buſineſs it ſhould be to awaken the attention and ex- 
pectation of the people. That this illuſtrious perſon 
called Meſſiab, ſhould himſelf be eminent for the piety, 
wiſdom, and benevolence of his charaQer, and the 
miraculous works he ſhould perform: yet that, not- 


MAKE + 


JET ALLURGT, according to BoerMave, com- 


prehends the whole art of working metals, from 


| the glebe or ore, to the utenſil ; in which ſenſe, eſſay- 


ing, ſmelting, refining, parting, ſmithery, gilding, 


&c. are only branches of metallurgy, But, in the 


preſent work, Gilding, Parting, Purifying, Refining, 
Smithery, &c. are treated under their proper names. 
With others, therefore, we have choſen to reſtrain 
Metallurgy to thoſe operations required to ſeparate 
metals from their ores for the uſes of life. Theſe opera- 
tions are of two kinds: the ſmaller, or Eſſaying; and 
the larger, or Smelting. But a particular deſerip- 


LEY 


[ 4908 ] 


M E T 


withſtanding all this, he ſhould be rejected and put to 
death by the Jews; but ſhould afterwards be raiſed 


from the dead, and exalted to a glorious throne, on Metals, 
which he ſhould through all generations continue to 


rule, at the ſame time making intereeſſion for ſinners. 
That great calamities ſnould for the preſent be brought 
on the Jews for rejecting him: whereas the kingdom 
of God ſhould by his means be erected among the 
Gentiles, and diſperſe itſelf even unto the ends of the 
earth; wherever it came, deſtroying idolatry, and 
eſtabliſhing true religion and righteouſneſs. In a 
word, That this glorious Perſon ſhould be regarded by 
all who believed in him, as a divine teacher, an 
atoning ſacrifice, and a royal governor: by means of 
whom God would make a covenant with his people, 
very different from that made with Iſrael of old; in 
conſequence of which they ſhould be reſtored to, and 
eſtabliſhed in, the divine favour, and fixed in a tate 
of perpetual happineſs. See Jesvs Criſt, and CRI“ 
STIANITY. 

MESSUAGE, Mrssvacivum, in law, a dwelling- 
houſe, with ſome land adjoining aſſigned for its uf 
By the name of meſſuage may a garden, ſhop, mill, 
cottage, chamber, cellar, or the like, paſs.— In Scot- 
land, ueſſua ge denotes what is called in England the 
manor-houſe ; viz. the principal dwelling-houſe within 
any barony. 

METACARPUS, in anatomy. See there, no 54. 

METALEPSIS. See OraTorr, n* 59. 

METALLIZATION, the natural proceſs by 
which metals are formed in the bowels of the earth. 
See METALLURGY, ſect. i. - 

METALS. See METaLLurGyY ; and CaHEmisTRY, 
n* 43, 140, 192, 236, 278, 332, 348. 

Meral, in heraldry. There are two metals uſed 
in heraldry, by way of colours, viz. gold and ſilver, 
in blazon called or and argent. 

In the common painting of arms theſe metals are 
repreſented by white and yellow, which are the natu- 
ral colours of thoſe metals. In engraving, gold is 


expreſſed by dotting the coat, &c. all over; and fil- 


ver, by leaving it quite blank. 

It is a general rule in heraldry, never to place me- 
tal upon metal, nor colour upon colour: ſo that if the 
field be of one of the metals, the bearing muſt be of 
ſome colour ; and if the field be of any colour, the 
bearing muſt be of one of the metals. 
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tion of the ores themſelves ſeemed likewiſe neceſſary 
to be given; and to this place, too, we have refer- 
red a general account of metals, metallization, mines, 
and ores, as a proper introduction to the ſubject. 
Hence 'the following diviſion into three parts. The 
firſt treating, 1. Of metals and metallization. 2. Of 
mines and ores in general. 3. Of the pyrites. 4. Of 
the eſſaying of ores in general. be courts Of the par- 
ticular ores, and the methods of eſſaying them. The 
third, Of ſmelting of ores, or the methods of ex- 
tracting metals from large quantities of ores for the 
purpoſes of commerce or manufacture. | 


PART 


1 M E T A I. 
Fp 


SECT. I. Of Metali und Mztallization. 


NDER the general name metal, we comprehend 
U here not only the metals properly ſo called, but 
alſo the ſemimetals, or all matters which have the ef- 
{-ntial metallic properties, which we ſhall here recount. 
Thus the word e tal and metallic ſubſtance will be ſy- 
nonimous in this article. | 

Metallic ſubſtances form a claſs of bodies, not very 
numerous, of very great importance in chemiſtry, me- 
dicine, arts, and the ordinary affairs of life. "Theſe 
ſubſtances have very peculiar properties, by which they 
differ from all other bodies. 

The natural bodies from which metals differ the leaſt 
are, earthy and pyritons matters, on account of their 
ſolidity and denſity. Metals and ſtones are, neverthe- 
leſs, very different; the heavieſt ſtones which are un- 
metallic being much lighter than the lighteſt metals, 
A cubic foot of marble weighs 252 pounds; and an 
equal bulk of tin, the lighteſt of metals, weighs 516 
pounds. The difference is much greater when the 
weight of ſuch a ſtone is compared with that of gold, 
a cubic foot of which is 1326 pounds. 

Opacity is another quality which metals poſſeſs emi- 
nently, the opacity of metals being much greater than 
that of any unmetallic ſubſtance. 

This great opacity of metals is a conſequence of their 
denſity; and theſe two properties produee a third, pe- 
culiar alſo to metals, namely, a capacity of refleQing 
much more light than any other body: hence metals 
whoſe ſurfaces are poliſhed, form mirrors repreſenting 
the images of bodies more clearly than any other 
matter. Thus looking-glaſles produce their reflexion 
merely by the filvering, which is a covering of 
metal upon their ſurfaces. To this refleQive proper- 
ty metals owe their peculiar luſtre, called the metallic 
luſtre. 

Although the ſeveral metallic ſubſtances differ con- 
ſiderably in hardneſs and fuſibility, we may ſay in ge- 
neral, that they are leſs hard and leſs fuſible than pure 
earths, | 

Metals cannot unite with any earthy ſubſtance, not 
even with their own earths, when theſe are deprived 
of their metallic ſtate: hence, when they are melted, 
they naturally run into globes, as much as the abſo- 
lute gravity of their maſs, and their preſſure upon the 
containing veſſels, will allow. Accordingly, the ſur- 
face of a metal in fuſion is always convex. A metal in 


that ſtate always endeavours to acquire a ſpherical form, 


which it does more perfectly as the maſs is leſs. This 
effect is very ſenſible in quickſilver, which is nothin 

but a metal habitually fluid or fuſed. A maſs of ſeve- 
ral pounds of mercury,. contained in a ſhallow wide- 
mouthed veſſel, is ſo ſpread out, that its upper ſurface 
is almoſt flat, and the convexity is not very ſenſible 


. 
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which quality the whole affinity which ſubſiſts betwixt 
the integrant parts of theſe metals is capable of acting; 
and partly alſo by this affinity, which diſpoſes the in- 
tegrant parts to come as near to each other as they 
can, and conſequently to form a ſphere. | 

This property is not peculiar to melted metals, but 
to all fluids, when contiguous to bodies ſolid or fluid, 
with which they have no tendency to unite. Thus, 
for inſtance, maſſes of water upon oily bodies, or oily 
maſſes upon bodies moiſtened with water, aſſume al- 
ways a form ſo much nearer to the ſpherical as they 
are ſmaller. Even a large drop of oil poured upon a 
watery liquor, ſo that it ſhall be ſurrounded with this 
liquor, becomes a perfect ſphere. | 

All metals are in general ſoluble by all acids; but 
often theſe ſolutions require particular treatment and 
circumſtances, which are mentioned under CHEmisTRY, 
ſect. iv. With acids, they form a kind of neutral 
ſalts; which have all more or leſs cauſticity. The at- 
finity of metals is leſs than of abſorbent earths and al- 


kaline ſalts to acids; and therefore any metal may be 


ſeparated from any acid by theſe earthy and ſaline al- 
kalis. 


Alkaline ſalts are capable of acting upon all metallic 


ſubſtances, and of keeping them diſſolved by proper 


management. 8 

Metals may in general be united. with ſulphur and 
liver of ſulphur. With ſulphur, they form compounds 
reſembling the peculiar ſubſtance of ores, which are 
2 nothing elſe than natural combinations of 
ulphur and metal. Metals have leſs affinity with ſul- 
phur than with acids ; hence ſulphur may be ſepara- 
ted from them by acids. Some exceptions from theſe 
general rules, concerning the affinity of metals to ſul- 
phur and liver of ſulphur, and concerning their ſepara- 
tion from ſulphur by acids, may be ſeen under the ar- 
ticles of the ſeveral metals. But theſe exceptions do. 
probably take place, only becauſe we have not yet 


found the method of ſurmounting ſome obſtacles which 


occur in the ordinary methods of treating certain me- 
tals. 

All metals may in general be united with each other, 
with which they form different allays which have pe- 
culiar properties; but this rule alſ is not without 
ſome exceptions. 


Metals have ftrong affinity with the inflammable 


principle, and are capable of receiving it ſuperabun-- 
dantly. 

Laſtly, oily ſubſtances ſeem to be capable of actin 
upon all metals. Some metals are eaſily and * 
ly diſſolved by oils; and perhaps they might all be 
found to be entirely ſoluble in oils, if the methods. 
known in chemiſtry were tried for the accompliſhment 


of theſe ſolutions. 


The properties abovementioned agree in general to- 
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but at its circumference : on the contrary, if we put all metallic ſubſtances : but, belides the properties pe- F 
very ſmall maſſes of, mercury into the ſame veſſel, as, culiar to each metal, ſome properties are common ta i 
for inſtance, maſſes weighing a grain each, they be- a certain number of them; and hence they have been Fl 
come ſo round as to ſeem perfect globes. This effect divided into ſeveral claſſes. | 


is partly occaſioned by the inaptitude of metals to unite Thoſe metallic matters which, when ſtruck by a 


with the veſſels containing them when in fuſion, by hammer, or ſtrongly compreſſed, are extended, length- 
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ened, and flattened, without being broken, (which 
property is called ductility or malleability), and which 
alſo remain fixed in the moſt violent and Jong conti- 
nued fire, without diminution of weight, or other ſen- 

fable alteration, are called perſect metals. Theſe per- 
fect metals are three; geld, ſilver, platina. 

The metallic matters which are ductile and fixed in 
the fire, to a certain degree, but which are deſtroyed 
by the continued action of fire, that is, changed into 
an earth deprived of all the characteriſtie properties of 
metals, are called mer metals, Of this kind are 
four; copper, iron, tin, lead. 

The metallic ſubſtances which, as well as the im- 
perfe& metals, loſe their metallic properties by expo- 
ſure to fire but which alſo have no ductility nor fixi- 
ty, are diſtinguiſhed from the others by the name of 
ſemi-metals, Of this claſs are five ; regulus of anti- 
mony, biſmuth, zinc, regulus of cobalt, and regulus of 
arſenic. 

Lad, mercury, which has all the general proper- 
ties of metals, makes a claſs ſeparate from the others; 
becauſe in purity and gravity it is ſimilar to the per- 
fect metals, and in volatility to the ſemi- metals. Its 
fuſibility alſo ſo far ſurpaſſes that of any other metallic 
matter, that it is ſufficient to diſtinguiſh it from all, 
and to give it a diſtinct claſs. We have enumerated, 
therefore, in all, 13 metallic ſubſtances; two of which 
only were unknown to the ancients, namely, platina 
and regulus of cobalt. We have reaſon to wonder that 
theſe two metallic bodies, and particularly platina, 
which is' a perfe& metal, ſhould have remained un- 
known till lately. | 

This may give us cauſe to hope, that if natural hi- 
ſtory and chemiſtry be carefully cultivated, as they 
have been fince the renovation of the ſciences, we 
may ſtill make eſſential diſcoveries in this way, Mr 
Cronſtedt has given, in the Swediſh Memoirs, a de- 
ſcription of a metallic matter, which, as he ſays, ap- 
ou to be a new ſemimetal diſtinct from the others. 

n that caſe, this would be the fourteenth metallic mat- 

- ter known, and the third lately diſcovered : but as, 
fince the Memoir of Mr Cronſtedt, this new ſemimetal 
has not been examined by chemilts, it is yet but little 
known; and therefore further experiments ſeem requi- 
ſite to decide whether it ought to be admitted as a new 
ſemimetal ( - 

As chemiſts can only know compound bodies by be- 
ing capable of ſeparating the principles of ſuch bodies, 
and even of re-uniting their principles ſo as to repro 
duce ſuch compounds as they were originally; and as 
hitherto they have -not been able to accompliſh any 
ſuch decompolition upon the perfe& metals ; hence, if 
all the other metallic ſubſtances were equally unalter- 
able, we ſhould be very far from having certain notions 
concerning metals in general: but if we except gold, 
filver, and platina, all the other metallic matters are 
ſuſceptible of decompoſition and of recompolition, at 
leaſt to a certain degree; and the experiments of this 
kind made by chemiſts, and chiefly by the modern 
chemiſts, have thrown much light on this important 
ſubject. 

We may obſerve, that even if we had not been able 


(a) See NicxETL. Mr Juſti pretends that he has diſcovered a new metallic ſubſtance contained in yellow mica. 
This, he ſays, was of a blackiſh grey colour; but when mixed with gold heightened the luſtre, without deſtroying 
the malleability of that metal, though itſelf is brittle. - 


to decompoſe any metallic ſabſtanee, we might ſtill, by 
refleQing on the eſſential properties of metals, diſcover 
ſufficiently well the nature of their principles. 

The ſolidity, the conſiſtence, and eſpecially the gra- 
vity, which they poſſeſs in a degree ſo ſuperior to all 
other bodies, would not have allowed us to doubt that 
the earthy element, of which theſe are the characteri- 
ſtical properties, enters largely into their compoſition, 
and makes their baſis. 

The facility with which they combine with almoſt 
all inflammable matters, and with all thoſe which have 
great affinity with phlogiſton, ſuch as acids; joined to 
their incapacity of being allayed with meagre matters 
that are purely earthy or purely watery, which have 
no diſpoſition to unite with phlogiſton; would alſo 
have furniſhed very ſtrong motives to believe, that the 
inflammable principle enters largely intq, the compoſi. 
tion of metals. | . 

We muſt acknowledge, however, that theſe conſi- 
derations would only have furniſhed concerning the 
exiſtence of the inflammable principle in metals, but a 
ſimple probability, very far from the complete proof 
we now have: but the combuſtibility of all wel ca- 
pable of decompoſition by this method, and of the ſub- 
ſequent reduction, with all their properties, by the re- 


junction of the inflammable principle, furniſhes the 


cleareſt and the moſt ſatisfactory demonſtration that 
we have in chemiſtry, We ſhall now mention what is 
known upon this ſubject, and the conſequences neceſ- 
ſarily reſulting.. | 

The deſtructible metals preſent exactly the ſame 
phenomena as all other bodies containing the inflam- 
mable principle do, in the ſtate of combuſtion. When 
expoſed to fire, without acceſs of air, that is, in cloſe 
vellels, they become red-hot, melt, or ſublime, accord- 4 
ing to their nature: but they receive no alteration in 
their compoſition from fire applied in this manner, and 
they are afterwards found to be exactly in the ſame 
{tate as before. In this reſpeR, they reſemble perfealy - 
all bodies which contain no other inflammable matter 
than pure phlogiſton. 

But when imperfe& metals are expoſed to fire, with 
acceſs of air, as, for inſtance, under a muffle in a fur- 
nace which is made very hot, then they burn more or 
leſs ſenſibly, as their inflammable prindiple is more or 
leſs abundant, or more or leſs combined. Some of them, 
as iron and zinc, burn with a very lively and brilliant 
flame; but this flame is of the ſame nature as that of 
charcoal, of ſulphur, of all bodies, the combuſtible 
principle of which is pure phlogiſton, and is not in an 
oily ſtate, that is, furniſhes no ſoot capable of black- 
ening. | 

Alfo the imperfect metals detonate with nitre, when 
all the circumſtances which that detonation requires are 
united *, Their phlogiſton is conſumed by this me- * See Di 
thod much more quickly and completely than by or- ai. 
dinary calcination or combuſtion. Their flame is alſo 
much more lively and brilliant; and ſome of them, as 
iron and zinc, are uſed in compoſitions for fireworks, 
from their very vivid and beautiful flame. 

Nitre is alkaliſed by theſe metallic detonations ex- 
aQly in the ſame manner as in its detonation by coals. 


Laſtly, 


Wi 
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——— the vitriolic and nitrous acids, are deprived alſo by 


and completely calcinable. 


much more completely. 
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M ET A L 
Laſtly, imperfe& metals being treated with acids 
ave an affinity with phlogiſton, that is, with 


theſe acids of a more or leſs conſiderable part of their 
inflammable principle: they give a ſulphureous quality 
to vitriolic acid, and are even capable of furniſhing ſul- 
hur with that acid. e 5 
Although the experiments now mentioned were the 
only — of the exiſtence of an inflammable principle 
in metallic ſubſtances, theſe would be ſufficient to eſta- 
bliſh it inconteſtably. But we ſhall fee, when we con- 
tinue to examine the phenomena attending the decom- 
poſition of metals, that thoſe are not the only proofs. 
If the inflammable matter which ſhews itſelf ſo evi- 
dently in the burning of metals, is really one of their 
conftituent parts, their eſſential properties mult be al- 
tered in proportion to the quantity of it taken from 
them : and this evidently happens upon trial ; for the 
reſiduum of metallic matters, after calcination, departs 
from the metallic character, and approaches to the na- 
ture of mere earth. The opacity, brilliancy, ductility, 
gravity, fuſibility, volatility, in a word, all the pro- 
perties by which metallic ſubſtances differ from ſimple 
earths, diminiſh or entirely diſappear, by taking from 
them their inflammable principle ; ſo that when their 
calcination hae been carried as far as is poſſible, they 
reſemble mere earths, and have no longer any thing in 
common with metals. Theſe carths can no longer be 
combined with acids or with metals, but are capable of 
uniting with pure earths. They are then called calxes 
or metallic earths. See CHEMISTRY, no 44, 45. 
We muſt obſerve concerning the decompoſition of 


metals, 1. That when only a ſmall quantity of inflam-. 


mable principle is taken from metals, a ſmall quantity 
only ok calx is formed, and the remaining part conti- 
nues in the metallic ſtate: hence, as the portion of cal- 
cined metal can no longer remain united with the un- 


deſtroyed metal, it ſeparates in form of ſcales from the 


\ ſurface of the metal when the calcination has been 
performed without fuſion, as 28 happens to iron 
and to copper; or theſe ſcales float upon the ſurface 
of the melted matter when the caleination is performed 
during fuſion, becauſe the calx is ſpecifically lighter 
than the metal; as happens to the very fuſible metals, 
as tin, lead, and moſt of the ſemimetals. : 

2. The imperſect metals are not all equally*eafily 

In general, as much of 

their phlogiſton may be eaſily taken from them, as is 

ſufficient to deprive them of their metallic properties; 
but the remaining portion of their pblogiffon cannot 
be ſo eaſily driven from them. Some of them, as cop- 
per, reſiſt the firſt caleination more than the reſt; and 
others, as lead and biſmuth, may be very eaſily calci- 
ned, but only to a certain degree, and retain always 
obſtinately the laſt portions of their inflammable prin- 
ciple; laſtly, others, as tin and regulus of antimony, 
may not only be eaſily and quickly calcined, but alſo 

All the other metals partake 
more or leſs of theſe properties relating to their calci- 
nation, In general, if we except the labours of alche- 
miſts, which are not much to be depended upon, we 

have not yet made all the proper efforts to arrive at a 
perfect calcination of the ſeveral metallic ſubſtances ; 
which, however, is abſolutely neceſſary, before we can 
arrive at a complete knowledge of the nature of their 
earths, as we ſhall afterwards ſee. 

Vor. VII. I 
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When metallic earths have loſt but little of their Of Metal- 


phlogiſton, and are expoſed to ſtrong fire, they melt, 
and are reduced to compact maſſes, ſtill heavy and 
opake, although much leſs fo than the metals, and al- 
ways brittle and abſolutely unmalleable. If the calci- 
nation has been more perfect, the metallic earths are 
ſtiſſ fufible by fire, but leſs eaſily, and convertible into 


brittle and tranſparent maſſes poſſeſſed of all the pro- 


perties of glaſs, and are accordingly called metallic 
glaſſes. Theſe glaſſes do not poſſels any of the pro- 
perties of their metals, excepting that they are ſpeci- 
fically heavier than other glaſſes, that they are capable 
of being attacked by acids, and that the glaſſes of the 
ſemimetals are ſomewhat leſs fixed than unmetallic 
2 Laſtly, when the calcinaton of metals has 

en carried to its greateſt height, their earths are ab- 
folutely fixed, and unfuſible in the fire of our furnaces, 


and any no longer the ſolubility in acids by which 


metals are characteriſed. 

Theſe are the principal changes which metals ſuffer 
by loſing their phlogiſton. 
into ſubſtanees which have no properties but thoſe of 


earth. This is a certain proof that the inflammable 
principle is one of their conftituent parts. But we have 


alſo other proofs of this important truth. The reduc- 
tion of metallic calxes into metal, by the addition of 
phlogiſton alone, completes the cake 

{trations in all the ſciences. This reduction is effected 
in the following manner. 

If the earth of a metal be mixed with any inflam- 
mable matter, which either is or can be changed into 
the ſtate of coal, together with ſome ſalt capable of 
facilitating fuſion, but which, from its quantity or qua- 
lity, is incapable of receiving the inflammable principle; 
and if the whole be put into a crucible, and the fuſion 
3 by a fire gradually raiſed; then an efferve- 

nce will happen, accompanied with a hiſſing noiſe, 
which continues a certain time, during which the fire 
is not to be increaſed; afterwards, when the whole has 
been well fuſed, and the crucible taken from the fire 
and cooled, we ſhall find at the bottom, upon break- 
ing it, the metal, the earth of which was employed for 
the operation, poſſeſſed of all the properties which it 
had before calcination and reduction. See Repuc- 
TION, = 
WMWe cannot doubt that this wonderful transformation 
of an earthy ſubſtance into a metal, is folely cauſed by 
the phlogiſton paſſing from the 'inflammable matter to 
the metallic earth: for, firſt, in whatever manner and 


with whatever ſubſtance metallic earths be treated, 


they cannot be ever reduced into metals without a con- 
currence of ſome ſubſtance containing phlogiſton. 
2dly; The nature of the ſubſtance which is to furniſ 
phlogiſton is quite indifferent, becauſe this principle is 
the ſame in all bodies containing it. 3dly, If, after 
the operation, the ſubſtance furniſhing the phlogiſton 
be examined, we ſhall find that it has loſt as much of 
that principle as the metallic carth has received. 

The facts related concerning the decompoſition and 
the recompoſition of metals prove inconteſtably, that 
they are all compoſed of earth and phfogiſton. But 
we do not yet certainly know whether theft two be 
the only principles of metals. - We might affirm this, 
if we could produce metals by combining phlogiſton 


with ſome matter which is certainly known to be ſimple 


27 8 earth, 


and the whole 
forms one of the cleareſt and moſt ſatisfactory demon- 


lizstion. 
— —kää 


They are thus changed 
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tion, and from the more or leſs intimate connection of Of Met, 
tha\inflammable principle with the earthy principle; ization, 
ſuppoſing that this latter ſhould be eſſentially the | ex ng 


Ot Metal- earth. But this hitherto has not been accompliſhed; 
lization. for if we try to treat any earth, which has never been 
metallic, with inflammable matters, we ſhall perceive 
that the ſimple earths are not.combinable with phlogi- 
ton ſo as to form metals. We ſhall even perceive that 

— the metallic earths reſiſt this combination, and are in- 
capable of reduction into metal, when they have been 
ſo much calcined as very nearly to approximate the na · 
ture of fmple earths. : 

Theſe conſiderations, added to this, that we cannot 
eaſily conceive how, from only two certain principles, 
ſo many very different compounds as the ſeveral me- 
tallic ſubſtances are, ſhould reſult, are capable of indu- 
cing a belief that ſome other principle is added to theſe 
two already mentioned in the compoſition of metals. 

Many great ehemiſts, and particularly Becher and 
Stahl, ſeem to be convinced of this opinion; and chiefly 
from the experiments concerning the mercurification of 


metals, they believe that this third principle exiſts co-- 


piouſly in mercury; that it is of a mercurial nature; 
that it alſo exiſts in marine acid, to which it gives its 
ſpecific charaQer ; that by extraQting this mercurial 
principle from marine acid, or any other body contain- 
ing it copiouſly, and by combining it with ſimple earths, 
theſe may acquire a metallic character, and be render - 
ed capable of receiving phlogiſton, and of being com- 
pletely metalliſed. | | 
Theſe chemiſts admit alſo, and with probability, a 
different proportion of metallic principles in the ſeveral 
metals; and believe, that particularly the principle 


which they call mercurial earth, exiſts more copiouſly 


and ſenſibly in certain metals than in others. The molt 
mercurial metals, according to them, are mercury, ſil- 
ver, lead, and arſenic. Moſt chemiſts diſtinguiſh from 
the other metals, ſilver, mercury, and lead; which they 
call white metals, lunar metals, or mercurial metals. 

All theſe confiderations oy united, and others too 
many to be mentioned, give ſome probability to the 

exiſtence of the mercurial principle in metals. We muſt 
however acknowledge, that the exiſtence of this prin- 
ciple is only merely probable; and, as Stahl obſerves, 
is not nearly ſo well demonſtrated as that of the inflam- 
mable principle: we may even add, that we have ſtrong 
motives to doubt of its exiſtence. | : 

To produce metals artificially has juſtly been reckon- 
ed one of the moſt difficult problems in chemiſtry. The 

* reflections we ſhall add upon this ſubject will be ſuffi- 
cient demonſtration to every ſenſible perſon, that great 
knowledge is requiſite in that ſcience, to attempt with 
any hopes of ſucceſs the produQtion even of the moſt 
imperfect ſemimetal. Even if we were certain that it 
depends only on the intimate combination of the in- 
flammable principle with a matter ſimply earthy, we 
ſhould labour by chance, and without any reaſonable 
expectation of ſucceſs, if we were to attempt that com- 
bination without having more knowledge than we now 
poſſeſs, concerning the true nature of the earthy prin- 
ciple which enters into the compoſition of metals; for 
we muſt acknowledge that chemiſtry has made but 
little progreſs in this matter, 

Metallic ſubſtances, although they reſemble each 
other by the general properties mentioned in the he- 
ginning of this article, differ nevertheleſs from each 
other very evidently by the properties peculiar to each. 
Do theſe differences proceed from the different propor- 


in all metals? or ought they to be attributed to the 
difference of earths, which in that caſe would be di- 
ſtin& and peculiar to each meta]? or, laſtly, do metals 
differ from each other, both by the nature of their 
earths, and by the proportion and intimacy of connec- 
tion of their principles ? All theſe things are entirely 
unknown; and we may eaſily perceive, that till they 
are known, we cannot diſcover what method to purſue 
in our attempts to accompliſh the combinations we are 
now treating of. | | 7 

The moſt eſſential point then 1s, to arrive at a know- 
ledge of the true nature of the earths which are in 
metals; and the only method of arriving at this know- 
ledge is, to reduce them to their greateſt ſimplicity by 
a perfect calcination. But this cannot be accompliſh. 
ed but by long and difficult operations. We. have ſeen 


above, that all metals are not calcinable with equal 


eaſe ; that the perfect metals have not been hitherto 
calcined truly by any proceſs; and-that in general, the 
laſt portions of phlogiſton adhere very ſtrongly to cal- 
cinable metals. | | 

Some metals, however, as tin and regulus of anti- 
mony, may be eaſily calcined ſo as to be rendered irre- 
ducible. By carrying the calcination ſtill further by 
the methods known in chemiſtry, we might obtain their - 
earths ſo pure, that all their eſſential properties may 
be diſcovered, by which they might be eaſily compa- 
red together, This compariſon would decide whether 
their nature be eſſentially different or not. \ 
If they were found to be compoſed of earths eſſen- 
tially the ſame, we might next proceed to compare me- 
tallic with unmetallic earths. If the former were found 
ſimilar to ſome of the latter kind, we ſhould be then 
aſſured that the earth of metals is not peculiar to them, 
and that ordinary unmetallic earths are ſuſceptible of 
metalliſation. 

The greater the number of metals operated upon, 
the more general and certain the conſequences reſult- 
ing from theſe would be: ſo that, for inſtance, if the 
operation were extended to all calcinable metals; and 
if the reſult of each of theſe operations were, that the 
calxes, when perfectly dephlogiſticated, do not differ 
from each other, and are ſimilar to earths already 
known ; we might conclude from analogy, and we 
ſhould be almoſt certain, that the earths of the perfe& 


. 


Wuetals are alſo of the ſame nature. 


They who know the extent and difficulties of che- 
mica] operations, will eafily perceive that this would 
be one of the moſt conſiderable. Nevertheleſs, after 
having determined this eſſential point, we ſhould only 
have done half our work. For a knowledge of the 
nature of the earth of metals, and where it is to be 
found, would not be ſufficient ; we muſt further en- 
deavour to find a method of combining with this earth 
a ſufficient quantity of phlogiſton, and in a' manner 
ſufficiently intimate, that a metal might be formed by 
ſuch a combination; But this ſecond difficulty is per- 
haps greater than the former. a 

We muſt obſerve here, that ſome famous chemical 
proceſſes have been conſidered by many as metalliſa- 
tions, but which are really not ſo. Such is Becher's 
famous experiment of the minera arenaria . 


gect. I. 


of Metal- by v 
nation. to ex 2 
— the proceſs of Becher and of Geoffroy, to obtain iron 


-hich that chemiſt propoſed to the States General 
tract gold from any kind of ſand. Such allo is 


all clays by treating them with linſeed oil in cloſe 
— 10 theke, and — other ſuch proceſſes, we 
do only obtain metal that was already formed. Every 
earth and ſand, as the intelligent and judicious Cra- 
mer obſerves, contain ſome particles of gold. Clays 
do not commonly contain iron ready formed; but all 
of them contain a ferruginous earth, naturally dif- 
poſed to metalliſation. See Crax. Accordingly we 
muſt conclude, that, by Mr Geoffroy's experiment; 
iron is only reduced or revived, but is not produced. 
The great difficulties which occur in attempting to 
ive a metallic quality to ſimple earths have induced 
a belief, that the nature of metals ready formed 
might be more eaſily changed, and the leſs perfect 
brought to a more perfect ſtate, To effect this, 
which is one of the principal objects of alchemy, and 
is called tranſmutation, numberleſs trials have been 
made, As we have not any certain knowledge of 
what occaſions the ſpecific differences of metallic ſub- 
ſtances, we cannot decide whether tranſmutation be 
poſſible or not. In fact, if each metallic ſubſtance 
have its peculiar earth, eſſentially different from the 
earths of the others, and conſequently if the differences 
of metals proceed from the differences of their earths; 
then, as we cannot, change the eſſential properties of 
any ſimple ſubſtance, tranſmutation of metals muſt be 
impoſſible. But if the earths and other principles of 
metals be eſſentially the ſame, if they be combined in 
different proportions only, and more or leſs ſtrialy 
united, and if this be the only cauſe of the ſpecific 
difference of metals, we then ſee no impoſhbility in 
their tranſmutation. 


Whatever be the cauſe of the differences of metals, 


their tranſmutation ſeems to be no leſs difficult than 
the production of a new metallic ſubſtance ; and per- 
haps it is even more difficult. Alchemiſts believe that 
tranſmutation is poſſible, and they even affirm that 
they have effected it. They begin by ſuppoſing that 
all metals are compoſed of the ſame principles; and 
that the imperfe& metals do not differ from gold and 
ſilver, but becauſe their principles are not ſo well 


combined, or becauſe they contain heterogeneous mat 


ters. We have then only theſe two faults to remedy, 
which, as they ſay, may be done by a proper coction, 
and by ſeparating the pure from the impure. As we 
have but very vague and ſuperficial notions concerning 
the cauſes of the differences of metals, we confeſs that 
we cannot make any reaſonable conjeQure upon this 
matter; and we ſhall only adviſe thoſe who would 
proceed upon good principles, to determine previouſly, 
if metals he ve each · a peculiar earth, or only one com- 
mon to them all. In the ſecond place, if it ſhould be 
demonſtrated that the earthy principle is the ſame in 
all metals, aud if that be demonſtrated as clearly as 
the identity of the inflammable principle in — is 
8 they muſt then determine whether theſe two 
be the only principles in metals, whether the mercu- 

rial principle exiſts, and whether it be eſſential to all 
metals or to ſome only, and what 1s the proportion 
of theſe two or three principles in the ſeveral metallic 
ſubſtances. When we ſhall clearly underſtand theſe 
principal objects, we may then be able to determine 
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concerning the poſſibility of tranſmutation ; and if the * Metal- 
ation. 


poffibility ſhould be affirmed, we ſhall then begin to 
diſcover the road which we onght to purſue. 

We have no reaſon to believe that any other prin- 
ciple enters into the compoſition of metals than thoſe 
above-mentioned: no veſtige is perceptible of eit her air 
or water. Some chemiſts have nevertheleſs advanced 
that they contain a ſaline principle. If that were true, 
they would alſo contain a watery principle. But 
all the experiments adduced to prove this opinion 
are either falſe, or only ſhow the preſence of ſome 
ſaline particles extraneous to the metals, or contained 
unknown to the chemiſts in the ſubſtances employed 
in the experiments. For metals perfectly pure, ſub- 
jected to all trials with ſubſtances which do not con- 
tain and which cannot produce any thing ſaline, do 
not diſcover any ſaline property. We muſt however 
except arſenic, and even its regulus, theſe being ſin- 
gular ſubſtances, in which the ſaline are as ſenſible as 
the metallic properties.. | 

Arſenic ſeems to be one of thoſe intermediate ſub- 


ſtances which nature has placed in almoſt all its pro- 


ductions betwixt two different kinds, and which par- 
take of the properties of each kind. Arſenic thus placed 
betwixt metallic and ſaline ſubſtances has properties 
common to both theſe kinds of ſubſtances, without be- 
ing either entirely a metal or ſalt. See Arstnic. 

As water ſeems to at to a certain degree upon iron, 
even without the concurrence of air, as the operation 
of martial ethiops ſhews, we might thence ſuſpe& 
ſomething ſaline in that metal. evertheleſs, what 
happensin that operation has not been ſo well explained, 
that any certain conſequences can be deduced. 1. The 
water, employed ought to be perfectly pure; that 
is, diſtilled rain- water. 2. The iron employed ought 
alſo to be perfectly pure, and ſuch is very difficultly 
to be procured. 3. The operation ought to be per- 
formed in a bottle accurately cloſed, that we may be 
aſſured that the air contributes nothing to the action 
upon the iron. 4, After the water remained a 
long time, ſuppoſe a year, upon the iron, the water 
ought to be carefully filtrated and examined, to aſ- 


certain whether it really has diſſolved any part of the 


metal. | 
In the mean time, we may conclude that metals do 


not ſeem to contain any ſaline principle. And when 


we confider well their general properties, they ſeem 
to be nothing elſe than earths combined more or leſs 
intimately with a large quantity of phlogiſton. Al- 
though we can demonſtrate that their inflammable 
principle is not in an oily ſtate, and that it is pure 
phlogiſton, they have nevertheleſs an oily appearance, 
in this circumſtance, that they adhere no more than 
oils to earthy and aqueous ſubſtances, and that they 
always aſſume a globular figure when ſupported by 
theſe ſubſtances entirely free from phlogiſton. 

This reſemblance is ſo fenfible, that chemiſts, be- 
fore they knew the nature of phlogiſton, believed that 
metals contained an oily and fat matter; and even 
now many perſons, who talk of chemiſtry without 
underſtanding it, ſpeak of the oi or fat of metals ; 
expreſſions, which do not ſound well to genuine che- 
miſts. The cauſe of this quality of metals is the 
quantity of phlogiſton which they contain. Sulphur, 


phoſphorus, oils, and even fats, have this appearance 
DES merely 
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Of Metal- merely from the inflammable principle which enters 


liaatiou. into their compoſition: for this property is communi- 


cated by that principle to every compound which 
contains a certain quantity of it, See Purocis rox. 
When the phlogiſton combines copiouſly and in- 
timately with ——_— matters ſo as to form metals, 
it probably ſo diſpoſes them, that the primitive inte- 
grant parts of the new compound, that is, of the 
metal, approximate and touch each other much more 
than the integrant parts of ſimple earths can. This 
is proved by the great denſity or ſpecific gravity, and 
other general properties, of metals. ; 
In fact, as we cannot conceive that a body ſhould 
be tranſparent, unleſs it have pores and interſtices 
through which rays of light can paſs; therefore the 
more denſe a body is, that is, the fewer ſuch inter- 
ftices it has, the leſs tranſparent it will be ; fo that the 
denſeſt bodies ought to be the moſt opake, as in metals. 
The diſpoſition of the pores of bodies contributes alſo 
much to their greater or leſs tranſparency ; and bodies, 
the pores of which are continued and ſtraight, are 
more tranſparent than thoſe whoſe pores are inter- 
rupted, tranſverſe, or oblique; ſo that a body may 
be much more tranſparent than another which is leſs 
denſe, as we ſee that glaſs is more tranſparent than 
charcoal. But when other circumſtances are equal, 
the denſeſt bodies are the molt opake. Therefore the 
opacity of bodies is proportionable to their denſũty, 
and to the deviation. of their pores from right and pa- 
rallel lines. | | | 
From the great opacity of metals, they probably 
poſſeſs both theſe qualities in an eminent degree. We 
have ſeen, at the beginning of this article, that the 
luſtre of metals, and their property of refleQiag light 
much better than any other ſubſtance, are neceſſary 
conſequences of their opacity. This is alſo ſelf- 
evident, becauſe the fewer rays any body can tranſ- 
mit, the more it muſt reflect. | | 
Laſtly, the ductility of metals proceeds alſo from 
. their denſity, and from the diſpoſition of their pores. 
Phlogiſton alſo appears to communicate ductility to maſt 
of the bodies containing it; as we fee in ſulphur, and 
in unctuous bodies, as reſins, wax, Kc. all which are 
more or leſs ductile, at leaſt when heated to a certain 
degree. Laftly, the ſoftneſs, fuſibility, and volatility, 
of which all metals partake more or leſs, and which 
. many of them poſſeſs in a ſuperior degree, being pro- 
perties entirely contrary to thoſe of the earthy prin- 
ciple, probably proceed from the inflammable prin- 
ciple. In general, if we reflect on the eſſential pro- 
perties of the earthy and inflammable principles, we 
ſhall eaſily perceive that theſe properties, being com- 
bined and modified by each other, ought to produce 
the properties of metals. 


The order in which metals compared with each 


other poſſeſs moſt eminently their principal proper- 
tics, is the ſame as that in which they are here enu- 
merated, according to Mr Macquer, beginning al- 
ways with that metal in which the property i moſt 
conſiderable. | 4 
I. Specific gravity or denſity. Gold, platina, mercury, 
lead, ſilver, copper, iron, and tin. 
2. Opacity, We cannot well compare metals with 
each other in this reſpect, becauſe it is ſo confiderable 
in all, that it ſcems complete. If, however, they 


e „ 


differ in this reſpect, the ſame order will ſerve for opa. Of Mey, 
city as for denſity, . lization, 

3. Metallic luſtre or brilliancy. The (ame obſerra - 
tion which was made 8 the laſt - mentioned | 
property is applicable to thig-alſo. We muſt how. 
ever obſerve, that as by poliſh bodies are rendered 
brighter, and that as whiteneſs contributes much to 
the reflexion of light, the whiteſt and hardeſt metals 
therefore reflect beſt. Hence, according to Mr Mac. 
quer, platina ought to be placed firſt; and then iron, 
or rather ſteel, ſilver, gold, copper, tin, lead. 

_ Hardneſs of metals may contribute much to the du- 
ration of their poliſh ; but certainly ſoft metals, if their 
texture be equally compact, are no leſs capable of re- 
ceiving a pohſh than hard metals. Some hard meta]. 
lic allays have been found to be leſs liable to tarniſh 
than ſofter compounds, and have for this reaſon alſo 
bren chiefly uſed for ſpeculums. The property of re- 
flecting light ſeems chiefly to depend on the cloſeneſs 
of the particles, or on the denſity, on the ſmoothneſs 
of the ſurface, and on the colour being moſt fimilar to 
the colour of the light to be refleted. The white me- 
tals, Glver, mercury, tin, refle& light more abundant- 
ly than others. Gold, being the denſe metal, and 
perhaps becauſe the colour of ſolar light has a ſlightly. 

llowiſh tinge, does alſo reflect light very copwuſly. 
— ſpeculums made of leaf. gold have been found 
to be very effectual. Iron or ſteel reflects much leſs 
light than any of the above - mentioned metals, altho? 

r Macquer has conſidered it as capable of a greater 
re flective power. Platina is generally in ſo ſmall grains, 
that its reflective power cannot eaſily be determined. 
The preciſe degrees of that power which ought to be 
aſſigned to fr of the above-mentioned metals, can- 
not without accurate experiments be aſcertained. Per- 
haps, however, their refle&ive powers will be found to 
be more nearly in the following order, than in that 
abovementioned from Mr Macquer. Silver, quickſfil- 
ver, tin, gold, copper, iron, lead, — | 

4. Duttility. Gold, ſilver, copper, iron, tin, lead. 
The ductility of mercury and that of platina are not 
yet determined. 

5. Hardneſs, Iron, platina, copper, ſilver, gold, 
tin, and lead. „ 

6. Tenacity. By tenacity we underſtand the force 
with which the integrant parts of metals reſiſt their 
ſeparation. This force appears to be in a compound 
ratio of their ductility and Fardneſs. The compara- 
tive tenacity of metals is meaſured by the weight 
which wires of the ſame diameter, made of the ſeveral 
metals, can ſuſtain without breaking. Gold is the 
moſt tenacious, then iron, copper, ſilver, tin, lead. 
The tenacity of mercury is unknown: that of pla- 
tina is not yet determined, but is probably conſider- 
able. | | | 

7. Fufibility. Mercury, tin, lead, filver, gold, 
copper, iron, and laſtly platina, which cannot be fu- 
ſed by the greateſt fire of our furnaces, but only by 
the ſolar focus, as Meſſrs Macquer and Beaume have 
determined. 5 


SECT. II. Of Mines and Ores in general. 


Tus ſubſtances found naturally combined with me- 
tals, in the earth, are, particularly, fulphur and ar- 
ſenic, ſometimes ſeparately, but generally W 1 

| | e- 
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ſubſtances. 


e 


gf Ores. Metals combined with theſe - ſubſtances are called e- 


tals mineraliſed by ſulphur, or by arſenic, or by ſulphur 
and arſenic 3 and theſe matters are called mineral/ing 

Beſides the ſulphur and arſenic with which me- 
tals are ſtrictly combined in the -mineral ſtate, they 
are alſo pretty-intim{tely combined with earthy ſub- 
ances, of different natures, and more or leſs di- 

ided. F 

T Theſe different matters united together form maſſes 
which are compact, heavy, brittle, and frequently poſ- 


feſſed of much metallic luſtre. Theſe ſubſtances are 


properly called ores, or the matter of mines. 
I heſe ores are found in earths and ftones of different 
kinds, as ſands, flints, cryſtals, ſlates, indurated clays, 
according to the round in which they are contained. 
But two kinds of ſtones in particular ſeem to accom- 
pany ores z and have therefore been conſidered by ſe- 
veral mineralogiſts as matrixes, in which metals are 
formed. One of theſe ſtones is a kind of cryſtal, ge- 
nerally white, milky, and ſemi-opake, ftriking fire 
with ſteel, and of the claſs of vitrifable earths. It is 
called QUARTZ. | ' 
The other ſtone is leſs hard, which does not ſtrike 
fire with tee], and is ſometimes milky like quartz; 
ſometimes tranſparent and diverſely coloured, conſiſt- 
ing of rhomboidal cryſtals, which are compoſed of 
plates and faces, This ſtone becomes more ſoft and 
friable by being expoſed to fire. It is called par. 
Spar is more hike to gypſeous ſtones than to an 
other, but it differs from gypſeous ftones in ral. 
ſeſſing a much greater denſity. Some ſpars are ſo 
heavy, that they exceed in this reſpe& all other 
ſtones, See SPAR. | 


_ Theſe earthy and-ſtony ſubſtances form the matrix 


of the ore. 

Ores are natural compounds, eontaining metals al- 
layed with different ſubſtances. 

Excepting gold, and a very ſmall quantity of each 
of the other metals found in ſome places ſo pure as to 
poſſeſs all their characteriſtie properties, nature exhi- 
bits to us metals and ſemimetals differently allayed not 
only with each other, but alſo with ſeveral heteroge- 


_ neous ſubſtances, which ſo alter and diſguiſe their qua- 


lities, that in this ſtate they cannot ſerve for any of the 
purpoſes for which they are proper when they are ſuf- 
ficiently pure. 5 

Ores conſiſt, 1. Of metallic ſubſtances calcined; or, 
2. Of theſe ſubſtances combined with other matters, 
with which they are ſaid to be mineraliſed. 

Calcined metallic ſubſtances, or calciform ores, are 
metallic ſubſtances deprived of phlogiſton, and in the 


. 


ſtate of a calx or metallic earth. Such are all ferru- 


Cinous ochres, which are calxes of iron. 

Mineralifed ores, are, 1. Simple, containing only 
one metallic ſubſtance :- or, 2. Compound, containing 
two or more metallic ſubftances. 

Of the ſimple, and alſo of the compound ores, four 


- kinds may be diſtinguiſhed. 


I. Ores conſiſting of metallic ſubſtances mineraliſed 
by ſulphur. Such is the lead - ore called galena, com- 
poſed of lead and ſulphur. FL 

2. Ores conſiſting of metallic ſubſtances mineraliſed 
by arſenic. Such is the white pyritis, containing iron 
and arſenic. 8 
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containing ſilver, arſenic, and ſulphur. ; 

4. Ores conlifting of metallic ſubſtances mineraliſed 
by ſaline matters. Such are the native vitriolr, Such 
alſo is probably the corneous. ſilver- ore, which, aceord- 
ing to Mr Cronſtedt's opinion, is a luna cornea, or ſil- 
ver combined with marine acid. Of this kind of ores, 
or native metallic falts, is perhaps the ſedative ſalt of 
borax, which from Mr Cadet's experiments, publiſhed 
in the Memoirs of the Royal Academy for the year 
1766, is conjectured to be copper combined with ma- 
rine acid, and which has been faid to be found native. 
To this claſs alſo may be referred the luer mineraliſed 
by an alkaline ſubſtance, which Mr Von Juſti preteads 
to have diſcovered. | 

Henckel, and after him Cramer, and the author of 
the Dictionary of Chemiftry, pretend, that in minera- 
liſed ores, beſides the above-mentioned metallic and 
mineralifing ſubſtances, are alſo contained a metallic 
and an unmetallic earth. But Wallerivs affirms, that 
the exiſtence of ſuch earths cannot be ſhewn, and that 
fulphur is incapable of diſſolving unmetallic earths, and 
even the calxes of all metallic ſubſtances, excepting 
thoſe of lead, biſmuth, and nickel. 

Having thus defined and diſtinguiſhed the ſeveral 
general claſſes of ores, we proceed to ſhew haw they 
are lodged, and where they are found. | 

Metals and metalliferous ores are found in various. 
places. | 2 . 

I. They are found under water; in beds of rivers, 
lakes, and ſeas, and chiefly at the flexures of theſe : ſuch 
are the auriferous and ferruginous ſands, grains of native 


gold, ochres, and fragments of ores waſhed from mines. 


II. They are found difelved in water: ſoch are the 
vitriolic waters containing iron, copper, or zinc. 

III. They are found «por the N of the earth. 
Such are many ochres ; metalliferous ſtones, ſands, 
and clays; and lumps of ores. Mr Gmelin ſays, that 
in the northern parts of Afia ores are almoſt always 
found. upon or near the ſurface of the ground. 

IV. They are found under the ſurface of the earth. 
When the quantity of theſe collected in one place is 
conſiderable, it is called a ine. = 
| Sabterranean metals and ores are differently diſpo- 
ſed in different places. | 

1. Some are ifixed in flones and earths, formed ne- 
dules or ſpots. diverſely coloured. 

2. Some are equably and uniformly diffuſed through 
the ſubſtance of earths and ſtones, to which they give co- 


lour, denſity, and other properties. Such are the 


reateſt part of thoſe earths, ſtones, ſands, clays, cry - 
Kals, flints, gems, and fluors,. which are coloured. 
3. Some form ſtrata in mountains. Such are the 


ſlates containing pyrites, copper-ore, lead · ore, ſilver - 


ore, or blend. Theſe lie in the ſame direction as the 
ſtrata of ſtones betwixt which they are placed; but 
they differ from the ordinary ſtrata in this circum- 
ſtance, that the thickneſs of different parts of the ſame 
metalliferous ſtratum is often very various; whereas the: 
thickneſs of the ſtony ſtrata is known to be generally 
very uniform. 

4. Fragments of ores are frequently found accu- 
mulated in certain ſubterranean cavities, in fiſſures of 
mountains, or interpoſed betwixt the ſtrata of ug 
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by ſulphur and by arſenic, Such is the red filver-ore, Vt 
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Of Mines. earth. "Theſe are looſe, unconnected, frequently in- for the disjoined vein. 
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volved in clay, and not acereted to the contiguous The contents of veint are metals and metalliferous 
pe | rocks or ſtrata immediately, nor by intervention of minerals; as, the ſeveral kinds of ores, pyrites, blends, 
ſpar or of quartz, as the ores found in veins are. guhrs, vitriols; the ſeveral kinds of fluors, ſpars, 
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Tin and iron mines are frequently of the kind here de- 
ſcribed. 

5. Large entire maſſes of ores are ſometimes found 
in the ſtony ſtrata of mountains. Theſe are improperly 
called cumulated veins, becauſe their length, relatively 
to their breadth and depth, is not conſiderable. 

6. Some inſtances are mentioned of entire mountains 
conſiſting of ore. Such is the mountain Taberg in 
Smoland ; and ſuch are the mountains of Kerunavara 
and Luoſavara in Lapland, the former of which is 
1400 perches long and 100 perches broad. Theſe 
mountains conſiſt of iron- ore. 

9. Laſtly, and chiefly, metals and ores are found in 
oblong tracts, forming maſſes called veins, which lie 
in the ſtony ſtrata compoſing mountains. 

The direction of veins greatly varies ; ſome being 
ſtraight, and others curved. Their pm alſo re- 
ſpecting the horizon is very various; ſome being per- 

ndicular, ſome horizontal, and the reſt being of the 
intermediate degrees of declivity. | 

The dimenſions, the quality, and the quantity of 
contents, and many other circumſtances of veins, are 
alſo very various. Miners diſtinguiſh the ſeveral kinds 
of veins by names expreſſive of their differences. Thus 
veins are ſaid to be deep; perpendicular; horizontal, 


or hanging, or dilated; rich; poor; morning, noan, 


evening, and night veins, by which their direction to- 


wards that point of the compaſs where the ſun is 
at any of theſe diviſions of the natural day, is ſig- 
nified. . 

The ſtratum of earth or ſtone lying above a vein is 
called its r and the ſtratum under the vein is call- 
ed its floor. 

Same parts — conſiderably thicker than 


others. Small veins frequently branch out from large 


veins, and ſometimes thele branches return into the 
trunk from which they iſſued. Theſe veins from which 
wany ſmaller veins depart, have been obſerved to be 
generally rich. | 

Veins are terminated variouſly : 1. By a gradual di- 
minution, as if they had been compreſſed, while yet 
ſoft, by ſuperincumbent weight; or by ſplitting and 
dividing into ſeveral ſmaller veins. Or, 2. They are 
terminated abruptly, together with their proper ſtrata 
in which they lie. This abrupt termination of veins 
and ſtrata is occaſioned by their being croſſed by new 
ſtrata running tranſverſely to the direction of the for- 
mer; or by perpendicular fiſſures through the ſtrata; 
which fiſſures are frequently filled with alluvial mat- 
ters, or with water, or are empty. Theſe perpendi- 
cular fiſſures ſeem to have been occaſioned by ſome 
rupture or derangement of the ſtratum through which 
the vein paſſes, by which one part of it has been raiſed 
or depreſſed, or removed afide from the other, proba- 
bly by earthquakes. Where the veins are terminated 
abruptly, it does not ceife, but is only broken and 
disjoined ; and is often recovered by ſearching in the 
analogous parts of the oppoſite fide of the deranged 
ſtratum, A principal part of the art of miners conſiſts 
in diſcovering the modes of theſe derangements from 
£xternal 3 that they may know where to ſearch 


— 
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quartz, horn-blend, in which the ores are generally 
embedded, or inveloped, and to which therefore the 
name matrix of the ore is applied; ſtalactites; ery. 
ſtallizations of theſe metalliferous and ſtony ſubſtan. 
ces encruſting the ſmall cavities of the circumjacent 
rock ; and laſtly, water, which flows or drops through 
crevices in that rock. . 

In a vein, ores are found ſometimes attached to the 
rock or ſtratum through which the vein runs, but more 
frequently to a matrix which adheres to the rock; and 
ſometimes both theſe kinds of adhefion occur in the 
ſame vein at different places. Frequently betwixt 
the matrix and the rock is interpoſed a thin cruſt 
of ſtone or of earth, called by authors the f#mbria ; 
the ore. | | 

The matrix or the ſtone in which the ore lies inve- 
loped is of various kinds in different veins. And ſome 
kinds of ſtone ſeem better adapted than others to give 
reception to any ore, or to the ores of particular me- 
tale. Thus quartz, ſpar, fluors, and hornblend, give 
reception to all ores and metals; but ſlates, chiefly to 
copper and filver, and never to tin; calcareous and 
ſparry matrixes, to lead, filver, and tin; and mica 
to iron. * | | 

Veins lie in ſtrata of different kinds of ſtone; but 
more frequently in ſome kinds of ſtone than in others. 
Thus of the fimple or uncompounded ftones which 
compoſe ſtrata, 'the following are metalliferous : Cal- 
careous ſtones ; ſlaty ſandſtone (cos fiſſilis fern # 
lerit) ; /eltſpar (ſpatum pyrimacbum five ſeintillans); 
quartz; ſometimes jaſper; frequently fates; and 
chiefly micaceous or talky ſtones ; and hornblend, (lapis 
corneus Wallerii ; bolus indurata particulis ſquamoſis 
Cronſtedt). No veins have been found in gypſeous or 
in filiceous ſtrata, although chertz and fints frequently 
contain metallic particles, and ſome inſtances have been 
obſerved of ores of filver and of tin in alabaſter. Of 
compound ſtones, thoſe are ſaid to be chiefly metalli- 
ferous which conſiſt of particles of hornblend. Veins 
have alſo been found in the red granite ; but ſeldom, 
if ever, in any other granite, or iu porphyry. In gene- 
ral, veins are more frequently found in ſoft, fiſſile, and 
friable ſtrata, than in thoſe which are compact and 
hard. 

A vein ſometimes paſſes from one ſtratum into the 
inferior contiguous ſtratum. Sometimes even the veins 
of one ſtratum do ſo correſpond with thoſe of an in- 
ferior ſtratum, the contiguity of which with the for- 
mer is interrupted by a maſs of different matter thro' 
which the veins do not paſs, that they ſeem originally 
to have been continued from one ſtratum to the other. 
Thus in the mines of Derbyſhire, where. the veins lie 


in ſtrata of limeſtone, the contiguity of which ſtra- 


ta with each other is interrupted in ſome places by a 
blue marle or clay, and in other places by a com- 
pound ſtone called toad/tone ; the veins of one ſtratum 
frequently correſpond with the veins of the inferior 
ſtratum bf limeſtone, but are never continued through 
the interpoſed clay or toadſtone. But we muſt ob- 
ſerve, that theſe interpoſed maſſes, the blue marle, 
clay, and toaditone, have not the uniform n 
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mation obſervable in regular firata, but are (eſpecially the 
4 \lines. toadſtone) in ſome places a few feet in depth, and in 
others ſome hundreds of yards. The above diſpoſition 
ſeems to indicate, that theſe ſeveral ftrata of limeſtone 
have been originally contiguous ; that the veins now 
disjoined have been once continued; that theſe ſtrata 
of limeſtone have been afterwards ſeparated by ſome 
violent cauſe, probably by the ſame earthquakes which 
have in a ſingular manner ſhattered the ſtrata of this 
mountainous country z that the interſtices thus form- 
ed between the ſeparated ftrata have been filled with 
ſuch matters as the waters could infinuate, probably 
with the mixed comminuted ruins of ſhattered ftrata ; 
or with the lava of neighbouring volcanoes, of which 
many veſtiges remain, 

To the above hiſtorical ſketch of mines, we ſhall 
add ſome conjectural remarks concerning their forma» 
tne 
Thoſe ores which are found under water (I.); up- 
on the ſurface of the earth (III.); in fiſſures of moun- 
tains and ſubterraneous cavities, accumulated, but not 
accreted to the cog rocks, (IV. 4.) ; ſeem from 
their looſe, unconnected, broken appearances, to have 
been conveyed by alluvion. Tm I 
All martial ochres have probably been ſeparated 
from vitriolic ferruginous waters (II.) either ſponta- 
neouſly or by calcareous earth ; and theſe waters ſeem 
to have acquired their metallic contents by diſſolving 
the vitriol which is produced by the ſpontaneous de- 
compoſition of martial pyrites. The ochres of copper, 
zinc, and perhaps of ſeveral other metals, have pro- 
bably been precipitated from vitriolie waters by ſome 
ſubſtance, as calcareous earth, more diſpoſed to com- 
bine with acids; and theſe vitriolic waters have pro- 
bably been rendered metalliferous, by diſſolving the vi- 
triols produced by a combuſtion of cupreous pyrites 
and of the ore of zinc called hend; for theſe minerals 
are not, as martial pyrites is, ſuſceptible of decompo- 
ſition ſpontaneouſly, that is, by air and moiſture. 

The metalliferous nodules and ſpots (IV. 1.) ſeem 
to have been infixed in ſtones while theſe were yet ſoft. 
Perhaps the metalliferous and lapideous particles were 
at once diſſolved and ſuſpended in the ſame aqueous 
menſtruum, apd during their concretion cryſtallized 
diſtinctly, as different ſalts do when diſſolved in the 
ſame fluid. St 
The earths and ſtones uniformly coloured by metals 
(IV. 2.) were alſo probably in a ſoft ſtate while 
they received theſe tinges. The opake-coloured ſtones 
ſeem to have received their colour from metallic calxes 
mixed and diffuſed through the ſoft lapideous ſubſtance; 
and the tranſparent-coloured ſtones have probably re- 
ceived their colours from vitriolic ſalts, or from metal - 
ie particles diſſolved in the ſame water which ſoftened 
or liquefied the ſtony ſubſtance z which metallic ſalts 
and particles were ſo much diffuſed, that they could 
not be diſtinaly* cryſtallized. That all tones have 
been once liquid and diſſolved in water, appears pro- 
bable not only from their regular cryſtallized forms, 
but alſo the ſolubility of ſome ſtones, as of gypſeous 
and calcareous earths, in water; and from the water 
which we know is contained in the hardeſt marbles, as 
well as in alabaſters; to which water theſe ſtones owe 
the cryſtallization of their particles. 


The veins called cumulated (IV. 5.), and the en- 
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tire metalliferous mountains (IV. 6.), are believed Formation 
of Mines. 


by Wallerius to be analogous to the nodules (IV. 1.) 
Theſe metalliferous ſubſtances ſeem to have been ori- 
ginally formed or concreted in the places where they 

are found, 

The metalliferous ſtrata (IV. 3.) have probably 
been inſinuated between the lapideous ſtrata, after the 
ſeparation of theſe from each other by ſome violent 
cauſe; in the ſame manner in which we ſuppoſed that 
the clay and toadſtone have been infinuated betwixt 
the ſeveral ſtrata of lime-ſtone in Derbyſhire. The 
matters thus infinuated may have been either fluid, 
which would afterwards cryſtallize and form entire 
regular maſſes; or they may have been the ruins of 
ſhattered ſtrata and veins brought by waters, and 
there depoſited; in which caſe they will appear broken 
and irregular. The metalliferous ſtrata, although 
frequently confounded with the horizontal or dilated 
veins, may be diſtinguiſhed, according to Wallerius, 
from theſe by the following properties: 1. They are 
generally thinner and much. broader than the veins 
called dilated; 2. They are ſeldom found at a greater 
depth than roo perches, and generally in the neigh- 
bourhood of veins from which they probably have 
received their contents. 3. From their want of the 
thin encruſtations called fmbriz; which, we obſerved, 
are frequently interpoſed betwixt the rock and the ore 
or its matrix; and from their want of the other pro- 
perties of veins. 

But in veins properly ſo called, the flrongeſt marks 
exiſt of ores having been there concreted, and not 
carried thither and depoſited in their preſent ſtate. 
Their regular,. unbroken appearance; their accretioa- 
to the contiguous rock, either immediately, or by 
intervention of a matrix; the regular appearance of 
this matrix inveloping the ore; the frequent cryſ-- 
tallization of the ore, and of the other contents of 
the vein, indicate that ores, as well as the other ſolid 
contents, have been there concreted from a fluid to a 
ſolid ſtate. ' 

Moſt authors believe that vems, and the perpendi- 
cular clefts in the ſtony ſtrata of mountains, called 
fiſſures, have been produced by the ſame cauſe; or 
rather, they confider veins only as fiſſures filled with 
metalliferovs matters. They further believe, that fiſ- 
ſures have been occaſioned by the exſiccation of ſtrata, 
while theſe were paſſing from a fluid to a ſolid ſtate. 
Wallerius thinks, that fiſſures have been formed from 
exſiccation; but that veins were channels made through 
the ſtrata, while yet ſoft and fluid, by water, or by 
the more fluid parts of the ſtrata penetrating and 
forcing a paſſage through the more ſolid parts. He 
thinks, that theſe fluid parts conveyed thither their 
metalliferous and ſtony contents, which were there 
coagulated or concreted. He ſupports bis opinion by 
obſerving, that all the veins of the ſame ſtratum ge- 
nerally run parallel to each other; that they 2 
quently bend in their courſe; that the ſame vein is 
ſometimes contracted, and ſometimes dilated ;: that 
veins are frequently terminated by being ſplit, or 
divided into inferior veins ; that veins are frequently 
wider at bottom than at top, whereas fiſſures are 
always wideſt at top, and are very narrow below ; 
all which appearances, he thinks, could not have 
been produced by exſiecation. From theſe ”=-_ 
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Formation ſons, fiſſures appear to have had a different, and, 


of Mines. 


1 


from the disjunction and rupture of veins croſſed by 
fiſſures, they ſeem to have had a later origin than 
veins. Whether fiſſures could have been produced by 
the very gradual exſiccation of theſe large maſſes of 
ſtrongly coherent matter; or whether they have been 
produced by the ſame violent cauſcs, namely, earth- 
quakes, by which the ſtrata in which fiſſures are ge- 
nerally found have been broken and deranged, and by 
which metalliferous mountains themſelves have been 
formed, or their ſtrata raiſed above their original level, 
as ſome authors have with great probability conjectured, 
we do not pretend to determine. - 

Veins are ſeldom, if ever, found but in mountains. 
"The reaſon of which may not improbably be, that in 
metalliferous mountains we have acceſs to the more 
ancient ſtrata of the earth, which in plains are covered 
with ſo many depoſited, alluvial, and other later ſtrata, 


that we can ſeldom, if ever, reach the former. That 


theſe mountains conſiſt of ſtrata which have been ori- 
ginally lower than the upper ſtrata of adjacent plains, 
appears from an obſervation which has been made, 
that the ſtrata of mountainous countries dip with 
more or leſs declivity as they approach the plains, till 
they gradually fink under the ſeveral ftrata of thoſe 
plains, and are at laſt immerſed beyond the reach of 
miners. This leading fact in the natural hiſtory of 
the earth has been obſerved by a ſagacious philoſopher, 
Mr Mitchel], in his Conjectures concerning Earthquakes, 
Phil. Tranſ. 1760. a | 

That the inferior ſtrata of the earth contain large 
quantities of pyritous, ſulphureous, and metalliferous 


matters, appears, 1. From the ſubterranean fires in 


thoſe inferior ſtrata, which produce volcanoes, and 
probably earthquakes, as Mr Mitchell ingeniouſly 
conjectures. 2. From the obſervation, that all kinds 
of mountains are not equally metalliferous ; but that 
veins eſpecially are only found in thoſe mountains 
which, being compoſed of very ancient flrata, are 
called primeval, which form the chains and extenſive 
ridges on the ſurface of the earth, which direct the 
courſe of the waters, and which conſiſt of certain 
ſtrata, the thickneſs of each of which, its generic 
qualities, and its poſition relatiyely to the other ſtrata, 
are, in different parts of the chain of mountains where 
that ſtratum is found, nearly uniform and alike, not- 


' withſtanding that the numbers and the inclinations 


of the ſtrata compoſing contiguous mountains, or 
even different parts of the ſame mountain, are often 
very various; and therefore that veins are ſeldom, if 
ever, found in che mountains called by authors diluvial 
and temporary, which are fingle, or detached, which 
conſiſt not of ftrata uniformly diſpoſed, but of alluvial 
maſſes, in which fragments of ores may be ſometimes, 
but veins -never, found. Newenthelels lingle and 
ſeemingly detgehed mountains, in ſmall iſlands, have 
ſometimes been found to be metalliferous. But we 
muſt obſerve, that. theſe mountains conſiſt of uniform 
ftrata; that iſlands themſelves, eſpecially ſmall iſlands, 
may be conſidered as eminent parts of ſub-marine 
ranges of mountains, and that the mountains of ſuch 


iſlands may be conſidered as apices or tops only of in- 
ferior mountains. | 


Thoſe mountains are ſaid to be moſt metalliferous 


which have a gentle aſcent, a moderate height, and a 


- 
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broad baſis, the ſtrata of which are nearly horizont 
and not much broken and disjoined. In theſe moun- 
tains at leaſt the veins are leſs interrupted, more ex. 
tended, and conſequently more valuable to miners, than 


the veins in lofty, craggy, irregular, and ſhattered 


mountains, : 

Authors diſpute concerning the time in which ores 
have been formed; ſome referring it to the creation of 
the world, or to the firſt ſubſequent ages; and others 
believing that they bave been gradually from all times, 
and are now daily, formed. From the accretion of 
ores and of their matrices to their proper rocks, and 


from the inſertion of metalliferous nodules and firiz 


in the hardeſt ſtones, we are. inclined to believe that 


the matter of theſe veins and nodules are nearly coeval 


with the rocks and ſtones in which they are inveloped. 
Nevertheleſs, we cannot doubt that ſmall quantities at 
leaſt of ores are ſtill daily formed in veins, fiſſures, 
and other ſubterranean cavities. Several well-atteſted 
inſtances confirming this opinion are adduced by ay- 
thors: Cronſtedt mentions an ineruſtation of filver-ore 
that was found adhering to a thin coat of lamp- black 
or of ſoot, with which the ſmoke of a torch had ſoiled 
a rock in a mine at Koningſberg in Norway ; and 
that this incruſtation of ſilver- ore had been formed by 
a metalliferous water paſſing over the rock. Lehman 
affirms, that he poſſeſſes ſame filver-ore attached to 
the ſtep of a ladder found in a mine in Hartz, which 
had been abandoned 200 years ago; ayd that ſeveral 
ſteps of ladders fimilarly incruſted had been found. 
Many other inſtances are mentioned by authors, of 
galena, pyrites, filver-ores, and other metalliferous 
ſubſtances, having been found adhering to wood, to 
foſſil-coal, to ſtalactitical incruſtations, to oyſter- 
ſhells, and other recent ſubſtances. From theſe, and 
from ſimilar inſtances, it is probable, that not only 


ochres and fragments of ores may, with other alluvial - 


matters, be now daily depoſited, but alſo that ſmall 
quantities of mineralized ores are recently formed; 
although many hiſtories mentioned by Becher, Barba, 
Henckel, and other authors, of the entire renovation 
of exhauſted veins, and eſpecially thoſe of the growth 
and vegetation of metals and of ores, appear to be at 
leaſt doubtful. 

Various opinions have been publiſhed concerning 
the formation of mineralized ores. According to ſome, 
theſe ores were formed: by congelation of the fluid 
maſſes found in mines, called Gaprs, Other authors 
believe, that ores have been formed by the condenſa- 
tion of certain mineral, metallic, ſulphureous, and ar- 
ſenical vapours, with which they ſuppoſe that mines 


abound. Some have even affirmed, that they have 


ſeen this vapour condenſe, and become in a few days 
changed into gold, filver, and other metallic matters. 
It has been above obſerved, that from ſeveral appear- 
ances which occur in veins, there is great reaſon to 
believe, that ores have not been carried thither and 
depoſited in their preſent ſtate, but have been there 
concrered and cry/tallized ; that is, changed from a fluid 
to a ſolid ſtate, But the fluidity of the metalliferous 
matters at the time of their entrance into veins, may 
have been occaſioned either by their having been dif- 
ſolved in water, if they were capable of ſuch ſolution, 
or by their having been raiſed in form of vapour by 


ſubterranean fires, For the diſpoſition to cryſtallize - 
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Pyrites. is acquired by every homogeneous ſubſtance that is 
— fluid, 
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whether it has received its fluidity by being 
melted by fire, or by being diſſolved in a liquid men- 
Aruum, or by being reduced to the ſtate of vapour. 
Thus cryſtals of ſulphur have been obſerved to be 
daily formed by the ſulphureous vapours which exhale 
in the neighbourhood of volcanoes. The volatility of 
the two —— ſubſtances ſulphur and arſenic, 
and the power which volatile bodies poſſeſs of eleva- 
ting a certain portion of any fixed matter which hap- 

ens to be united with them, render it probable, that 
the greateſt part at leaſt of mineraliſed ores have been 
formed of vapours exhaled from ſubterranean fires, 
through the cracks in the intervening ſtrata occa- 
ſioned by thoſe earthquakes-which have, in a fingular 
manner, broke and deranged the ftrata of metallife- 
rous countries, and which, as has been above remarked, 
have been probably occaſioned by, at leaſt have cer- 
tainly been always accompanied with, ſubterranean 
fires. 


SECT. III. Of the Pyrites. 


PyriTE is a mineral reſembling the true ores of 
metals, in the ſubſtances of which it is compoſed, in 
its colour or luſtre, in its great weight, and, laſtly, in 
the parts of the earth in which it is found, ſince it al- 
moſt always accompanies ores. It is, like ores, com- 

oſed of metallic ſubſtances, mineralized by ſulphur or 

c arſenic, or by both theſe matters, and of an unme- 
tallic earth intimately united with its other principles. 

Notwithſtanding the conformity of pyrites with ores 

roperly ſo called, ſome chemiſts and metallurgiſts di- 
Rinpuiſh the former from the latter minerals; becauſe 
the proportion and connection of the materials compo- 
ſing the pyrites differ much from thoſe of ores. Thus, 
although ſometimes pyrites contains more metal than 
ſome ores, yet generally it contains leſs meta], and a 
larger quantity of mineralizing ſubſtances, ſulphur and 
arſenic, and particularly of unmetallic earth. 'The con- 
nection of theſe matters is alſo much ſtronger in py- 
rites than in ores, and they are accordingly much hard- 
4. I that almoſt every pyrites can ſtrike ſparks from 

cel, 

From the above property of ſtriking ſparks from ſteel 
they have been called pyrites; which is a Greek word 
lignifying Fre ſtane. Pyrites was formerly uſed for fire- 
arms, as we now uſe flints; hence it was called carabine - 
lone. Tt is till named by fome marcafite. Perhaps 
no other kind of natural body has received ſo many 
names. Perſons curious to known the other names leſs 
uſed than thoſe we have mentioned, may find them in 
HenckePs Pyritologia. We think, with that celebrated 
chemiſt, that the ſubject has been perplexed by this 
multiplicity of names; for before his great and excel- 
lent work, the notions concerning pyrites were very 
confuſed and inaccurate. 

Pyrite differs alſo from ores by its forms and poſi- 
tions in the earth. Although pyritous metals generally 
precede, accompany, and lle veins of ores; they do 
not, properly ſpeaking, themſelves form the oblon 
and continued maſſes called veins, as ores do; but they 
form maſſes ſometimes greater and ſometimes ſmaller, 
but always diſtin& from each other. Large quanti- 
ties of them are often found unaccompanied by ores. 


They are formed in clays, chalk, marles, marbles, pla- 
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ſters, alabaſters, ſlates, ſpars, quartz, granites, cryſtals, Of Pyrices» 


in a word, in all earths and ſtones. Many of them are 
alſo found in pit-coals and other bituminous matters. 

Pyrites is alſo diſtinguiſhable from ores by its luſtre 
and figure; which is almoſt always regular and uniform, 
externally or internally, or both. Some ores indeed, 
like thoſ of lead, many ores of ſilver, and ſome others, 
have regular forms, and are in ſome manner cry ſalli- 
zed; but this regularity of form is not ſo univerſal and 
ſo conſpicuous in ores as in pyrites. The luſtre of py- 
rites ſeems to be cauſed by its hardneſs, and the regu- 
larity of its form by the quantity of mineralizing ſub- 
ſtances which it contains. 

By all theſe marks we may ealily, and without ana- 
lyfis, diſtinguiſh pyrites from true ores. When we ſee 
a mineral that is heavy, poſſeſſed of metallic luſtre, and 
of any regular form, the maſs of which appears evi- 
dently to be entire, that is, not to have been a fragment 
of another maſs, and which is ſo hard as to be capable 
of ſtriking ſparks from ſteel, we may be aſſured that 
ſuch a mineral is a pyrites, and not an ore. 

The claſs of pyrites is very numerous, various, and 
extenſive. They differ one from another in the nature 
and proportions of their component parts, in their forms, 
and in their colours. The forms of theſe minerals are 
exceedingly various. No ſolid, regular or irregular, 
can eaſily be conceived, that is not perfectly imitated by 
ſome kind of pyrites. They are ſpherical, oval, cy- 
lindrical, pyramidal, priſmatical, cubic; they are ſo- 
lids with 5, 6, 7, 8, 9, 10, &c. fides. The ſurface of 
ſome is angular, and conſiſts of many baſes of ſmall 
Pyramids ; while their ſubſtance is compoſed of theſe 
pyramids, the points of which all unite in the centre 
of the maſs. 

Pyritous minerals differ alſo in their component ſub- 
ſtances. Some of them are called ſulphuregut, martial, 
cupreous, arſenical, as one or other of theſe ſubſtances 
predominate. We muſt obſerve with Henckel, whoſe 
authority is very great in this ſubject, that in general 
all pyrites are martial; as ferruginous earth is the eſ- 
ſential and fundamental part of every pyrites. This 
earth is united with an-unmetallic earth, with ſulphar 
or arſenic, or with both theſe matters; in which caſe, 
the ſulphur always predominates over the arſenic, as 
Henckel obſerves. He confiders theſe as the only eſ- 
ſential principles of pyrites; and believes that all the 


other matters, metallic or unmetallic, which are found 


in it, are only accidental; amongſt which he even in- 
cludes copper, although ſo much of it exiſts in ſome 
kinds of pyrites, that theſe are treated as ores of cop- 
per, and ſometimes contain even 5olb. of copper each 
quintal. Many other metals, even gold and ſilver, are 
ſometimes combined in pyrites ; but theſe are leſs fre- 
quent, and the precious metals always in very ſmall 
quantities; they are therefore juſtly to be confidered as 
accidental to pyrites. The different ſubſtances compo- 
fing pyrites ſenſibly affect its colours. 
ſtinguiſhes them in general into three colours, white, 
yellowiſh or a pale yellow, and yellow. He inform 
us, that theſe three colours are often ſo blended one 
with another, that they cannot be eaſily diſtinguiſhed 
unleſs when compared together. x 
The white pyrites contain moſt arſenic, and are fi- 
milar to cobalt and other minerals abounding in arſe- 


nic. The Germans call them iſpicke/ or miſpilt. Iron 
I | 37 and 


Henckel di- 
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Of Pyrites. and arſenic form the greateſt part of this pyrites. As yrites, is even a conſtituent part of pyrites, and ef. 


Part l. 


— 
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arſenic has the property of whitening copper; ſome 

yritous minerals almoſt white, like that of Chemnitz 
in Miſnia, are found to contain 40 pounds of copper 
per quintal, and which are ſo much whitened by the 
arſenic, that they are very like white pyrites. But 
Henckel obferves, that theſe pyritous mattess are very 
rare, and are never ſo white as the true white pyrites, 
which is only ferruginous and arſenical. 

Yellowiſh pyrites is chiefly compoſed of ſulphur and 
iron, Very little copper and arſenic are mixed with 
any pyrites of this colour, and moſt of them contain 
none of theſe two metallic ſubſtances. This is the moſt 
common kind of pyrites: it is to be found almoſt _ 
where. Its forms are chiefly round, ſpherical, oval, 
flattened, cylindrical; and it is compoſed internally of 
needles or radii, which unite in the centre, or in the 
axis of the ſolid. : 
Yellow pyrites receives its colour from the copper 
and ſulphur which enter into ns compoſition. Its co- 
lour, however, is inclined to a green; but is ſufficiently 
yellow to e Or it from the other two kinds of 
pyrites, particularly when they are compared together. 
To make this compariſon well, the pyrites muſt be 
broken, and the internal ſarfaces muſt be placed near 
each other. The reaſon of this precaution is, that the 
colour of minerals is altered by expoſure to the air. 

Perſons accuſtomed to theſe minerals can eaſily di- 
Ringuiſh them. The chief difficulty is, to diſtinguiſh 
white pyrites from cobalt and other minerals; which 
alſo contain ſome copper and much arſenic. 

Hence then we ſee, that arſenic is the cauſe of white- 
nefs in pyrites, and is contained in every pyrites of 
that colour; that copper is the principal cauſe of the 
yellow colour of pyrites; and that every pyrites which 
is evidently yellow contains copper; that fulphur and 
iron produce a pale-yellow colour, which is alſo pro- 


duced by copper and arſenic ; hence ſome difficulty 


may ariſe in diſtinguiſhing pyrites by its colours. We 
may alſo obſerve, that ſulphur and arſenic, without any 
other ſubſtance, form a yellow compound, as we ſee 
from the example of orpiment or yellow arſenic. Thus, 
although the colours of the pyrites enable us to diſtin- 
guiſh its different kinds, and to know their nature at 
firſt ſight, particularly when we have been accuſtomed 
to obſerve them; yet we cannot be entirely certain 


concerning the true nature of theſe minerals, and even_ 
of all minerals in general; that is, to know preciſely 


the kinds and proportions of their component ſub. 
flances, but by chemical analyfis and decompoſition. 
Befides the above-mentioned matters which com- 


poſe pyrites, it alſo contains a conſiderable quantity 


of unmetallic earth; that is, an earth which can- 
not by any proceſs be reduced to metal. Henc- 
kel, Cramer, and all thoſe who have examined this 
matter, mention this earth, and prove its exiſtence. 

We ought to obſerve, that this earth is combined 
with the other principles of the pyrites, and not mere- 
ly interpoſed betwixt its parts. It muſt therefore be 
diſtinguiſhed from other earthy and ſtony matters mix- 


ed accidentally with pyrites, aad which do not make 


a part of the pyrites, ſince they may be ſeparated by 
mechanical means, and without decompoſing that mi- 
neral: but the earth of which we now treat is inti- 


mately united with the other conſtituent parts of the 


ſential to the exiftence of this mineral, and cannot be 
ſeparated but by a total decompoſition of it. | 

RO to Henckel, this unmetallic earth a. 
bounds much in the white pyrites, fince he found 
from the analyſes which he made, that the iron, 
which 1s the only metal exiſting in theſe pyrites, is 
only about {5th part of the fixed ſubſtance that re. 
mains after the arſenic has been expelled by torrefac- 
tion or ſublimation. 

A much larger quantity of iron is in the pale. yel- 
low 7 fg according to Henckel. The propor 
tion of iron is generally about twelve pounds to a quin- 
tal of pyrites, and ſometimes 50 or 60 pounds: this 
is therefore called martial pyrites. It contains a- 
bout + of its weight of ſulphur, and the reſt is un- 
metallic earth. | | 

The quantity of unmetallic earth contained in the 
yellow or cupreous pyrites, which are alſo martial, 


ſince, as we have obſerved, iron is an eſſential part of 


every pyrites, has not yet been determined. They pro- 
bably contain ſome of that earth, tho? perhaps leſs of 
it than the others. | 

The nature of this unmetallic earth of pyrites has 
not been well examined. Henckel thinks that it is an 
earth diſpoſed already by nature to metallization, but 


not ſufficiently elaborated to be conſidered as a metal- 


lic earth. This opinion is not improbable; but as 
alum may be obtained from many pyrites, may we not 
ſuſpe& that this unmetallic earth is of the nature of 
the bafis of alum or argillaceous earth? Perhaps alſo 
this earth is different in different kinds of pyrites. 
The ſubje& deſerves to be well examined. | 

Although pyrites is not ſo valuable as true ores, be- 
cauſe in general it contains leſs metal, and but exceed- 
ingly little of the precious metals; and becauſe its me- 
tallic contents are ſo difficult to be extracted, that, ex- 
cepting cupreous pyrites, which is called pyritous cop- 


per ore, it is not worked for the fake of the contain- 


ed metal]; yet it is applied to other purpoſes, and fur- 


Of Pyr 
Of Phr 


niſhes us with many uſeful ſubſtances ; for from it we 


obtain all our green and blue vitriols, much ſulphur, 
arſenic, and orpiment. See the principal proceſſes by 
which theſe ſubſtances are extracted from pyrites, under 
the ſection SMELTING of OkEs. 

As all pyrites contain iron, and moſt of them con- 
tain alſo ſulphur; as the pyrite moſt frequently 
found contains only theſe two ſubſtances with the un- 
metallic earth; and as iron and ſulphur have a fin- 
gular action upon each other when they are well 
mixed together and moiſtened ; hence many kinds of 
pyrites, particularly thoſe which contain only the prin- 
ciples now mentioned, ſuftain a ſingular alteration, and 
even a total decompoſition, when expoſed during a cer- 
tain time to the combined action of air and water. 
The moiſture gradually penetrates them, divides and 
attenuates their parts; the acid of the ſulphur particu- 
larly attacks the martial earth, and alſo the unmetallic 
earth, its inflammable principle is ſeparated from it, 
and is diſſipated. While theſe alterations happen, the 
pyrites changes its nature. The acid of the ſulphur 
which is decompoſed, forms with the fixed principles of 
the pyrites, vitriolic, aluminous, and ſclenitic ſalts; ſo 
that a pyrites, which was once a ſhining, compact, very 
hard mineral, becomes in a certain time a 93 
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line, powdery moſa, the taſte of which is ſaline, auſtere, 

ſtyptic. 5 

Laflly, if this maſs be lixiviated with water, cryſtals 

of vitriol, and ſometimes of alum, according to the na- 

ture of the pyrites employed, may be obtained by eva- 
ration and cryſtallization, 

This alteration and ſpontaneous decompoſition of 
pyrites, is called effloreſcence and vitriclization; becauſe 
the pyrites become covered with a ſaline powder, and 
becauſe vitriol is always formed. This vitriolization is 
more or leſs quickly accompliſhed in pyrites according 
to its nature, Tt is a kind of fermentation excited by 
moiſture amongſt the conftituent parts of theſe mine- 
rals; and it is fo violent in thoſe which are molt diſpo- 
ſed to it, that is, in the pale-yellow pyrites, which 
contain chiefly ſulphur and iron, that when the quan- 
tity of thele is confiderable, not only a ſulphureous va- 

ur and heat may be perceived, but alſo the whole 
Findles and burns intenſely. The ſame phenomena are 
obſervable, and the fame reſults are formed, by mixing 
well together, and moiſtening a large quantity of fi- 
lings of ioun and powdered . which experiment 
Lemeri has made, to explain the cauſes of ſubterranea 
fires and volcanos. ; 

We cannot doubt that, as the earth contains very 
large maſſes of pyrites of this kind, they muſt undergo 
the ſame changes when air and moiſture penetrate the 


cavities containing them; and the beſt natural philoſo- . 


phers agree, that very probably this ſurprifing decom- 


poſition of pyrites is the cauſe of ſubterranean fires, of 


volcanos, and of mineral waters, vitriolic, aluminous, 
ſulphureous, hot and cold. | 
No other pyrites is ſubject to this ſpontaneous de- 
compoſition when expoſed to humid air, but that which 
is both martial and ſulphureous ; that is, the pale- 
yellow pyrites. The arſenical pyrites, or that which 
contains little or no ſulphur, is not changed by expo- 
ſure to air. This latter kind is harder, helvier, and 
more compact, than the former. The pyrites which is 
angular and regularly ſhaped, is chiefly of this kind. 
Mr Wallerius, in his Mineralogy, propoſes to diſtin- 
= this kind of pyrites by the name of marca/ite. 
en cut, it may be poliſhed ſo well as to give a luſtre 
almoſt equal to that of diamonds, but without refrac- 
ting or decompoling the light; for it is perfe&ly opake. 
It has been employed ſome years paſt in the manufac- 


ture of toys, as of buckles, necklaces, &c. and 1s call- 


ed in commerce marcaſite. $65 
We cannot, however, concur with Mr Macquer, 
(from whom -the above is taken), in thinking that 
there is ſufficient reaſon for conſidering the minerals 
called pyrites, as a diſtinct claſs of ſubſtances from ores. 
They have indeed no mark by which they can certain- 
ly and conſtantly be diſtinguiſhed from theſe. The 
hardneſs or property of ſtriking ignited ſparks from 
Reel is not common to all the ſubſtances generally call- 
ed pyrites ; for we find ſome of theſe enumerated by 
mineralogiſts which have not that property. Wallerius 
even mentions a pyrites which contains no iron, altho? 
that metal is thought by Henckel to be eſſential to py- 
rites, The diſtintion of pyrites from ores has been 
chiefly introduced by miners; becauſe the greateſt part 
of the former minerals contain ſo little metal, rl 1 fo 
much of the mineralizing ſubſtances, ſulphur, or arſe- 
nic, that they are ſeldom ſmelted. Nevertheleſs, ſome 
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kinds of pyrites are found which contain ſo much cop- Eſſaying. 


per, that they are ſmelted with great profit. Accord- 
ingly, ſome later mineralogiſts conſider the cupreous 
yellow pyrites as an ore of copper, the pale · yellow 
martial pyrites as an ore of iron; and the white arſe- 
nical pyrites as an ore of arſenic, See Oa RS of Cor- 


PER, IRON, and of ArSENIC, inf7a. 


SECT. IV. Eſſaying of Ores in general. 

Es84rs are chemical operations made in ſmall, to 
determine the quantity of metal or other matter which 
is contained in minerals; or to diſcover the valug or 
purity of any maſs of gold or filver. The former kind 
is the ſubjeR of the preſent ſection; the latter is treat- 
under the word Es$84rs, in the order of the alpha- 

t. 

Before eſſays of ores can be well made, a preliminary 
knowledge of the nature of the ſeveral metallic mine - 
rals ought to be attained. Each metal has its proper 
and improper ores, which have peculiar characters and 
appearances: hence perſons accuſtomed to ſee them, 
know pretty nearly, by the appearance, weight, and 
other obvious qualities, what metal is contained in a 
mineral. A good eſſayer qught to be very intelligent 
in this matter, that he my at once know what the 
proper operations are which are requiſite to the eſſay 
of any given mineral. | 

As metals are very unequally diftributed in their 
ores, we ſhould be apt to make falſe and deceitful eſ- 
ſays, if we did not uſe 1 precautions that the 
proportionable quantity of metal produced by an eſſay 
ſhall be nearly the medium contained in the whole ore. 
This is effected by taking pieces of the mineral from 
the ſeveral veins of the mine if there be ſeveral, or 
from different places of the ſame vein. All theſe mi> 
nerals are to be ſhook together with their matrixes. 
The whole is to be well mixed together, and a conve- 
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nient quantity of this mixture is to be taken for the 


eſſay. This is called the letting of the ore. 

As eſſays, particularly the firſt, are generally made 
in ſmall, eſſayers bave very ſmall weights correſponding 
to the weights uſed in the great; that is, to the quin- 
tal or hundred pounds weight, to pounds, ounces, 
drams, &c. The eſſay quintal and its ſubdiviſions, 
vary according to the difference of weights in different 
countries; and this occaſions ſome confuſion, when 


| theſe weights are to be adjuſted to each other. Tables 


of theſe weights are found in treatiſes of eſſaying; and 
particularly in that written by Schlutter, and tranſlated 
and rendered more complete by Hellot, which contains 
all the details neceſſary for the ſubject. | 

The cuſtom is to take, for the eſſay quintal, a real 
weight of a gros, or dram, which in France is equal 
to 72 grains; but as the whole dram repreſents 100 
pounds, each grain repreſents a pound and a fraction 
of a pound; and hence ſome difficulty and confuſion 


ariſe in making the ſubdivifions. A better method is 
that of Mr Hellot, which is to make the fictitious or 


eſſay quintal equal to 100 real grains, and then each 
rain repreſents a real pound. This eſſay quintal is 
fofficiently exact for ores of lead, tin, copper, iron, 
antimony, biſmuth, and mercury. But for ores of fil- 
ver and gold, another repreſentation is convenient : for 
theſe metals, as Mr Hellot ſays, are generally in fo 
ſmall quantity, tbat the eg or ſmall piece of metal 
27 T2. p 
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if 100 real grains were made to repreſent a quintal ; 
and the difficulty of ſeparating the gold from ſo ſmall 
a quantity would be ſtill greater. "Theſe motives have 
induced Mr Hellot to uſe for theſe ores a fictitious 
quintal 16 times bigger; that is, equal to 1600 real 
grains, which repreſent 1600 ounces; that is, 100]b. 
or quintal, 'The ounce being repreſented by a grain, 
its ſeveral ſubdiviſions muft be repreſented by fractions 
of a grain. Thus 12 grains of the fictitious quintal 

Fond with zy of a real grain (u); and this latter 
quantity may be accurately weighed in effay-balances, 
which when well made are ſenſible to a much leſs 
weight. See (Efay) Barance. 

When a quintal of an ore to be eſſayed has been 
weighed, and lotted, as we deſcribed above, it is to 
be roaſted in a teſt under a muffle. It is to be waſhed, 
if neceſſary; and, in ſhort, the ſame operations are to 
be made in ſmall which are uſually done in great. Ad- 
ditions alſo are to be made, and in proper proportions, 
according to the peculiar nature of the ore. The fluxes 
generally mixed with the ore in eſſays are three, four, 
or five parts of black flux; one, two, or three parts of 
calcined borax; and one half of that quantity of de- 
crepitated common ſalt. The more refractory the ore 
is, the more neceſſary is the addition of theſe fluxes : 
then the whole mixture is to be fuſed either in a forge, 
or in a melting or eſſay furnace. | 

To make eſſays well, all poſſible attention and ac- 
curacy are to be employed. This object cannot be too 
much attended to; for the leaft inaccuracy in weigh - 
ing, or loſs of the ſmalleſt quantity of matter, 1 
cauſe errors, ſo much greater, as the diſproportion 
twixt the weights employed and thoſe repreſented is 
greater. The moſt minute accuracy therefore is ne- 
ceſſary in theſe operations. For inſtance, the eſſay- 
balances ought to be ſmall, and exceedingly juſt. The 
ore ought not to be weighed till it has been reduced 
to . powder fit for roaſting; becauſe ſome of it is 
always loſt in this pulverization. When the ore is 
roaſted, it ought to + covered with an inverted teſt; 
becauſe moſt ores are apt to crackle and diſperſe when 
firſt heated. To make the fuſion good and complete, 
the precife degree of fire which is requiſite ought to 
be employed; and when it is finiſhed, the crucible ought 
to be ſtruck two or three times with ſome inſtrument, 
to facilitate the diſengagement of the parts of the re- 
gulus from the ſcoria, and to occaſion their defcent and 
union into one button of metal. The crucible ought 
not to be broken, nor its contents examined, till it is 
perfectly cold. 

Upon breaking the crucible, we may know that the 
fuſion has been good, if the ſcoria be neat, compact, 
and equal; if it has not overflowed or penetrated the 
crucible ; if it contain no metallic grains; and if its 
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is then to be ſeparated from the ſcoria, well ſeraped 
and cleaned; and, laſtly, is to be weighed. If the ope- 
ration has been well made, its weight ſhews the quan- 
tity of metal which every real quintal of ore will yield f 
in the great. If the perfect ſucceſs of this eſſay be in any 
reſpe& doubtful, it ought to be repeated; but the beit 
method at all times is, to make ſeveral eſſays of the 
ſame ore. Some ſmall differences are always found, 
however well the eſſays may have been made. By ta- 
king the medium of the reſults of the ſeveral opera- 
tions, we may approach as nearly as poſſible the true 
product of the ore. 

Laftly, as mines are not worked, nor founderies e- 
ſtabliſhed (which cannot be done without conſiderable 
expence), till the ore has been eſſayed, ten or twelve 
real pounds of the ore ought to be previouſly eſſayed; 
and eſſayers ought to be furniſhed with neceſſary fur- 
naces and inſtruments for theſe larger eſſays. 

In Part II. to the ſeveral articles of the ores of me- 
tals, we ſhall add the moſt approved methods of eſſay- 
ing theſe ores. We ſhall here only further obſerve in ge- 
neral, that the methods commonly practiſed for eſſaying 
ores of imperfe& metals, and ſemimetals eſpecially, are 
inſufficient to procure the whole quantity of metal con- 
tained in ores, or even ſo much as is obtained in the 
ſmelting of large quantities of ores; and that there- 
fore the reſult of eſſays is not be conſidered as the pre- 
ciſe quantity contained in an ore, but generally only as 
an inaccurate approximation to that quantity. M. Gel- 
lert aſeribes one cauſe of the want of ſucceſs of theſe 
operations to the alkaline ſalts employed as fluxes to 
the ores, by which moſt metallic calxes are partially 
ſoluble, but more eſpecially ſo when any of the ſul- 

hur of the ore remains; which, by uniting with theſe 

Its, forms a hepar of ſulphur which is the moſt power- 
ful of all ſolvents. He propoſes therefore to omit the 
black flux, and other alkaline ſalts, and to add no- 
thing to the ore but powder of charcoal, and ſome fu- 
ſible glaſs. This method, he ſays, he learned from Mr 
Cramer, and has himſelf uſed with much ſucceſs in the 
eſſays of iron and copper: but finding that other im- 
perfect metallie ſubſtances could not ſuſtain the heat 
neceſſary to effect the fuſion and vitrification of the un- 
metallic parts of the ore without being partly diſſipa- 
ted, he found it neceſſary to add in the eſſays of theſe 
latter metallic matters ſome borax, by which the fu- 
hon might be completed with, leſs heat. As we confi» 
der this as a conſiderable improvement in the art of eſ- 
ſaying ores, we ſhall, to the articles 'of the ſeveral 
ores, add not only the proceſſes commonly preſcribed, 
but all thoſe of Mr. Gellert, according to the method 
here mentioned. 


PART 


(a) The pounds, of which 100 is here ſuppoſed to- make a quintal, are called Paris pounds, one of which contains 


1269 Troy grains, 


e Eſſa 
regs or button ought to be well collected, without On 7 


holes or bubbles, and to have a neav convex ſurface; it 
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of Eſſaying them. 


SecT. I. Ores of Gold. 


61. PRoyxxuy ſpeaking, no ores, of gold exiſt : 
for as this metal cannot be allayed with ar- 
ſenic, nor with ſulphur, it is never found directly mi- 
neraliſed by theſe ſubſtances, as the other metals are. 
In the ſecond place, if it be mineraliſed indirectly by 
the union it contracts with other metals naturally com- 
bined with ſulphur and arſenic, ſo ſmall a quantity of 
it only is found in theſe ores, that they, ſcarcely even 
deſervethe name of improper ores of gold. | 

Hence gold is found either in its natural ſtate, of 
a certain degree of purity, poſſeſſed of all its pro- 
perties; or engaged with ſome other metals in certain 
minerals, - ; 

The gold which is found alone is called native or 
virgin gold. This is generally incruſted, and fixed in 
diffrent kinds of ſtones, principally in flints and quartz, 
Mr Cramer ſays, that the yellow brilliant ſpots of the 
blue tone, called /apis lazuli, are native gold; but 
theſe are very ſmall, _ | 

Gold is alſo found in fat and muddy earths ; and 
Mr Cramer affirms, that ſcarcely any ſand can be 


found which does not contain gold ; but he acknow- 


ledges, at the ſame time, that the quantity is too 
ſmall to compenſate for the expence of obtaining it. 

Laſtly, the largeſt quantity of native gold is to be 
found in the ſands of ſome rivers. It is chiefly collected 
in hollows at the bottom of theſe rivers, and at their 
ſeveral bendings. The gold is collected in theſe places 
by a natural operation, - ſimilar to that of waſhing 
of ores. 

A conſiderable quantity of gold is in the ſand of 
ſeveral rivers in France: ſo that perſons who colle& 
it find enough to compenſate their trouble, Mr 
Reaumur, in a memoir that he gave in the year 1718 
concerning the rivers of France which contain gold, 
. enumerates ten of them; namely, the Rhine, the 
Rhone, the Doux, the Ceze, and the Gardon ; the 
Arriege ; the Garonne; two ſtreams which flow into 
the Arriege, called Ferriet and Benagues ; laſtly, 
the Salat, the ſource of which is in the Pyrenean 
mountains. | | 

The Ceze is the river which furniſhes the Jargeſt 
quantity of gold at certain times. Mr Reaumur ob- 
ſerves, that its particles are larger than thoſe of the 
Rbine and of the Rhone; and 4 that in ſome days 
a peaſant will find gold to the value of a piſtole, and 
in others will rnb. find any. 

The native gold found in rivers or elſewhere 1s ne- 
ver perfectly pure, or of twenty-four karats. It al- 
ways contains a certain quantity of allay, which is 
generally filver. 'The gold of the French rivers, ac- 
cording to Mr Reaumur's trials, was found to be 
from eighteen to twenty-two karats, that of the Ceze 


being the loweſt, and that of the Arriege being the 
pureſt. 


Although gold, however, as above obſerved from 


Macquer, cannot be directly diſſolved by ſulphur, yet 
it probably may be mineraliſed by the intervention of 
other metallic matters. Thus, although no proper 
ore of gold exilts, yet it is found in ſeveral mineral. 
ſubſtances, in which it is always accompanied, as 
Cramer affirms, with a much larger quantity of ſilver; 
to which latter metal that author attributes its mine- 
raliſed ſtate. The minerals containing gold are blend, 
cupreous and arſenical pyrites, ore of antimony, cin- 
nabar, white ore of arſenic, vitreous and other filver 
ores, and the lead-ore called galena, 

Gold is more frequently imbedded in quartz than 
in any other matrix, but it is alſo found in limeſtone 
and in hornblend. Gold mines are in general very 
precarious, as they do not form regular veins, nor is 
the gold uniformly diſtributed through a matrix. 

Becher and Cramer think, that no ſand is entirely 
free from gold. The yellow, red, black, and violet- 
coloured ferruginous ſands, are ſaid to contain molt gold. 
Mr Hellot relates, that in a eleven eſſays of one kind 
of ſand, from a quintal, or 921,600 grains, were ob- 
tained each time from 848 to 844 grains of noble 
metal, excluſive of the gold which remained in the 
ſcoria and that of the metal thus obtained two thirds 
were gold, and the remaining third was filver. He 
ſays, that parcels of ſand taken up at very ſmall 
diftances from each other contained very unequal pro- 

rtions of gold. 


The gold found in ſands is generally leſs pure than 


that which is imbedded in a ſolid. matrix. Reaumur 


ſays, that a piece of gold, weighting 448 ounces, 
was ſhewn to the Royal Academy at Paris, which 
was found upon eſſay to have different fineneſs in dif- 
ferent parts of the maſs. 5 

92. Ores and earths containing geld may be eſſayed 
by the methods directed for the extraction of gold from 
large quantities of theſe auriferous matters, (ſee Part 
IE). or they may in general be eſſayed by being fuſed 


in a cupel or teſt, placed under the muffle of an eſſay- 


furnace, or in a crucible placed in an air- furnace, with 
eight or ten times their quantity of lead if they be eaſily 
fuſible, and with a larger quantity of lead if they be 
difficultly fuſible; and by ſcorifying the earthy matters, 
while the lead becomes impregnated with the noble 


metals. Theſe operations are entirely ſimilar to thoſe 


employed for the ſeparation of ſilver from its ores b 


precipitation with lead; a detail of which ſee ſubjoined 


under the ſection OxES of SiLvER, [ Proceſſes I. III. 
IV. V. VI. J. Theſe metals are afterwards to be ſe- 
parated from the lead by cupellation, in the manner 


directed in the article Ess AY (of the value of filver 


and of gold). The gold is then to be ſeparated 
from the ſilver by the proceſſes deſcribed in the article 
PARTING, | 


The quantity of lead to be added to the ore in 
this eſſay mult be ſuch as renders the ſcoria very thin, 


that the whole gold may be imbibed by the lead. 
Some iron orcs containing gold cannot be reduced 
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METAL L. UR GTL. 
Platina and into a feoria ſufficiently thin with ſixteen times their 
_S$ilver. quantity of lead unleſs the heat be at the ſame time 
conſiderably increaſed. When the ore is exceedingly 
refractory, the ſcorification ought to be promoted 


by adding to it four times its quantity of tartar, twice 
its quantity of nitre, and four times its quantity of 
litharge. This mixture is to be put in a good eſſay- 
crucible, and covered with the ſea-ſalt, The cru- 
cible is to be ſet in a forge-hearth, and expoſed gra- 
dually to heat, till the ſcoria has acquired ſufficient 
fluidity, and the lead has imbibed the noble metal. 

See the methods which have been uſed for eſaying 
auriferous ſands, under Part III. 


SecT. II. Ores of Platina. 


PLaTiNA is very rare, and has been but lately diſ- 
covered. As, like. gold, it cannot be allayed with 
ſulphur or with arſenic, probably no ore, properly fo 
called, exifts of this metal. Accordingly in the only 
mines of platina which we know, namely, the gold 


mines of Santafe near Carthagena, the platina is found 
native like the gold, and in its metallic ſtate, 


* SECT, III. Ores of Silver. 


5 1. Nxxr to gold, filver is the metal moſt fre- 
-quently found in its metallic ſtate, that is, not mine- 
raliſed by ſulphur or by arſenic. This ſilver, called 
alſo native or virgin, generally affects ſome _— 
form, and conſiſts of filaments or vegetations of va- 
rious figures. It is found in form of plates, of fibres, 
or of grains, or cryſtallized. It lies generally in quartz, 
flint, ſpar, ſlate, cobalt, and in filver-ores, It is ſome - 
times enveloped in a thin ſtony cruſt. It is generally 


allayed with ſome gold: but filver, like all the other 


metals, is much more frequently found mineraliſed by 


ſulphur and by arſenic. 


Three principal proper ores of filver are known, 
which are very rich, but very rare. Theſe are; 

1. The vitreous filver ore. This ore has no deter- 
minate figure, and has nearly the colour, ſoftneſs, and 
fuſibility of lead. It is very heavy, and contains three 
quarters of its weight of pure filver. In this ore the 
ſilver is minerallized by ſulphur alone. Some expert ar- 
tilts imitate it very well by combining ſulphur with fil- 
ver by fuſion in a crucible. 

This ore, according to Cronſtedt, is either in form 


ol plates or of fibres, or is cryſtallized, or has no de- 


terminate figure. It may be imitated by adding about 
five parts of ſulphur to one part of melted filver ; in 
which operation moſt of the ſulphur is conſumed : or 
it may be imitated by 2 a plate of ſilver red- 
bot to the fumes of burning ſulphur. | 

2. The horny or corneous filver ore. This ore is ſo 
called from its colour and ſemitranſparency, by which 
it reſembles horn or colophony. This ore, being ſud- 
denly heated, crackles, as almoſt all ores do, and melts 
with a gentle heat. "Two-thirds of it are ſilver, which 
is mineraliſed by ſulphur and arſenic. . This ore is very 
rare. Wallerius ſays, after Woodward, that it is found 
at Johaun-Georgen-Stadt in Saxony. 

Corneous ore has various colours; white, pearly, 
brown, yellow, greeniſh, or reddiſh. It is foliated 
and ſemitranſparent. It is ſomewhat ductile, and fu- 
ſible with the flame of a candle. When heated, it e- 


mits, as Wallerius ſays, a ſulphureous and blue flame, 


and, according to Cramer, alſo a very ſmall 


phur, and a ſmall quantity of arſenic. hman thinks 
that it is filver united with a little arfenic. But Mr Cron. 
ſtedt ſays, that it is a luna cornea, or filver combined 
with marine acid; and that it is incapable of being de. 
compoſed but by ſubſtances which can unite with 
that acid. This latter opinion ſeems to be the moſt 
probable; as the ore, according to its deſcription, is 
ſimilar to luna cornea, and as it cannot be imitated by 
any mixture of ſulphur and of arſenic with filver. The 


blue flame, and the ſmell lightly arſenical, which are 


emitted from heated corneous ore, are alſo obſervable - 
from every combination of marine acid with a ſubſtance 
containing phlogiſton. 1 

3. Red filver ore, called alſo roficlare. Its colour 
is more or leſs red ; it is ſometimes cryſtallized, very 
heavy, and is fuſible like the above-mentioned ores. 
In this ore the ſilver is mineraliſed by arſenic and by 
ſulphur, but chiefly by the former. It alſo contains 
a little iron, and furniſhes two-thirds of its weight of 
filver. Its red colour may proceed either from the 
iron it contains; or from the mixture of arſenic and 
ſulphur; or, laſtly, from the particular manner in 
which the arſenic is united with the ſilver, an example 
of which we have in the red precipitate of filver made 
by the neutral arſenical ſalt. 

Red ſilver ore is either plated or ſolid, or cryſtal- 


lized, and frequently ſemitranſparent. Its colour is 


various, from a dark grey to a deep red, according to 
the proportions of the two mineralifing ſubſtances. It 
— 5. and breaks in the fire, exhales an arſenical 
fume, and is readily fuſed. It is found generally in 
quartz, ſpar, cryſtal, hornblend. 

Beſides the three filver ores above deſcribed, the 
following ores contain filver mixed with other metals. 

1. Grey filver ore. This contains copper and filver 
mineraliſed by arſenic and ſulphur, and generally more 
of the former than of the latter meta]; but as it is va- 
lued chiefly for the filver, it has been generally enu- 
merated amongſt filver ores. | 

| 2. White filver ore is an arſenical pyrites containing 
ſilver. 

3. Black ſilver are contains ſulphur, arſenic, copper, 
iron, ſometimes lead, and about a fourth part of filver, 
according to Wallerius. | 

4. Plamoſe ſilver ore is white or black, ſtriated like 
plum- alum, or like ore of antimony. It is ſilver mi- 
neraliſed by ſulphur, arſenic, and antimony. 

5. Pech. blend. In this blend filver, gold, and 
zinc, are mineraliſed by ſulphur, probably by inter- 
vention of iron, by which the gold and zinc are ren- 
dered capable of uniting with the ſulphur. . 

6. Silver is frequently found in galena; and ſome- 
times in martial pyrites; in the red ore of arſenic ; in 
various ores of copper, lead, tin, iron, and eſpecially 
cobalt; in blends in yellow or red earths ; in black 
and blue baſaltes ; and alſo in rata of flones which 
do not appear externally to contain any mineral ſub- 
ſtance. ; 

7. Liquid filver ore, or pguhr of ſilver, is a grey or 
whitiſh liquid maſs, which contains, as Wallerius ſays, 
either native ſilver, or ſome fluid ſubſtance capable of 


producing it. Mr Cronſtedt mentions, in the yn 
\ 1 


* 


f 
antit 
of an arſenical fume, Wallerius ſays, that — . 


two-thirds of ſilver, with a conſiderable quantity of ſul. — 
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Fltyiog diſh Memoirs, à water flowing through a mine in more ſo as the ſaid cruſt adherent to the hook hall be Efaying 


i Ores of Norway containing filver. Another inſtance is al- coloured equally on every ſide: but in caſe, while the of Ores of 
Silver- ſo mentioned of a filver guhr, in the Act. Erud. Up- ſcorias are flirred, you perceive any confiderable clam- — 


_ 


6 20. 
Jn Mr Von Juſti pretends, that he has found filver 


mineraliſed by an alkaline ſubſlance ; but he has not 
ſpoken ſufficiently diſtinctly concerning it, to know 
whether he means a ſaline or earthy alkaline mat- 
ter, Henckel alſo pretends, that by treating calca- 
reous earth or certain clays with pyrites, filver may be 
tained, 9 | | 
* 2. Ores of filver may be eſſayed by the ſame me- 
thods which are employed for the extraction of that 
metal from large quantites of ores; which methods 
are different, and ſuited to the different qualities of 
the different ores. See Part III. Or, in general, ores 
and earths containing filver may be eſſayed by the fol- 
lowing proceſſes, which are copied from Dr Mortimer's 
Engliſh edition of Cramer's Art of Eſaying Metals, 
Part II. Proceſs 1. 


PROCESS I. 
To precipitate Silver by means of Lead from fuſible 


Ores. 

« PounD the ore in a very clean iron mortar into 
fine powder: of this weigh one docimaſtical centner 
or quintal, and eight of the like centners of granula- 
ted lead. 

« Then have at hand the docimaſtical teſt, which 
muſt not as yet have ſerved to any operation : pour 
into it about half of the granulated lead, and fpread it 
with your finger thro? the cavity of it. 

« Put upon this lead the pounded ore; and then. 
cover it quite with the remainder of the granulated 
lead. | 

« Put the teft thus loaded under the muffle of an 
eſſay-furnace, and in the hinder part of it : then make 


your fire, and encreaſe it gradually. If you look thro? 


the holes of either of the ſliders, you will ſoon ſee that 
the pounded ore will be raiſed out of the melted lead, 
and ſwim upon it. A little after, it will grow clam- 
my, melt, and be thrown towards the border of the 
teſt : then the ſurface of the lead will appear in the 
middle of the teſt like a bright diſc, and you will fee 
it ſmoak and boil : ſo ſoon as you ſee this, it will be 
proper to diminiſh the fire a ſmall matter for a quar- 
ter of an hour; ſo that the boiling of the lead may 
almoſt ceaſe. Then again, increaſe-the fire to ſuch a 
degree, that all may turn into a thin fluid, and the 
lead may be ſeen, as before, ſmoking and boiling 
with great violence. The ſurface of it will then di- 
miniſh by degrees, and be covered over with a maſs 
of ſcorias. Finally; have at hand an iron hook ready 
heated, wherewith the whole maſs muſt be ftirred, e- 
ſpecially towards the border; that in cafe any ſmall 
parcels of the ore not yet diſſolved ſhould be ad- 
herent there, they may be brought down, taking 


great care not to ſtir any the leaſt thing out of the 


teſt, 


* Now, if what is adherent to the hook during the 


ſtirring, when you raiſe it above the teft, melts quick- 
ly again, and the extremity of the hook grown cold is 
covered with a thin, ſmooth, ſhining cruſt ; it is a ſign 
that the ſcorification is perfect; and it will be th 


mineſs in them, avd when they adhere in good quan- 
tity to the hook, though red-hot, and are inequally 
tinged, and ſeem duſty or rough with grains inter- 
ſperſed here and there; it is a ſign that the ore is not 
entirely turned into ſcorias. In this caſe, you muft 
with a hammer ftrike off what is adherent to the hook, 
pulyerize it, and with a laddle put it again into the 
teſt, without any loſs or mixture of any foreign body, 
and continue the fire in the ſame degree till the ſcoria 
has acquired its perfection and the abovementioned 
qualities. 'This once obtained, take the teft with a 
pair of tongs out of the fire, and pour the lead, toge- 
ther with the ſcoria ſwimming upon it, into a cone 
made hot and rubbed with tallow. Thus will the firſt 
operation of the proceſs be performed, which does 
_ commonly indeed laſt above three quarters of an 
our. 

% With a hammer ſtrike the ſcorias off from the re- 

2 wn cold, and again examine whether th 
a 


ve the characteriſtics of a perfect ſcorification ; if 


they have, you may thence conclude, that the filver 
has been precipitated out of the ore turned to ſcorias, 
and received by the lead. 

„When the ſcortfication laſts longer than we men- 


tioned, the lead at laſt turns to ſcorias or litharge, and 


the filver remains at the bottom of the veſſel : but the 


fire muſt be moderately ſupplied, and the vefſets be 


extremely good, to produce this effect; for they ſel- 
dom refiſt to the ftrength of the ſcorias long enough ; 
ſo that the whole ſcorification may be brought to an 
end; which has afterwards this inconveniency, that the 
filver is diſſipated by grains in the ſmall hollows of the 
corroded ore, and can hardly be well collected again, 
when the ore has but little filver in it. Nay, there is 
till more time to be conſumed to obtain the per- 


fe& deſtruction of the lead, by means of the com- 


bined actions of the fire and air, becauſe the ſcorias 
ſwimming at the top retard it conſiderably. 

In this proceſs, the ſulphur and the arſenic of the 
filver-ore, when the ore is broken ſmall, and extended 
widely in a ſmall quantity, are in part eaſily diſſipated 
by the fire, and in part abſorbed by the lead; the 


lighter part of which, ſwimming upon the heavier, be- 


comes very elammy by means of the ſulphur which is 
in the ore; but when this is diſſipated by the violence 
of fire, it turns into glaſs or ſcorias: but when arſe- 
nic is predominant in the ore, the plumbeous part 
turns immediately into a very penetrating and very fu- 
fible glaſs, having a diſſolving efficacy, unleſs the ar- 
ſenic lies hidden in a white pyrite or cobalt. For this. 
reaſon, the fixed part of the ore, which is no filver, is 
diſſolved by that glaſs, melts, and aſſumes the form of 
ſcorias. The unmetallic earths and the pure copper 
or lead ores thereto adherent are of this kind. The 
filver then remains immutable; and being freed of theſe 


heterogeneous bodies, which are partly diſſipated and 


partly melted, it is precipitated and received by the 
remaining regulus of lead. Therefore this proceſs is 
completed by three diftin operations; viz. 1. By 
roaſting. 2. By ſcorification. 3. By the melting pre- 
cipitation of the filver, which is the reſult of the two 
former operations. | 
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Eſſaying „ The ore muſt be prong” very fine, in order 
of Ores of to increaſe the ſurface, t 


— — ——— 


at the diſſipation of the vo- 
latiles and the diſſolution by litharge may be ſooner 
eſſected. This pulveriſing muſt then be done before the 
ore is weighed, becauſe there is always ſome part'of 
the ore adherent to the mortar or iron plate on which 
It is made fine ; which part being loſt, the operation 
is not exact. Erker was in the right when he pre- 
ſcribed eight centners of lead for the ſubduing of fu- 
ſible ores. Nevertheleſs, it muft be owned, that this 
quantity is ſuperfluous in ſome caſes. However, as 


Silver. 


the fluxibility of the filver-ore depends from the ab- 


ſeace of ſtones, pyrites, &c. it is eaſy to ſee, that 
there are an infinite number of degrees of fluxibility 
which it would be needleſs to determine exactly, and 
moſt commonly very difficult to determine by the bare 
fght. Beſides, a little more lead does not render the 
| proceſs imperfect; on the contrary, if you uſe too 
ſmall a quantity of lead, the ſcorification is never 
completely made. Nay, there are a great many ores, 
containing ſulphur and arſenic in plenty, that deſtroy 
a conſiderable quantity of lead: ſuch are the red ſil- 
ver-ore, and that wherein there is a great deal of the 
- ſeel-grained lead- ore. If the fire muſt be ſometimes 
diminiſhed in the middle of the proceſs, it is in order 
to hinder the too much attenuated litharge, which is 
continually 8 out of che lead, from penetrating 
the pores of the teſt, and from corroding it; which is 
caſily done when the fire is over - ſtrong; for then the 
ſurface of the veſſel which is contiguous to the lead 
contracts cavities, or, being totally conſumed by ſmall 
holes, lets the regulus flow out of it. The veſſels 
that are moſt ſubject to this inconvenience are thoſe in 
the materials of which lime, plaſter, and chalk are 
mixed. Nay, theſe bodies, which are of their nature 
refractory, being eroded during their ſcorification, at 
the ſame time communicate a great clammineſs to the 
ſcoria; ſo that a great quantity of the maſs remains 
adherent ta the teft in the form of protuberancee, 
when you pour it out; whereby a great many grains 
of the regulus are detained.” 


FROCES 8 II. 


Fus regulus obtained by the proceſs I. contains all 
the ſilver of the ore, and the unſcorified part of the 
lead. The filver may be afterwards ſeparated from the 
lead, and obtained pure by cupellation; which proceſs 


is deſcribed uuder the article Ess av (of the value of 


Silver.) 


4 PROCESS TL 
If the filver-ore cannot be waſhed clean, or if it be 


rendered refrattory by a mixture of unmetallic earths 
and ſlonet, the ſcorification of theſe earthy matters fre- 
quently cannot be completed by the proceſs I. Cra- 
mer therefore direQs, that ſuch ores ſhall be treated in 
the following manner. 1 
gHruiſe the ore into an impalpable powder, bygrind- 
ing in a mortar; to a docimaſtical centner of it, add a 


like quantity of glaſs of lead finely pulveriſed ; for the 


more exactly theſe two are mixed together, the more 
caſily the ſcorification afterwards ſucceeds. Put this 
mixture, together with 12 centners of lead, into the 


teſt, according to proceſs I. then put the teſt under 
the muffle, 


* 


See the whole proceſs J. Now this proceſs laſts a little 


greater fire than the foregoing, and as a greater 


L UR G TL. Part Il 
« Make firſt under it a flrong fire, till the lead x, 
boils very well; when you ſee it ſo, diminiſh the vio. of Ory 
lence of the heat, as was directed in the firſt proceſs ; Sie, 
but keep it thus diminiſhed a little longer: then, fi- 
nally, again increaſe the fire to ſuch a degree, till you 
perceive the ſigns of a perfect ſcorification and fuſion. 


longer than the foregoing, and requires a greater fire 
towards the end. | | 

It ſometimes happens that a very refractory ore 
cannot be diſſolved by litharge; and that a maſs, 
which has the clammineſs of pitch, ſwims upon the 
regulus and upon the ſcorias themſelves which are al- 
ready ſubdued in part: when you ſee this, ſhut the 
vents of the furnace to diminiſh the fire; then gently 
touch this refractory body with a ſmall iron cold hook 
to which it will immediately ſtick; take it off ſoftly, 
not to loſe any thing; pound it into a fine powder, 
adding a little glaſs of lead, and put it again into the 
teſt; then continue the ſcorification till it is brought 
to its perfection. But you muſt always examine the 
ſcoria of your refractory ore, to ſee whether there 
may not be ſome grains of regulus diſperſed in it: for 
ſometimes the ſcorias that grow clammy retain ſome- 
thing of the metal; which if yod ſuſpect, pound the 
ſcorias into a fine duſt, and thus the grains of metal 
will appear if there are any left, becauſe they can 
never be pounded fine. The filver is ſeparated from 
this 3 by cupelling, as in Proceſs II. 

« All earths and tones are refractory in the fire: 
for, althougb ſome of them melt naturally in the fire, 
as thoſe that are vitrifiable do; nevertheleſs, all the 
others, a very few excepted, melt much more diſſi- 
cultly than metals, and never become ſo thin in the 
fuſion as is required for the ſufficient precipitation of 
a precious metal. But litharge- itſelf does not con- 
veniently diſſolve theſe refractory matters by the help 
of fire alone, unleſs you add ſome mechanical mixture 
to them; for the very moment the ſaid litharge pene- 
trates through the interſtices of the refractory ore, 
and begins to diſlolve it, a tenacious mals is produced, 
which hardly admits any farther dilution by the li- 
tharge. You may ſee it plain, if you make coloured 
glaſſes with metallic calxes; if you pour careleſſy upon 
them a calx that gives a colour, you will never obtain 
that they may be equally dyed on every ſide, even al- 
though you ſhould torture them far whole days toge- 
ther in a great fire. Nay, glaſs already made can 
never be diluted by only pouring ſalts and litharge 
upon it. Wherefore, you mult uſe the artifice of 
glaſs-makers, who, in the making of the molt perfect 
glaſſes, take great care, before they put the ſpecies of 
their ingredients into the fire, to have a mechanical 
mixture precede, or at leaſt accede during the fuſion 
itſelf, which is done here by pounding glaſs of lead 
mixed with the ore: but if you think that your glaſs 
of lead is not ſufficiently fuſible, you may add to it 
litharge melted firſt, and then pounded into a fine 

owder. | 

« As this ſcorification requires a longer and a 


quantity of litharge is moreover requiſite to ſubdue 
the refraQory ſcoria; it is eaſy to ſee why a much 
greater quantity of lead muſt be uſed here than in 


Proceſs I.; aud, although leſs lead is often an, 
1 


1 


Eſſaying 


at Ores of quantity that can 
gilver. 
— 


part II 


lead, provided the ; 
pelling duly put in execution: 


count of the abundance of the arſenic 


- 


neceſſary ;- leſt, for inſtance, it 


d be neceſfary to try ſo many times the lead 
e to make it evident how much filver the lead 


| when alone leaves in the coppel. Nor need you fear - 


of the filver be taken away by the 
the coppels be good, and the cop- 

for you can hardly 
collect a ponderable quantity of ſilver out of the col- 
lected fume of the lead, which riſes during the cop- 
wap. + as well as out of the litharge that is withdrawn 


ato the coppel.“ 5 re 
P R O C E 8 8 IV. 

If the' ore be rendered refractary by pyrites, Cramer 
directs that the filver ſhould be precipitated by lead 
in the following manner. (Art of Aſaying, Part II. 
roc. 4. | 
Pe 21 your ore into a rough powder, and put a 
centner of it into the teſt : put upon this another teft 
in the manner of a tile; put it under the muffle hard] 
red-hot: increaſe the fare-by degrees. There will 
always be a crackling: which being ended, take away 
the upper-teſt ; for when the veſſels have been red- 
hot about one minute, the ore ceaſes to ſplit. Leave 
the ore under the muffle till the arſenic and the ſul- 


leſt any thin 


phur are for the moſt part evaporated; which you 


will know from the ceſſation of the viſible fmoke, of 
the ſmell of garlic, or the acid; then take away the 
teſt, and leave it in a place not too cold, that it may 
cool of itſelf... ; 

« Pour out, without any diſſipation, the roaſted 
ore, and with a knife take away what is adherent to 
the veſſel; pound it to a moſt ſubtile powder, and 
grind it together with an equal weight of glaſs of lead; 
and, finally, ſcorify the -whole 
lame teſt wherein the teſting was made, unleſs it has 
contracted chinks, as was deſcribed in Proceſs III. 

«© Remarks. Yellow pyrites-ores contain a very 
great quantity. of ſulphur, even ter than is ne- 
ceſſary to ſaturate the metal that lies hidden in them. 
For which reaſon this ſuperfluous ſulphur diſſipates 
ina middling fire; but if it had been mixed with lead, 
it would have rendered it refractory, nor could it after- 
wards be diſſipated from it without a coyfiderable 
deſtruction of the lead. The white arſenical pyrites 
turn alſo a great quantity of lead into glaſs, on ac- 
ey contain, 
For which reaſon theſe ores muſt be previouſly roaſted, 
that the ſulphur and arſenic may be diſſipated. Nor 
need you fear leſt any part of the filver be carried 
away with the arſenic; for when arſenic is ſeparated 
from any fixed body, by a certain degree of fire, it 
carries nothing of that body away with it.“ | 


PROCESS V. 


SILVER. may be precipitated from its ore by cupellation 


only, in the following Proceſs, given by Cramer, 
[Art of Aſaying, Part II. Proc. 9. "2a 


* Pound one centner of ore; roaſt it in the 
manner directed in the laſt proceſs; beat it to a moſt 
ſubtle powder; and if it melts with difficulty on the 
fire, grind it together with one centner-of litharge, 


which is not neceſſary when the ore melts cafily : then 
Vor. VII, Cs Ars 
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it is nevertheleſs * always to uſe the greateſt 


does not ſenſibly increaſe the maſs of the ſcorias. 


to render 


lected ore in tbe 


- — 
— 
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LI UR G X. 


five or fix parts, and wrap up every one of them ſeve- ® 
rally in ſuch bits of paper as can contain no more than 
this ſmall portion. 7 | 

« Put a very large coppel under the muffle ; roaſt © 
it well firſt, and then ꝓut into it fixteen centners of 
lead: when the lead begins to ſmoke and boil, put 
upon it one of the ſaid portions with the ſmall paper 
it was wrapt up in, and diminiſh the fire immediately, 


in the ſame manner as if you would make a ſcorifica- 
tion in a teſt, but in a leſſer time. The ſmall paper, 


which turns preſently to aſhes, goes off of itſelf, and 
The 
ore proceeding therefrom is caſt on the border, and 
turns to ſcorias very ſoon. Increaſe the fire again im- 
mediately, and, at the ſame time, put another por- 
tion of the ore into the coppel, as was juſt now faid. 
The ſame effects will be produced. 
ſame manner, till. all the portions are thrown in and 
conſumed in the lead. Finally, deſtroy the remaining 
lead with a ſtronger fire. . 

The filver that was in the ore and in the lead 
will remain in the coppel. If you deduct from it the 
bead n from the lead, you will have the 
* of the filver contained in the ore. If the ore 
emp * was eaſy to be melted, all the ſcoria vaniſhes ; 
but if it was refractory or not fuſible, all the ſcoria 
does not always away, but there remains ſome- 
thing of it now and then in the form of duſt. A great 
many ores and metals may be tried in this way, 
except only ſuch as ſplit and corrode the coppels. 
There are likewiſe ſome of them which muſt be pre- 
viouſly prepared in the ſame manner as is required 
em fit for going through a ſcorification. 
See the foregoing Proceſſes. Exod: 
« Remarks. The ore thrown at ſeveral times up- 
on lead 2 in a coppel may be diſſolved without 
the foregoing ſcorification: but this is very far from 
having an equal ſucceſs with all kinds of ores ; for 
there are ores and metals which reſiſt very much to 
their diffolution by litharge ; and which being on this 
account 'thrown on the border, are not fufficiently 
diſſolved; becauſe the litharge ſteals away ſoon into 
the coppel. Nevertheleſs, there are ſome others which 
vaniſh entirely by this method, except the filver and 
gold that was contained in them, | 

« A previous roaſting is neceſſary, firſt, for the 
reaſons mentioned, and then becauſe the ore thrown 
upon boiling lead ſhould not crackle and leap out; 
for, having once paſſed the fire, it bears the moſt ſud- 


den heat.” 


% 
| 


PROCESS VI. 


Silver may be precipitated out of the ſame bodies as 


were mentioned in the foregoing proceſſes by ſcorification 
in a crucible, [ Cramer, Proc. 15.] 


«© Tu body out of which you intend to precipitate 
filver muſt be previouſly prepared for a ſcorification 
by pounding and roaſting, as mentioned in the former 

roceſſes. Then, in the ſame manner, and with the 
2 quantity of lead, put it into a crucible ſtricly 
examined, that it be entire, ſolid, not ſpeckled with 


black ſpots, like the ſcoria of iron, eſpecially at its 


inferior parts, and capable of containing three times 
27 U ; | as 


4927 


divide the mixture or the powder of the ore alone into Eflaying 


on in the 


— -  — — 


492 ME TAL e | art 
Elſaying » The ore muſt be N very ſine, in order « Make firſt under it a flrong fire, till the lead Et, 
of Orcs of to increaſe the ſurface, that the diſſipation of the vo- boils very well ; when you ſee it ſo, diminiſh the vio- of O3 


Silver- latiles and the diffolution by litharge may be ſooner 

eſſected. This pulveriſing muſt then 2 done before the 
ore is weighed, becauſe there is always ſome part of 
the ore adherent to the mortar or iron plate on which 
it is made fine; which part being loſt, the operation 
13 not exact. Erker was in the right when he pre- 
ſcribed eight centners of lead for the ſubduing of fu- 
ſible ores. Nevertheleſs, it muſt be owned, that this 
quantity is ſuperfluous in ſome caſes. However, as 
the fluxibility of the ſilver- ore depends from the ab- 
ſeace of ſtones, pyrites, &c. it is eaſy to ſee, that 
there are an infinite number of degrees of fluxibility 
which it would be needleſs to determine exactly, and 
moſt commonly very diflicult to determine by the bare 
ſight. Beſides, a little more lead does not render the 
proceſs imperfect; on the contrary, if you uſe too 
{ſmall a quantity of lead, the ſcorification is never 
completely made. Nay, there are a great many ores, 
containing ſulphur and arſenic in plenty, that deſtroy 
a conſiderable quantity of lead: ſuch are the red ſil- 
ver-ore, and that wherein there is a great deal of the 
| ſteel-grained lead-ore. If the fire muſt be ſometimes 
diminiſhed in the middle of the proceſs, it is in order 
to hinder the too much attenuated litharge, which is 
continually 1 out of the lead, from penetrating 
the pores of the teſt, and from corroding it; which is 
caſily done when the fire is over-ſtrong; for then the 
ſurface of the veſſel which is contiguous to the lead 
contracts cavities, or, being totally conſumed by ſmall 
holes, lets the regulus flow out of it. The veſſels 
that are moſt ſubject to this inconvenience are thoſe in 
the materials of which lime, plaſter, and chalk are 
mixed. Nay, theſe bodies, which are of their nature 
refractory, being eroded during their ſcorification, at 
the ſame time communicate a great clammineſs to the 
{coria ; ſo that a great quantity of the maſs remains 
adherent to the teft in the form of protuberancee, 
when you pour it out ; whereby a great many grains 
of the regulus are detained,” 


ER QUO THIS IL 


Tus regulus obtained by the proceſs I. contains all 
the ſilver of the ore, and the unſcorified part of the 
lead. The filver may be afterwards ſeparated from the 
lead, and obtained pure by cupellation; which proceſs 
is deſcribed uuder the article Essay (of the value of 
Silver.) 


-Þ-K-0-C-x-8-8..12. 


If the filver-ore cannot be waſhed clean, or if it be 
rendered refrattory by a mixture of unmetallic earths 
and jiones, the ſcorification of theſe earthy matters fre- 
quently cannot be completed by the proceſs I. Cra- 
mer therefore directs, that ſuch ores ſhall be treated in 
the following manner. 


« Bruiſethe ore into an impalpable powder, bygrind- 


ing in a mortar ; to a docimaſtical centner of it, add a 
like quantity of plaſs of lead finely pulveriſed ; for the 
more exactly theſe two are mixed together, the more 
ealily the ſcorification afterwards ſucceeds. Put this 
mixture, together with 12 centners of lead, into the 


teſt, according to proceſs I. then put the teſt under 
the muffle. 


* 


lence of the heat, as was directed in the firlt proceſs ; Sir, 
. 


but keep it thus diminiſhed, a little longer: then, 6. 
nally, again increaſe the fire to ſuch a degree, till you 
perceive the ſigns of a perfect ſcorification and fuſion. 
See the whole proceſs J. Now this proceſs laſts a little 
longer than the foregoing, and requires a greater fire 
towards the end. 

&« It ſometimes happens that a very refractory ore 
cannot be diſſolved by litharge ; and that a maſs, 
which has the clammineſs of pitch, ſwims upon the 
regulus and upon the ſcorias themſelves which are al- 
ready ſubdued in part: when you ſee this, ſhut the 
vents of the furnace to diminiſh the fire; then gently 
touch this refractory body with a ſmall iron cold hook, 
to which it will immediately ſtick; take it off ſoftly, 
not to loſe any thing; pound it into a fine powder, 
adding a little glaſs of lead, and put it again into the 
teſt; then continue the ſcorification till it is brought 
to its perfection. But you muſt always examine the 
ſcoria of your refractory ore, to ſee whether there 
may not be ſome grains of regulus diſperſed in it: for 
ſometimes the ſcorias that grow clammy retain ſome- 
thing of the metal; which if you ſuſpect, pound the 
ſcorias into a fine duſt, and thus the grains of metal 
will appear if there are any left, becauſe they can 
never be pounded fine. The filver is ſeparated from 
this regulus by cupelling, as in Proceſs II. 

« All earths and ſtones are refractory in the fire: 
for, although ſome of them melt naturally in the fire, 
as thoſe that are vitrifiable do; nevertheleſs, all the 
others, a very few excepted, melt much more diſſi- 
cultly than metals, and never become ſo thin in the 
fuſion as is required for the ſufficient. precipitation of 
a precious metal. But litharge itſelf does not con- 
veniently diſſolve theſe refractory matters by the help 
of fire alone, unleſs you add ſome mechanical mixture 
to them; for the very moment the ſaid litharge pene- 
trates through the interſtices of the refractory ore, 
and begins to diſſolve it, a tenacious mals is produced, 
which hardly admits any farther dilution by the li- 
tharge. You may ſee it plain, if you make coloured 
glaſſes with metallic calxes; if you pour careleſſy upon 
them a calx that gives a colour, you will never obtain 
that they may be equally dyed on every ſide, even al- 
though you ſhould torture them for whole days toge- 
ther in a great fire. Nay, glaſs already made can 
never be diluted by only pouring falts and litharge 
upon it. Wherefore, you mult uſe the artifice of 
glaſs-makers, who, in the making of the molt perfect 
glaſſes, take great care, before they put the ſpecies of 
their ingredients into the fire, to have a mechanical 
mixture precede, or at leaſt accede during the fuſion 
itſelf, which is done here by pounding glaſs of lead 
mixed with the ore: but if you think that your glats 
of lead is not ſufficiently fuſible, you may add to it 
litharge melted firſt, and then pounded into a fine 

owder. | 

« As this ſcorification requires a longer and a 
greater fire than the foregoing, and as a greater 
quantity of litharge is moreover requiſite to ſubdue 
the refrectory ſcoria; it is eaſy to ſee why a much 
greater quantity of lead muſt be uſed here than in 


Proceſs I.; aud, although leſs lead is often * 
; i 


0 


— 


Eſſay 
of Ores 9 
Silver. 


Part H. 


- 


e neceſſary ; leſt, for war re - 
d be neceſfary to try ſo many times the lea 
. to make it evident how much filver the lead 


' when alone leaves in the coppel. Nor need you fear 


leſt any thing of the filver be taken away by the 


lead, provided the coppels be good, and the cop- 


lling duly put in execution: for you can hardly 
kolleck a — quantity of ſilver out of the col - 
Iced fume of the lead, which riſes during the cop- 
elling, as well as out of the litharge that is withdrawn 


into the coppel.“ 3 
PROCESS S IV. 

If ile ore be rendered refractory by pyrites, Cramer 
directs that the ſilver ſhould be precipitated by lead 
in the following manner. ( Art of Aſaying, Part II. 

roc. 4.) 
f 6 +. your ore into a rough powder, and put a 
centner of it into the teſt: put upon this another teſt 


1 the manner of a tile; put it under the muffle hardly 


d-hot: increaſe the fire by degrees. There will 
always be a crackling: which being ended, take away 
the upper-teſt ; for when the veſſels have been red- 
hot about one minute, the ore ceaſes to ſplit. Leave 
the ore under the muffle till the arſenic and the ſul- 
phur are for the moſt part evaporated; which you 
will know from the ceſſation of the viſible fmoke, of 
the ſmell of garlic, or the acid ; then take away the 
teſt, and leave it in a place not too cold, that it may 
cool of itſelf. 

« Pour out, without any diſſipation, the roafted 
ore, and with a knife take away what is adherent to 
the veſſel; pound it to a moſt ſubtile powder, and 
grind it together with an equal weight of glaſs of lead; 
and, finally, ſcorify the whole lected ore in the 
{ame teſt wherein the teſting was made, unleſs it has 
contracted chinks, as was deſcribed in Proceſs III. 

© Remarks. Yellow pyrites-ores contain a very 
great quantity of ſulphur, even greater than is ne- 
ceſſary to ſaturate the metal that lies hidden in them. 
For which reaſon this ſuperfluous ſulphur diſſipates 
ina middling fire ; but if it had been mixed with lead, 
it would have rendered it refraQory, nor could it after- 
wards be diſſipated from it without a coyſiderable 
deſtruction of the lead. The white arſenical pyrites 
turn alſo a great quantity of lead into glaſs, on ac- 
count of the abundance of the arſenic they contain. 
For which reaſon theſe ores mult be previouſly roaſted, 
that the ſulphur and arſenic may be diſſipated. Nor 
need you fear leſt any part of the filver be carried 
away with the arſenic; for when arſenic is ſeparated 
from any fixed body, by a certain degree of fire, it 
carries nothing of that body away with it.” 


PROCESS V. 


SILVER may be precipitated from its ore by cupellation 
_ only, in the following Proceſs, given by Cramer, 
[Art of Aſaying, Part II. Proc. g.] | 


“Pound one centner of ore; roaſt it in the 
manner directed in the laſt proceſs ; beat it to a moſt 
ſubtle powder; and if it melts with difficulty on the 


fre, grind it together with one centner of litharge, 


which is not neceſſary when the ore melts eaſily: then 
Vor, VII, Y I 


ME T A L 
ing it is nevertheleſs proper always to uſe the greatelt 
f quantity that can 


does not ſenſibly increaſe the maſs of the ſcorias. 


0, & Wn. 5 


five or ſix parts, and wrap up every one of them ſeve- o 
rally in ſuch bits of paper as can contain no more than 
this ſmall portion. | 
% Put a very large coppel under the muffle ; roaſt 
it well firſt, and then put into it ſixteen centners of 
lead: when the lead begins to ſmoke and boi), put 
upon it one of the ſaid portions with the ſmall paper 
it was wrapt up in, and diminiſh the fire immediately, 
in the ſame manner as if you would make a ſcorifica- 
tion in a teſt, but in a leſſer time. The ſmall paper, 
which turns preſently to aſhes, goes off of itſelf, and 
The 
ore proceeding therefrom is caſt on the border, and 
turns to ſcorias very ſoon. Increaſe the fire again im- 
mediately, and, at the ſame time, put another por- 
tion of the ore into the coppel, as was juſt now ſaid. 
The ſame effects will be produced. Go on in the 
ſame manner, till. all the portions are thrown in and 
conſumed in the lead. Finally, deſtroy the remaining 
lead with a ſtronger fire. : 
« The filver that was in the ore and in the lead 
will remain in the coppel. If you deduct from it the 
bead proceeding from the lead, you will have the 
— of the filver contained in the ore. If the ore 
emp __ was eaſy to be melted, all the ſcoria vaniſhes ; 
but if it was refractory or not fuſible, all the ſcoria 
does not always go away, but there remains ſome- 
thing of it now and then iu the form of duſt. A great 
many ores and metals may be tried in this way, 
except only ſuch as ſplit and corrode the -coppels. 
There are likewiſe ſome of them which muſt be pre- 
viouſly prepared in the ſame manner as is required 


to render them fit for going through a ſcorification. 


See the foregoing Proceſſes. 

„% Remarks. The ore thrown at ſeveral times up- 
on lead boiling in a coppel may be diſſolved without 
the foregoing orification : but this is very far from 
having an equal ſucceſs with all kinds of ores ; for 
there are ores and metals which reſiſt very much to 
their diffolution by litharge ; and which being on this 
account thrown on the border, are not ſufficiently 
diſſolved ; becauſe the litharge ſteals away ſoon into 
the coppel. Nevertheleſs, there are ſome others which 
vaniſh entirely by this method, except the filver and 
gold that was contained in them. 

« A previous roaſting is neceſſary, firſt, for the 
reaſons mentioned, and then becauſe the ore thrown 
upon boiling lead ſhould not crackle and leap out ; 
for, having once paſſed the fire, it bears the moſt ſud- 
den heat.” | 


PROCESS 8s VI. 


Silver may be precipitated out of the ſame bodies as 
were mentioned in the foregoing proceſſes by ſcorification + 
in a crucible. | Cramer, Proc. 15.] 


«© Tux body out of which you intend to precipitate 
ſilver muſt be previouſly prepared for a ſcorification 
by pounding and roaſting, as mentioned in the former 

roceſſes. Then, in the ſame manner, and with the 


ame quantity of lead, put it into a crucible ftrialy 
examined, that it be entire, ſolid, not ſpeckled with 
black ſpots, like the ſcoria of iron, eſpecially at its 
inferior parts, and capable of containing three times 
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divide the mixture or the powder of the ore alone into Eſaying 


4928 


| M E T A L 


Eilaying as much. Add beſides glaſs gall and common ſalt, 


ot Ores of- both 


Silver. 


very dry, and enough, that when the whole is 
melted, the ſalts may ſwim at top at the height of 
about half an inch. | 

« Put the crucible thus loaded into a wind- furnace; 
ſhut it cloſe with a tile; put coals round it, but not 
higher than the upper border of the crucible, Then 
fight them with burning coals, and increaſe the fire 
till the whole melts very thin, which will be done by 
a middling fire, maintained always equal, and never 
greater: leave it thus for about one quarter of an 
hour, that the ſcorification may be perfectly made. 
Take off the tile and tir the maſs with an iron wire, 
and a little after pour it out into the mould. When 
the regulus is cleaned from ſcorias, try it in a teſt by 
coppelling it. 

«© Remarks. The ſcorification of any ore what- 
ever, or of any body fetched out of ores, may indeed 
be made by this apparatus, as well as in a teſt under 


a muffle: but it 1 chiefly to the end that a greater 
ma 


quantity of metal be melted from it with profit. 
For you may put many common pounds of it at one 
fingtewgme into the crucible ; but then you need not 
obſerve the proportion of lead preſcribed in the fore- 
going proceſs; nay, a quantity of lead two or three 


times leſs is ſufficient, according to the different qua- 
lities of the object. But the maſs will certainly be 


fpilt, unleſs you chpoſe a very good crucible ; for there 
is no veſſel charged with litharge, that can bear a 
ſtrong fire having a draught of wind, without giving 
way through it to the 2 

« You add glaſs-gall and common falt, that they 
may forward the ſcorification, by ſwimming at top; 
for the refractory ſcoria rejected by the litharge, and 
adhering between this and the ſalts that ſwim at top, 
is ſoon 1 to a flux, and the precipitation of the 
filver is thereby accelerated. They alſo hinder in a 
manner a ſmall burning coal fallen into the crucible, 


' from ſetting the litharge a boiling, which troubles 


the operation; for the litharge or glaſs of lead, 
eſpecially that which is made without any addition, 
fo. ſoon as the phlogiſton gets into it, raiſes into a 


' foamy maſs, confiſting of a multitude of ſmall bub- 


bles very difficult to be confined, unleſs the phlogiſton 
be entirely conſumed, and the litharge reduced to 
lead, which ſometimes raifes above the border of the 
veſſel.” 


white and green earths. 


— 


D 


performed in the ſame manner as ſor the ſeparation of 
native gold; a detail of which ſee in Part III. 
„ WW. | 5 
The. corneous ore, if it really be, as Cronſtedt ſays, 
a luna cornea, ought to be treated in ſome of the 
methods directed for the reduQion of luna cornea, 
See CHEMISTRY, n* 366, 367. 


SECT. IV. Ores of Copper. 


$ 1, Coyeer is found under ground in three diffe- 
rent forms. 1. Native or virgin copper diverſely ra- 
ified, which is much more rare than native ſilver. 
his native copper is not ſo ductile as copper purified 
by fuſions from the ore (A). 2. Copper is found in 
form of calx, of verdigreaſe, of precipitates. Such 
are the minerals called iy copper ores, and ſeveral | 
Theſe matters are only cop- 
er almoſt pure and but little mineraliſed, but which 
s been corroded, diffolved, precipitated, calcined 
by ſaline matters, by the action of the air, of water, 
and of earths (3). 3. Copper is frequently in a truly 


mineral ſtate, that is, combined with ſulphur, and 


with arſenic, with other metallic matters mixed with 
earths, and enveloped in different matrixes. Theſe 
are the true copper ores. They have no regnlar forms 
except they partake of the nature of pyrites. eir 
colours are very different, which depend chiefly on the . 
roportion of the mineral ſubſtances compoſing them. 
itly, in almoſt all of them we may perceive green or 
blue colours, which always indicate an eroſion or cal- 
cination of the copper. Moſt copper ores contain al- 
ſo ſome iron or ferruginous earth, to which the ochrey 
colour is to be attributed, which might make us believe 
them to be ores of iron. Ores which comain much iron 
are the moſt difficultly fufible. | 

Copper ores have almoſt all a yellow, golden, and 
ſhining colour, by which they are eaſily diſtinguiſhed. 
Some of them are coloured with iriſes, and frequently 
have ſpots of verdegriſe, by which alſo they are diſtin- 
guiſhable from other ores. 

Many copper ores are alſo rich in filver. Such is 
that called the white copper ore, the colour of which 
is rather occafioned by arfenic than by ſilver, altho' it 
contains ſo much filver as to be enumerated by ſeveral 

= mine- 


(a) Naive Copper is ſolid ; or conſiſting of ſriable maſſes, formed by precipitation of cupreous vitriolic waters, 
called cement or ziment copper ; or formiiig cryſtallized cubes, or grains, leaves, branches, or filaments. 


Nati tallic ſilu be ſeparated ff DEN 
Native metallic fituer* may t rom the 

ſtones and earths with which it 'is intermixed, by Orts. 
amalgamation with mercury, which operation is to be 


of which copper is obtainable. 6. Copper is alſo found in the mineral called kupfer nickel. 


(a) Calciform ores are either pure calxes of copper, or are mixed with heterogeneous matters. 1. The pure are, 
looſe friable ochre, called cœruleum montanum, mountain-blue, and viride montauum, mountain- green; and the 


red indurated calx, called improperly glaſs copper ore. 2. Mixed calciform ores are thoſe in which the calx of 


copper is mixed; with calcareous earth, forming a mountain blue; with ren, forming a black calx; with gypſum, 
an indurated green ore, called malachites; and with guartz, a red ore. - 
(e) Copper is maneraliſed, 1. By ſulphur, forming the grey copper ore, improperly called vitreous (minera cu- 
pri vitrea Wallerii). 2. By ſu/phurated iron, forming the hepatic copper ore (minera cupri hepatica Wallerii) of a 
brown yellow colour. It is a kind of cupreous pyrites, and is called by Cronſtedt era cupri pyritacea. Some- 
times it is of a blackiſh grey colour, and is then called pyrites cupri griſeus (minera cupri griſea Wallerii) ; ſome- 
times of a reddiſh yellow, and tarniſhed with blue iriſes on its ſurface, when it is called miuera cupri lazurea; when 
of a yellowiſh green colour, it is the pyrites cupri flavo-virideſcens (cuprum ſulphure & ferro mineraliſatum Wal- 
lerii) ; and when of a pale yellow colour, it is the pyrites cupri palide ſlavus. Moft of the above pyritaceous ores 
contain alſo ſome arſenic, but their ſulphur is predominant. 3. Copper mineraliſed by ſulphur, iron, and arſenic. 
White copper ore (Minera cupri alba Wall.) This ore contains alſo ſome filver. 4. Copper diſſolved by vitrialir 
acid. Native blue vitricl. 5. Copper uvited with bitumens, Copper-coal ore. This is a pit-coal, from the aſhes 


- 


G0. 3 © T: 435929 
poſed of copper mineraliſed by ſulphur, could not be Effaying 
treated properly by this proceſs, in which no previous of Ores 0 
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Eſaying mineralogiſts amongſt ſilver ores. 


if Orcs of \ Laſtly, the pyrites of a golden yellow colour which — 


Copper. contains copper 
, co PP 


and ſulphur, and the white pyrites 
which contains copper and arſenic, are conſidered as 
copper ores by ſeveral chemiſts and uaturaliſts. Hene- 
kel and Cramer remark, that no proper ore of copper 
is known which does not contain a confiderable quan- 
tity of arſenic. | 

6. 2. Cres of copper may be eſayed in methods ſi- 
milar to thoſe employed for ſmelting of large quanti- 
ties of - ores, (Part III.) or they may in general be 
eſſayed by the following proceſſes; 


7 R UC 8:8 L 
To reduce and precipitate copper from @ pure and fufſible 


ore in a cloſe veſſel. 


« M1x one, or, if you have ſmall weights, two do- 


cimaſtical centners of ore beat extremely fine, with fix 
centners of the black flux ; and having put them into 
a crucible or pot, cover them one inch high with com- 
mon ſalt, and preſs them down with your finger: but 


* 


. 


roaſting is required. The ſulphur of this ore would 
with the alkali of the black flux form a hepar, from 
which the metal would not precipitate.) “gut eſpe+ 
cially the green and azure- coloured ores, and the cæ- 
ruleum and viride montanum, which are not very diffe- 
rent from them. But if there is a great quantity of 
arſenic, ſulphur, or of the ore of another metal and 
ſemimetal joined to the ore of copper, then you will 
never obtain a malleable regulus of pure copper, tho? 
ores are not always rendered refractory by the preſence 
of theſe.“ 


PR O“ C E S8 8 I. 


To reduce and precipitate copper out of ores renders 
ed reſractorꝝ by earth and ſtones that cannot be waſh» 


ed off. 


% Bear your ore into a moſt fubtil powder, of 
which weigh one or two centners, and mix as much 
ſandiver to them. 'This done, add four times as much 


Jet the capacity of the veſſel be ſuch, that it may be of the black flux with reſpe& to the ore; for by this 
only half full; ſhut the veſſel cloſe, put it into the fur means, the ſterile terreſtrial parts are better diſpoſed 


nace ; heap coals upon it, ſo that it may be covered 
over with them a few inches high; govern the fire in 
ſuch a manner, that it may firſt grow lightly red-hot. 
Soon after you will hear your common falt crackle; 
and then there will be a gentle hiſſing noife. So lo 

as this laſts, keep the 2 

quite od r. Then increaſe ſuddenly the fire, either 
with the funnel and cover put upon the furnace, or 
with a pair of bellows applied to the hole of the bot- 
tom part, that the veſſel may grow very red-hot. 
Thus you will reduce and precipitate your copper in 
about a quarter of an hour: then take out the veſſel, 
and ſtrike with a few blows the pavement upon which 
you put it, that all the ſmall grains of copper may be 
colleQed in one maſs, 

«+ Break the veſſel, when grown cold, in two, from 
top to bottom, as nearly as you can: if the whole 
proceſs has been weli-performed, you will find a ſolid, 
perfectly yellow and malleable regulus adhering to the 
bottom of the veſſel, with ſcorias remaining at top of 
a brown colour, ſolid, hard, and ſhining, from which 
the regulus muſt be ſeparated with ſeveral gentle blows 
of a hammer ; this done, weigh it, after having wiped 
off all the filthineſs. | 

A ſoft, duſty, and very black, ſcoria, is a ſign of a 
fire not ſufficiently ſtrong. Small neat grains of cop- 
per reduced but not precipitated, and adhering ſtill to 
icorias, eſpecially not very far from the bottom, and 
an unequal and ramificated regulus, are ſigns of the 
ſame thing. A ſolid, hard, ſhining, red-coloured 
ſcoria, eſpecially about the regulus, or even the regu- 
lus itſelf when covered with a like ſmall cruſt, are 
_ of an exceſs in the degree and duration of the 

re. 
Nemariæ All the ores which ate eaſily melted 
in the fire are not the objects of this proceſs ; for they 
wult alſo be very pure. Such are the vitreous copper 
ores.” (Mr Cramer means, it is preſumed, the red 
calcifarm ore called improperly glaſs ore, and not the 
Minera cupri vitrea of Wallerius, which being com- 
R | 


me degree of fire till it is 


% 


to a ſcorification, and the reducing and precipitating 
flux may a& more freely upon the metallic particles 
freed from all their incumbrances. 

„ As for the reſt, make the apparatus as in laſt 
roceſs: but you muſt make the fire a little ſtronger 
or about half an hour together. When the veſſel is 
grown cald and broken, examine the ſcorias, whether 
they are as they ought to be. The regulus will be as 
fine and ductile as the foregoing. 

« Remarks. As theſe copper ores hardly conceal 
any ſulphur and arſenic in them, the roaſting would 
be of no effect, and much copper would be loft, For 
no metallic calx, except thoſe of gold and filver, im- 
properly ſo called, can be roaſted, without you find a 
part of the metal loſt after the reduction. 


PROCESS U.. 


To precipitate copper out of an ore (Dd) that contains 
wa , an, | N 


« Do all according to laſt proceſs. But you will 


find, after the veſſel is broken, a regulus upon no ac» 
count ſo fine, but leſs ductile, wherein the genuine 
colour of the copper does not perfectly appear, and 
which muſt be further purified. 

«© Remarks. The fire uſed in this operation is not 
fa ſtrong that the iron ſhould turn to a regulus. But 
as copper is the menſtruum of iron, which is of itſelf 
very refractory in the fire; for this reaſon, while the 
ore and the flux are moſt intimately mixed and con- 
founded by trituration, the greateit part of the iron be- 
ing diſſolved by the copper, turns into a regulus along 
with it.“ 


PROCES 8 IV. 
The roaſting of a þ N ſulphureous, atſenical, ſemi- 
Cy 


meta copper ore. 
«© BREAK two docimaſtical.centners of the ore to a 


coarſe powder, put them into a teſt covered with a 
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(v) Mr Cramer ſtill means the calciform ores only, and not the mineraliſed ores of copper. 


— 


Fo 
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Eflaying tile, and place them under the muffle of a docimaſtical a veſſel both very clean and well cloſed will clearly EHu. 
of Ores of fyrnace. But the fire muſt be ſo gentle, that the ſhew. ö 8 - of Ores & 
Cooper. muffle may be but faintly red-hot. When the ore has © When the greateſt part of the ſulphur and the Copper, | 


decrepitated, open the teſt, and continue the fire for 


a few minutes; then increaſe it by degrees, that you 
may ſee the ore perpetually ſmoking a little : in the 
mean time, it is alſo proper now and then to ſtir it up 
with an iron hook. The ſhining particles will aſſume 
a dark red or blackiſh colour. This done, take out 
the teft, that it may grow cold. If the ſmall grains 
are not melted, nor ſtrongly adherent to each other, 
hitherto all will be well; but if they run again in- 
to one ſingle cake, the proceſs mult be made again 
with another portion of the ore, in a more gentle fire. 

« When the ore is grown cold, beat it to a powder 
ſomewhat finer, and roaft it by the ſanie method as 
before ; then take it out, and if the powder is not 
melted yet, beat it again to a molt ſubtil powder; in 
this you are to take care that nothing be loſt. 

% Roaſt the powder in a fire ſomewhat ſtronger, 
but for a few minutes only. If you do not then find 
the ore any way inclined to melt, add a little tallow, 
and burn it away under the muffle, and do the ſame 
another time again, till, the fire being very bright, 
you no longer perceive any ſulphureous, arſenical, un- 
pleaſant ſmell, or any ſmoke ; and there remains no- 


_ but a thin, ſoft powder, of a dark red, or 


blackiſh colour. 
«© Remarks. Every pyrites contains iron, with an 


. unmetallic earth: to which ſulphur, or arſenic, and 


moſt commonly both, always join. Beſides, there is 
copper in many pyrites; but ſometimes more, and 
ſometimes leſs : ſome of them are altogether deſtitute of 
copper ; therefore, ſo much as pyrites differ with re- 
gard to the proportion of their conftituent particles, 
15 much do they differ as to their diſpoſition in the 
fire. For inſtance, the more copper there is in py- 
rites, the more it inclines to colliquation. The more 
ſulphur and arſenic it has in it, the more quickly the 
melting of it will be procured, and the reverſe : the 
more iron and unmetallic earth it contains, the more it 
proves refractory in the fire. Now if ſuch pyrites 
melt in the roaſting, as happens to ſome of them if 
they grow but red-hot, the ſulphur and arſenic that 
lies hidden therein are fo ſtrictly united with the fixed 
part, that you would in vain attempt to diſſipate them. 
Nay, in this caſe, when it is reduced again into a 
powder, it requires a much greater time and accuracy 
in the regimen of the fire to perform the operation. 
For this reaſon, it is much better to repeat it with new 
pyrites. But you can roaſt no more than the double 
quantity at once of the ore” you have a mind to em- 
ploy 1n the foregoing experiment; to the end that, the 


precipitation by fuſion not ſucceeding, there may re- 


main {till another portion entire; leſt you ſhould be 
obliged to repeat a tedious roaſting, If you ſee the 
ſigns of a ferreous refractory pyrites, the operation 
muſt be performed with a greater fire, and much more 
quickly. However, take care not to do it with too 
violent a fire : for a great deal of copper is conſumed 
not only by tbe arſenic, but alſo by the fulphur ; and 
this happens even in veſſels ſhut very cloſe, when the 
ſulphur is expelled by a fire not quite ſo ſtrong; which 
a reiterated and milder ſublimation. of the ſulphur in 


arſenic iz diſſipated by ſuch cauſes as promote colli — 


quation, you may make a ſtronger fire: but then it is 
proper to add a little of ſome fat body; for this 
diſſolves mineral ſulphur: it changes the mixture of 
it in ſome part, which, for inſtance, conſiſts in a 
certain proportion of acid and phlogiſton; and at © 
the ſame time hinders the metallic earth from be. 
ng reduced into copper, by being burnt to an ex- 
cels, From theſe effects, the reaſon is plain, why 
aſſayers produce Jeſs metals in the trying of veing 
of copper, lead, and tin, than ſkilful fmelters do in 
large operations. For the former perform the roaſt. 
ing under a muffle, with a clear fire, and without any 
oily reducing menſtruum; whereas the latter perform 


it in the middle of charcoal or of wood, which perpe- 


tually emit a reductive phlogiſton. 

„ The darker and blacker the powder of the roaſt. 
ed ore appears, the more copper you may expect from 
it. But the redder it looks, the leſs copper and the 
more iron it affords ; for roaſted copper diſſolved by 
ſulphur or the acid of it is very black, and iron, on the 
contrary, very red. . 
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| The precipitation of copper out of roaſted ore of the laſt 


preceſs. 


« Div1Dt the roaſted ore into two parts: each of 
them ſhall go for a centner: add to it the ſame weight 
of ſandiver, and four times as much of the black flux, 
and mix them well together. As for the reſt, do all 
according to the proceſs I.: the precipitated regulus 
will be half malleable, ſometimes quite brittle, now 
and then pretty much like pure copper in its co- 
lour, but ſometimes whitiſh, and even blackiſh. 
Whence it is moſt commonly called black copper, tho 
it is not always of ſo dark a dye. | | 

&©« It is eaſy to conceive, that there is as great a 
difference between the ſeveral kinds of that metal call- 
ed black copper, as there is between the pyritoſe and 
other copper ores accidentally mixed with other me- 
tallic and ſemi-metallic bodies. For all the metals, 
the ores of which are intermixed with the copper ores, 
being reduced, are precipitated together with the 
copper, which is brought about by means of the black 
flux. Wherefore iron, lead, tin, the reguline part of 
antimony, biſmuth, moſt commonly are mixed with 
black copper in a multitude of different proportions. 
Nay, it 1s ſelf-evident, that gold and filver, which are 
diſſolvable by all theſe matters, are collected in ſuch 
a regulus when they have been firſt hidden in the 
ore. Beſides, fulphur and arſenic are not always alto- 
gether abſent. For they can hardly be expelled fo 
perfectly by the many preceding roaſtings, but there 
remain ſome veltiges of them, which are not diſſipated 
by a ſudden meſting, eſpecially in a cloſe veſſel, 
wherein the flux ſwimming at top hinders the action 
of the air. Nay, arſenic is rather fixed by the black 
flux, and afſumes a reguline ſemi-metallic form, while 
it is at the ſame time preſerved. from diſſipating by the 


Copper. 
fa PRO. 


part II. ME T A I. 
Iſting 


f Ores of e E 8 8 VI. 
Copper. * a ; 
To reduce black copper into pure copper by. ſcorifica: 


tion. 


« SEPARATE a ſpecimen of your black copper, of 
the weight of two ſmall docimaſtical centners at leaſt ; 
and do it in the ſame manner, and with the ſame pre- 
cautions, as if you would detect a quantity of ſilver in 


black copper. 


« Then with lute and coal-duſt, make a bed in the 
cavity of a teſt moiſtened: when this bed is dry, put 
it under the muffle of the docimaſtical furnace, in the 


coals, wherewith the teſt muſt likewiſe be ſurreunded 
on all parts. When the whole is perfectly red-hot, put 
your copper into the fire, alone, if it contains lead ; 
but if it is altogether deſtitute of it, add a ſmall quan- 
tity of glaſs of lead, and with a pair of hand-bellows in- 
creaſe the fire, that the whole may melt with all ſpeed: 
this done, let the fire be made a little violent, and ſuch 
as will ſuffice to keep the metallic maſs well melted; 
and not much greater, 'The melted maſs will boil, and 
ſcorias will be produced, that will gather at the cir- 
cumference. All the heterogeneous matters being at 
laſt partly diſſipated, and partly turned to ſcorias, the 
ſurlace of the pure melted copper will appear. So ſoon 
as you ſee it, take the pot out of the fire, and extin- 
guiſh it in water: then examine it in a balance, and 
if lead has been at firſt mixed with your black-copper, 
add to the regulus remaining of the pure copper, one 
15th part of its weight which the copper has loſt by 
means of the lead, then break it with a vice; and thus 
you will be able to judge by its colour and malleabi- 
lity, and by the ſurface of it after it is broken, whe- 
ther the purifying of it has been well performed or no. 
But whatever caution you may, uſe in the performing 
of this proceſs, the product will nevertheleſs be always 
leſs in proportion than what you can get by a greater 
operation, provided the copper be well purified in the 
{mall trial. | | f 

*« Remarks. This is the Jaſt purifying of copper, 
whereby the ſeparation of the heterogeneous bodies be- 
gun in the foregoing proceſs is completed as perfectly 


the other metals and ſemimetals are partly diſſipated 
and partly burnt, together with the ſulphur and arſe- 
nic, For in the fuſion they either turn of themſelves 


iron, which chiefly abſorbs ſemimetals, ſulphur and ar- 
ſenic, and the deſtruction of it is at the ſame time acce- 
lerated by them. Thus the copper is precipitated out 
of them pure ; for it is ſelf-evident, that the unmetallic 
earth is expelled, the copper being reduced from a vi- 
treſcent terreſtrial to a metallic ſtate, and the arſenic 
being diſſipated by means of which the ſaid earth has 
been joined to the coarſer reguluſes of the firſt fuſion. 
But there is at the ſame time a good quantity of the 
copper that gets into the ſcorias : Lover, a great part 


7 it may be reduced out of them by repeating the ſu- 
„ | 


imaginable ſpeed, to make it ſoon run: for if you ne- 
ple& this, much of your copper is burnt ; becauſe 
<opper that is only red-bot, cleaves much ſooner, and 


open orifice of which -there muſt be bright burning 


as it poſſibly can be. For, except gold and ſilver, all. 


« The fire in this proceſs muſt be applied with all 


1 
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ever, too impetuous a fire, and one much greater than 
is neceſſary for the fuſion of it, deſtroys a much grea- 
ter quantity of it than a fire ſufficient only to put it 
in fuſion would do. For this reaſon, when the puri- 
fying is finiſhed, the body melted muſt be extinguiſh- 
ed in water together with the veſſel, left, being dy 
grown hard, it ſhould ftill remain hot for a while; 
which muſt be done very carefully to prevent danger- 
ous exploſions. | 

The ſcoria of the above proceſs frequently con- 
tains copper. To extract which, let two or three do- 
cimaſtical centners of the ſcoria, if it be charged with 
ſulphur, be beat to a ſubtil powder, and mix it, either 
alone, or, if its refractory nature requires it, with 
ſome very fufible common pounded glaſs without a 
reducing ſaline flux, and melt it in a cloſe veſſel, and 
in a fire having a draught of air; by which you will 
obtain a regulus. man 

„But when the ſcoria has little or no ſulphur at 
all in it, take one centner of it, and with the black 


flux manage it as you do the fuſible copper ore, 


(proceſs I.) by which you will have a pure regulus.“ 


P ROC E S S VII. 
The following proceſs is tranſlated from Mr Gellert's 


Elements of Eſfaying, and deſcribes a new method of 


eſſaying ores, concerning which, ſee the ſection G 


 Eſaying in general, p- 4922, col. 2. 


To eſſay copper ores. r. 
RoasT a quintal of ore [in the manner deſcribed 
in proceſs IV.]; add to it an equal quantity of bo- 


rax, half a quintal of fuſible glaſs, and a quarter of a a 


quintal of pitch: put the mixture in a crucible, the 
inner ſurface of which has been previouſly rubbed with 
a fluid paſte of charcoal-dift and water: cover the 
whole with pounded glaſs mixed with a little borax, 
or with decrepitated ſea-ſalt : put a lid on the cru- 
eible, which you will place in an air-furnace, or in a 
blaſt- furnace: when the fire ſhall have extended to the 
bottom of the coals, let it be excited briſkly during 
half an hour, that the crucible may be of a brifk red 
colour : then withdraw the crucible, and when it 1s 
cold break it: obſerve if the ſcoria be well made: ſe- 
parate the regulus, which ought to be ſemi-ductile; 
and weigh it. This regulus is black copper; which 


to ſcoria or fumes, or this is performed by means of muſt be purified, as in proceſs VI. 


If the ore be very poor, and inveloped in much 
earthy. and tony matters; to a quintal of it, a quintal 
and a half of borax, a quarter of a quintal of pitch, and 
ten pounds of calx of lead or minium, muſt be added. 
The calx of lead will be revived, and will unite with 
the ſcattered particles of the copper, and together with 
theſe will fall to the bottom of the crucible, forming a 
compound regulus. When the ores of copper are very 
rich, half a quintal of borax and a quarter of a quin- 
tal of glaſs will be ſufficient for the reduction. If the 
ore is charged with much antimony, a half or three 
9 a quintal of clean iron · filings may be ad- 
ded; otherwiſe the large quantity of antimony might 
deſtroy the copper, eſpecially if the ore contained no 
lead. If iron be contained in copper ore, as in py- 
rites, ſome pounds of antimony, or of its regulus, wk 

| e 
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in much greater quantity, into half-ſcorified ſcales, than Eſſaying 


it is diminiſhed in the ſame time when melted. How- 1 of 
opper. 


r * 


Eſſaying be added in the eſſay; as theſe ſubſtances more readi- together with tartar and common falt, or with alum tn 


ow unites better with the combination of the metal- kali, if that kind was uſed, would precipitate. The 
i 


* 
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iy unite with iron than with copper, and therefore diſ- and common ſalt: but we have not found this method of — 
engage the latter metal from the former. ſo effectual as the preceding. : 
| — 
P R. OCE 8 8 VII. ä FRO TLZ 6 8 vin. 
To eſſay Ores of Copper by humid Solution. Dr Fordyce's method of efſaying copper ores, by means 


Sous pyrites and ores contain ſo ſmall a quantity - / Aqua Regia. [Phil. Trani. for 1781, vol. lxxx, 
of copper, that it cannot be ſeparated by the above art. 3.] 
proceſſes, but is deftroyed by the repeated roaſtings Tuis method conſiſts. only in pouring a quantity of 
and fuſions. Theſe, and indeed any copper-ores, may an aqua regia compoſed of equal parts of the nitrous 
be eſſayed by humid ſolution, or by menſtruums. and muriatic acids upon a ſmall quantity of the ore in 

1. By roaſting a ſulphureous ore, the ſulphur is powder, till a freſh affuſion of the menſt ruum ſhews no 
burnt or decompoſed, its phlogiſton with part of the green or blue tinge; by which means all the metalline 
acid evaporating, while the remaining part of the acid part of the ore will be diſſolved. It is then to be pre. 
combines with the metals, eſpecially with the copper cipitated by means of a ſolution of fixed alkali, or 
and iron contained in the ore. Accordingly, from an volatile alkali cautiouſly managed will anſwer the ſame 
ore thus roaſted, a vitriolic ſolution may be obtained purpoſe. The metal then appears in form of a green 
by lixiviation with warm water, eſpecially if the ore precipitate called green verditer ; but is mixed with 
has been expoſed, during a few days after it has been what calcareous earth might have been contained in the 
roaſted, to a moilt air; as the water thus gradually ap- ore; which the acids would diſſolve, and the fixed al- 


c calxes with the concentrated vitriolic acid of the ſul. cauſtic volatile alkali would not throw down this 
phur : but all the copper is not thus reduced by one earth, and is therefore to be preferred to any other; 
operation to a vitriol. More ſulphur muſt therefore be but care muſt be taken to hit the point of ſaturation 
combined with the reſiduous ore by fuſion, and muſt very exactly with it, as it violently diſſolves the metal 
be again burnt off, that the remaining part of the cop- if added in too great quantity. Dr Fordyce orders 
per may be attacked by ſome of the acid of the ſul - this green calx to be diſſolved in vitriolic acid, and then, 
phur. By repeating this operation, almoſt all the cop- by adding a piece of clean iron to the ſolution, all the 
per and iron will be reduced to a. vitriolic lixivium, copper contained in the ore will be obtained ia its 


from which the copper may be ſeparated and precipi- metallic form. | 5 

tated by adding elean pieces of iron. This method can be ſubject to no fallacy, unleſs the 
2. Copper-ores may be more eaſily eſſayed by hu- ore contains aluminous matter, in which cafe ſome of 

mid ſolution in the following manner : the earth of alum will be mixed with the metal, as that 


Roalt the mineralized ores in the manner directed earth will be precipitated by fixed alkali, by cauſtie 
in Proceſs IV. and pulveriſe them. If the ores be eal- volatile alkali, and by iron. This, however, may 
ciform, they do not require a previous roaſting. Put very effectually be prevented by diſſolving the green 
this powder into.a matraſs capable of containing ten calx firſt in volatile alkali, and then in vitriolic acid. 
times the quantity of the ore; pour upon the ore ſome It is even probable, that by reducing the ore to a very 
water: ſet the matraſs in a ſand-bath, that the water fine powder, and treating it with cauſtic alkali, all 
may boil: pour off the lixivium: add to the Yelidious the metal might be ſeparated from the ore, without 
ore more water, with ſome vitriolic or marine acid: di- the trouble of uſing aqua regia. For the principles on 
geſt as before in the ſand-bath, and add this lixivium which this method is conducted, ſee the article Cas- 
to the former: repeat this operation, till you find that misT&Y pH. | | 
the acid liquor diſſolves no more metal. | | "a 

By adding clean plates of iron you may precipitate SECT. V.  Ores of Lead. 
the copper, which ought then to be collected, fuſed Lap is ſeldom found native (2) and malleable. 
with a little borax and charcoal duſt, and weighed, Neither, ſays Mr Macquer (F), is it found in form of 

We may remark, that although copper is not ſoluble calx or precipitate, as copper is, becauſe it is much 
by a dilute vitriolic acid, yet the calx of it obtained leſs liable to loſe its phlogiſton by the action of air and 
by roaſting the ore, and alſo the calciform ores, are water: therefore almoſt all lead is found naturally mi- 
readily foluble in that acid. | Rd", neralized. N 

3 Stahl adviſes to eſſay copper-ores by boiling them, Lead is generally mineralized by ſulphur (6). Its 
after they have been roaſted and powdered, in water, ores have a dark white, but a ſhining metallic _ 

| | p | | eſe 


£4 '* ) 2 doubts whether any native lead has been found. Linnæus ſays, he has ſeen what externally appeared 

uch. 0 

(r) But he is miſtaken. As lead unites ſtrongly with vitriolic acid, we might expect to meet ochres of this me · 
tal as well as of copper. Accordingly, we find ſome calciform orcs of lead, 1. A pure calx of lead, in form of a 
friable ochre, ceruſſe nativa, found on the furface of galena; or it is indurated with a radiated or fibrous texture 
of a white or yellowiſh green colour, and reſembling ſpar; it is called ſpaturm plumbi, ſparry lead-ore, and læad- 
par. 2. A calx of lead is found mixed with calx of arſenic, forming the ore called ar/enicated lead:ſpar. Some- 
times alſo that calx is mixed with calcareous earth. ; 

(G) Lead is mineraliſed, r. With, ſulphur; ſuch are the ſeveral kinds of ſteel-grained and tefſtlated galenas, which 


alſo contain generally ſome filver, 2. With ſulphurated iron and filver, It is fine-grained or teſſclated, _— 
3 | I - 


Part II. 
\.cofLead Theſe ores, although 


they form _— maſſes, are 
regularly diſpoſed, and ſeem to be compoſed 
He f iferent — applied to each other, but 
not adherent» Theſe ores are generally diſtinguiſhed 
by the name of Galena. They commonly contain about 
three quarters of lead and a quarter of ſulphur. They 
are accordingly heavy and fulible, although much leſs 
ſo than pure lead. : 
Moſt lead-ores contain ſilver; none but thoſe of Wil- 
lach in Carinthia are known to be quite free from it: 


ſame of them contain ſo much of it, that they are conſi- 


dered as improper ores of ſilver. The ſmaller the cubes 
of ga mou 
marked to be generally contained. 

2. Lead ores may be eſſaped, 1. By means of the 
_ black flux, in the manner directed by Mr Cramer, as 

llows: 

* Let one or more quintals of this ore be groſsly 
powdered, and roaſted in a teſt till no more ſulphureous 
yapours be exhated, and then reduced to a finer powder ; 
it is then to be accurately mixed with twice its weight 
of black flux, a fourth part of its weight of clean filings 
of iron and of borax. 'The mixture is to be put into 
a good crucible, or rather into a teſt; it is then to be 
covered with a thickneſs of two or three fingers of de- 


crepitated ſea-ſalt; the crucible is to be cloſed, and 


placed in a melting furnace, whicl-is to be filled with 


unlighted charcoal, ſo that the top of the crucible ſhall 


be covered with it. Lighted coals are then to be 
thrown upon the unkindled charcoal, and the whole is 
left to kindle ſlowly, till the crucible be red-hot; ſoon 
after which a hifling noiſe proceeds from the crucible, 
which is occafioned by the reduction of the lead: the 
ſame degree of fire is to be maintained while this noiſe 
continues, and is afterwards to be ſuddenly increaſed, 
ſo as to make a perfect fuſion; in which Rate it is to 

be continued during a quarter of an hour; after which 
it is to be extinguiſhed ; and the operation is then fi- 
niſhed. The filings of iron are added to the mixture, 
to abſorb the ſulphur, a certain quantity of which ge- 
nerally remains united with the lead- ore, notwithftand- 
ing the roaſting. We need not fear Jeſt this metal 
ſhould unite with the lead and alter its purity ; becauſe, 


although the ſulphur ſhould not hinder it, theſe two . 


metals cannot be united. The refraQory quality of 
the iron does not impede the fuſion; for the union it 
torms with the ſulphur renders it ſo fuſible, that it be- 
comes itſelf a kind of flux.—This addition of iron in 
the eſſay of lead-ores would be uſeleſe, if the ores were 
ſufficiently roaſted, ſo that no ſulphur ſhould remain. 
Or, 2. By the following proceſs of Mr Gellert. 
Mix a quintal of roaſted- lead ore with a quintal of 
calcined borax, half a quintal of glaſs finely pulveriſed, 
a quarter of a quintal of pitch, and as much of clean 
iron- filings: put this mixture into a crucible wetted 
with charcoal-duſt and water : place the crucible be- 
fore the nozzle of the bellows of a forge, and when 
it 13 red raiſe the fire during 15 or 20 minutes; then 
withdraw the crucible, and break it when cold.” 
Some very fuſible ores, ſuch as the galena of Der- 
byſhire, may be eſſayed, as large quantities of it are 


S744 


lena are, the larger quantity of ſilver has been re- 


* 
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ſmelted, without previous roaſting, and without addi- Ores of Tin 


tion, merely by fuſion during a certain time. For this 
purpoſe nothing more is requiſite than to keep the ore 
melted in a crucible with a moderate heat, till all the 
ſulphur is deſtroyed, and the metal be collected. To 
prevent the deſtruction of any part of the metal after 
it is ſeparated from the ſulphur, ſome charcoal - duſt 
may be thrown over the ore, when put into the cru- 
cible; but if the galena be mixed with pyrites, eſpe- 


cially arſenical pyrites, it requires much roaſting and 


ſaline fluxes. 


SrcT. VI. Tin Ores. 


6 1. Tix is very ſeldom found pure, but almoſt al- 
ways mineralized, and chiefly by arſenic. 

The richeſt ore of tin is of an irregular form, of a 
black or tarniſhed g1iour, and almoſt the heavieſt of 
all ores. The cauſe of this extraordinary weight is, 
that it contains much-more arſenic than ſulphur, where- 
as moſt ores contain more ſulphur than arſenic. 

The moſt common tin ore is of the colour of ruſt, 
which proceeds from a quantity of iron, or of iron-ore 
mixed with it. The tin-ores of Saxony and Bohemia 
appear to be all of this kind. | 

One kind of tin-ore is ſemi-tranſparent and like ſpar, 
Laſtly, ſeveral kinds of garnets are enumerated by mi- 
neralogiſts among tin-ores, becauſe they actually con- 
tain tin. 

The county of Cornwall, in England, is very rich 
in tin- ores; and the tin contained in them is very pure. 
From tin- mines in the Eaſt Indies tin is brought, call- 
ed Malucca tin. No mines of tin have been dicovered 
in France; only in Bretagne garnets are found wnich 
contain ſome tin. | 

Native tin is ſaid to have been found in Saxony and 
Malacca. Its ores are all of the calciform kind, ex- 
eepting black-lead, which appears to be tin minerali- 
zed by ſulphur and iron. 

The ealciform ores of tin are, r. Tin-Rtone, which 
is of a blackiſh-brown colour, and of no determinate 
figure; and tin-grains, or cryſtals of tin, which re- 


ſemble garnets, a are of a ſpherical or polygonal fi- 


gure, which they have probably acquired by the attri- 


tion of their angles. The tin-ſtone ſeems to conſiſt of 
attrited tin- grains. This ore is calx of tin united with 
calx of arſenic, and frequently with calx of iron. 
2. Garnets are ſaid to contain calx of tin united with 
calx of iron. 3. Manganeſe is ſaid alſo to contain tin. 

$ 2. Ores of tin may be efſayed in the ſame manner, 
according to Cramer, as he directed for the eſſay of 
lead-ores, ſupra. He further makes upon this eſſay the 
following remarks. | 2 

1. Tin-ore, on account of its greater gravity, ad- 


mits better of being ſeparated, by elutriation or waſh- 


ing, from earths, ſtones, and lighter ores. 2. A moſt 
exact ſeparation of earths and i: 

beeauſe the ſcorification of theſe by fluxes requires ſuch 
a heat as would deſtroy the reduced tin. 3. 'The iron 


ought to be ſeparated by a magnet. 4. By a previous, 


roaſting, the arſenic is diſſipated, which would other- 
wiſe carry off a great deal of tin along with it in a melt- 


ing 


diſtinguiſhed from the former by yielding a black wy when ſcorified, whereas the former yields a yellow flag. 


3- With ſulphurated antimony and ſilver. Plumbum 


Us texture is ſtriated. 4. With ſulphur and arſenic, This cure is ſoft, almoſt malleable, like lead. From this ore 


lead may be melted by the flame of a candle. 


ibiatum Linnæi. Its colour is fimilar to that of galena, and, 


\ 


ones ought to be made, 


oe, — 2, rt Genet —V e > — — 
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Ores ot Iron ing heat, would change another part of it into aſhes, 


and would vitiate the remaining tin. 5. The eſſay of 
tin is very precarious and uncertain z becauſe tin once 
reduced is eaſily deftruQtible by the fire, and by the 
faline fluxes requiſite for the reduction. 

Mr Gellert directs, that ores of tin ſhould be eſſayed 
in the following manner: | 

« Mix a quintal of tin-ore, waſhed, pulverized, and 
twice roaſted, with half a quintal of calcined borax, 
and half a quintal of pulverized pitch: theſe are to be 
put into a crucible moiftened with 'charcoal-duſt and 
water, and the crucible placed in an air-furnace: after 
the pitch is burnt, give a violent fire during a quarter 
of an hour; and then withdraw your crucible. If the 
ore be not very well waſhed from the earthy matters, 


as it ought to be, a larger quantity of borax is requi- 


ſite, with ſome powdered glaſs, by which the too quick 
- fuſion of the borax is retarded, and the precipitation 
of the earthy matters is prevented, If the ore contains 


iron, to the above mixture may be added ſome alkaline 
ſalt. | 


2 SecT. VII. Ores of Iron. 


§. 1..Isox is ſeldom found in its metallic ſtate, and 


free from admixture; though Cramer gives an ac- 


count of an ore which needs only to be put into a 
forge, and heated to a welding heat. Several ſands 
— earths alſo have the appearance of iron, and are 
even attractable by a magnet. The ore mentioned by 
Cramer is found vitrified ; with moderate blows the 
ſcorias are thrown out, and a maſs of iron obtained, 
which, by being put into the forge again, gives tough 
iron without any other proceſs. But in general this 
metal is found in the ſtate of a calx; or, though it is 
combined with a great quantity of the principle of in- 
flammability, it has ſeldom enough of the metallic 
form; and it is very often intermixed with a certain 
pfoportion of ſulphur. The minerals wrought for iron 
are three, viz. iron- ore, iron-ſtonz, and bog-ore. 

The iron ore is found in veins as the ores of other 
metals are, and the appeatance is very various; ſome- 
times it has a ruſty iron colour reſembling that of iron; 
ſometimes it has a reddiſh caſt ; often it is formed in- 
to a ſort of cryſtallizations which are protuberant knobs 
on the outſide ; and theſe conſiſt of fibres tending to a 
common centre; and it is of a dark colour like coagu- 
lated blood. It is called hamatites, or blood-flone ; and 
conſiſts of a calx of iron with a ſmall quantity of vi- 
triolic acid. - 

Tron-ftone in this country is clay found in ftrata 
with coal; but which contains a large quantity of 
iron, ſo as to make the working profitable. Some- 
times it has little appearance of jron ; but, when burnt 
1 a certain degree of heat, it becomes of a deep 
red. | 

The bog-ore is an ochre of iron, and is found gene- 
rally in low ſituations, and in ſprings containing a ſmall 
quantity of iron, which flowing over theſe grounds 


depoſits it in the form of ochre; and after a number 


of ages it proves a rich mine of iron, and it is extrac- 
ted from. a calx of this kind in many parts of the 
world. There is alſo a particular kind of ſpar found 
in different countries of a pale blue colour, ſo that 
from its firſt appearance we would expe& copper ; but 
it contains a ſmall quantity of iron, and is a combina- 
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the hematites is very brittle; that obtained from ochres 


they have no determinate form. Sometimes they are 
earths, ſometimes ſtones, ſometimes grains, Accor- 


/ | 
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tion of the metal with inflammable matter, as in Pruſ. hh. 
fan blue. dS TH of Oe! 

The loadſtone is a noted iron ore. It is alwayg len. 
found in veins, and it is alleged that it is only pof. | 
ſeſſed of its magnetic qualities when near the — 4a 
In appearance, it does not differ from many of the ores 
of iron, and treated as an ore, it affords a conſiderable 
quantity of metal. 

Neither is iron generally mineralized ſo diſtinQly 
as other metals are, unleſs in-pyrites and ores of other 
metals. SITES Ws, ' 

Moſt of the minerals called iron ores have an earthy, 
ruſty, yellowiſh, or browniſh appearance, which pro. 
ceeds from the facility with which the true iron ores 
are decompoſed. 

Iron is the moſt common and moſt abundant of all 
metals. In Europe, at leaſt, we cannot find an earth, 
a ſand, a chalk, a clay, a vitrifiable or calcinable one, 
or even the aſhes of any ſubftance, which do not 
contain an earth convertible into iron. All earths 
and ſtones which are naturally yellow or red, and all 
thoſe which acquire theſe colours by calcination, re- 
ceive them from the ferruginous earth mixed with 
them. The-yellow and red ochres confiſt almoſt ſolely. 
of this earth: the black and heavy ſands are generally 
very ferruginous. 

The iron ore moſt commonly found is a ſtone of 
the colour of ruſt, of an intermediate weight betwixt 
thoſe of ores in general and of unmetallic ſtones, 
This ore has no determinate form, and eaſily furniſhes 
an iron of good quality. * 

Blood-ftone or hematites, ſanguine or red chalk, 
and emery, are iron ores; ſome of which, for inſtance 
blood-ſtone, are almoſt all iron. Moſt of theſe ſub- 
ſtances require but a ſlight calcination to be rendered 
very attractable by a magnet, and ſoluble in aqua 
fortis; but the iron obtained from them is of a bad 
quality, and they are therefore neglected. Iron from 


is red-ſhort. All theſe iron ores are ſo refractory, that 
they can ſcarcely be fuſed. | a 
Iron ores are very various in their form; or rather 


dingly, thoſe naturaliſts who attend only to the ex- 
ternal form of things in elaſſing and ſubdividing mi- 
nerals, have been obliged to multiply the names of 
iron ores: hence they are called iron ores in form of 
peaſe, of beans, of coriander ſeeds, of pepper-corns, of 
cinnamon, &c. which Mr Cramer treats as ridiculous 
trifles, | | 


g. 2. Ores of iron may be eſſayed by the following 
proceſs. | 


Kenn 
[Cramer's Art of Aſaying, Proc. 54] 


To reduce a precipitate iron out of its ore in a cliſe 
vane - 0 | 


% Roasr for a few minutes in a teſt under a muffle, 
and with a pretty ſtrong fire, two centners of the 
ſmall weight of your iron ore groſsly pulveriſed ; that 
the volatiles may be diſſipated in part, and the ore it- 
ſelf be ſofteried in caſe it ſhould be too hard. When it 
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an 1 time, as you do the copper-ore, but in a much 
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own cold, beat it extremely fine, and roaſt it a 


| fire, till it no longer. emits any ſmell; then 
1 cold again. Compoſe a flux of three parts 
of the white flux, with one part of fuſible pulveriſed 
laſs, or of the like ſterile unſulphureous ſcorias, and 


add ſandiver and coal-duſt, of each one half-part ; 


add of this flux three times the quantity of your 
roafted ore, and mix the whole very well together; 
then chooſe a very good crucible, well rubbed with 
Jute within, to ſtop the pores that may be here and 
there unſeen; put into it the ore mixed with the flux; 
cover it over with common ſalt; and ſhut it cloſe 
with a tile, and with lute applied to the points. 

« Put the wind- furnace upon its bottom- part, ha- 
ving a bed made of coaltduſt. Introduce beſides into 
the furnace a ſmall grate ſupported on its iron bars, 
and a ſtone upon it, whereon the crucible may ſtand 
as on a ſupport: ſurround the whole with hard coals, 
not very large, and light them at top. When the veſlel 
begins to grow red, which 1s indicated by the com- 
mon ſalt's ceaſing to crackle, ſtop with groſs Jute the 
holes of the bottom-part, except that in which the 
nozzle of the bellows is received: blow the fire, and 
excite it with great force, adding now and then freſh 
fuel, that the veſſel may never be naked at top: ha- 
ving thus continued your fire in its full ſtrength for 
three quarters of an hour, or for a whole hour, take 
next the veſſel out of it, and ſtrike ſeveral times the 
pavement upon which it is ſer, that the ſmall = 
of iron which happen to be diſperſed may be collected 
into a regulus, which you will find aſter having broken 
the veſſel. | 

« When the regulus is weighed, try its malleabi- 
lity: then make it red-hot ; and when fo, ſtrike it 
with a hammer: if it bears the ſtrokes of a hammer, 
both when red-hot and when cold, and extends a little, 
you may pronounce your iron very good; but if, when 
either hot or cold, it proves brittle, you may judge it 
to be not quite pure, but {till in a ſemi-mineral con- 


dition. 


& Remarks. The arſenic, but eſpecially the ſul- 
phur, muſt be diſſipated by roaſting : for the former 
renders the iron brittle; and the latter not only does 
the ſame, but, being managed in a cloſe veſſel, with a 
laline alkaline flux, turns to liver of ſulphur; to the 
action of which iron yielding in every reſpeR, it can 
upon no account be precipitated; and if not the whole, 
a great part of it, at leaſt, is retained by the fulphu- 
reous ſcoria; ſo that in this caſe you commonly in 
vain look for a regulus. 

The iron obtained from this firſt precipitation 
has hardly ever the requiſite ductility, but is rather 
brittle: the reaſon of which is, that the ſulphur and 
arſenic remain in it; for notwithſtanding that the 
greateſt part of theſe is diſſipated by roaſting, yet 
ſome part adheres ſo ſtrictly, that it can never be ſe- 
parated but with abſorbent, terreſtrial, alkaline ingre- 
cients, that change the nature of the ſulphur. For 
which reaſon, in * operations, they add quick- 
lime, or marble ſtones that turn into quicklime z 
which, while they abſorb the ſaid minerals, are, by it, 
and by help of the deſtroyed part of the iron, brought 
to a fuſion, and turn to a vitrified ſcoria; although, at 


other times, they reſiſt ſo much by their own nature a 
Vor. VIL 2 
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vitrification. Another cauſe of the brittleneſs of iron Eſlaying 
is the unmetallic earth, when it is not yet ſeparated of Orcs of 


from it; for the iron ore contains a great quantity of 
it, and in the melting remains joined with the reguline 
3 whence the iron is rendered very coarſe and 

rittle. Some iron ores are altogether untradtable: 
nevertheleſs, the reguluſes produced out of them, 
when broken, have ſometimes a neat ſemi-metallic 
look ; which proceeds undoubtedly from a mixture 
of a ſmall quantity of ſome other metal or ſemi- 
metal.” | 


. 


[The following Proceſs for eſſaying iron ores, and 
ferruginous ſtones and.carths, is extracted from 
Mr Gellert's Elements of Effaying.] 


4 RoasT two quintals of iron ore, or of ferrugi- 
nous earth: divide the roafted matter into two equal 
parts; to each of which add half a quintal of pulve- 
riſed glaſs, if the ſubſtance be fuſible and contain 
much metal; but if otherwiſe, add alſo half a quintal 
of calcined borax. If. the roaſting has entirely diſen- 
gaged the _— and arſenic, an eighth part, or even 
half a quintal, of quicklime may be added. With 
the above matters, mix twelve pounds of charcoal- 
powder. 

« Take a crucible, and cover the bottom and ſides 
of its inner ſurface with a paſte made of three parts 
of charcoal-duſt and one part of clay beat together. 
In the hollow left in this paſte put the above mixture; 
preſs it lightly down; cover it with pulveriſed glaſs; 
and put on the lid of the crucible. 

« Place two ſuch crucibles at the diſtance of about 
four fingers from the air-pipe, in ſuch a manner that 
the air ſhall paſs betwixt them at about the third 
part of the height from! the bottom: fill the ſpace be- 
twixt the two crucibles with coals of a moderate ſize: 
throw lighted coals upon them, that the fire may de- 
ſcend and make them red-hot from top to bottom: at 
firſt Jet the bellows blow ſoftly, and afterwards ſtrongly 
during an hour, or an hour and a quarter: then take 
away the crucible, and break it when cold. A regulus 
will be found in the bottom, and ſometimes ſome ſmall 
grains of iron in the ſcoria, which muſt be ſeparated 
and weighed along with the regulus: then try the 
regulus, whether 1t can be extended under the ham- 
mer, when hot and when cold. 

« Remarks. To diſengage a metal from the earthy 
matters mixed with it by fire, we muſt. change theſe 
matters into ſcoria or glaſs. This change may be 
effected by adding ſome ſubſtance capable of diſſolving 
theſe matters; that is, of converting them into a ſcoria 
or glaſs, from which the metallic matters may, by 
their weight, ſeparate and form a regulus at bottom. 
Fixed alkali, which is an ingredient of the black and 
of the white flux, is a powerful ſolvent of earths and 
ſtones: but the alkali does alſo diſſolve iron, eſpecially 
when this is in a calcined or earthy ſtate; and this 
ſolution is ſo much more complete, as the fire is longer 
applied. Hence, in ordinary eſſays, where an alkane 
ſalt is uſed, little or no regulus of iron is obtained, 
Now, glaſs acts upon and diſſolves earths and ftones g 
but not, or very little, iron: conſequently glaſs is the 
beſt flux for ſuch eſſays, and experience coufirms this 
aſſertion. If the ore contains but little irvn, we may 
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alſo add to the glaſs ſome borax; but borax cannot 
be employed ſingly, becauſe it very ſoon fuſes, and 
ſeparates from the ore before the meta] is revived. 
Quicklime is added, not only to abſorb the ſulphur 
and arſenic remaining in the ore, but alſo becauſe it 
diſſolves and vitrifies the ſtony and earthy matters of 
iron ores, which are generally argillaceous. For which 
reaſon, in the large operations for ſmelting iron ore, 
quicklime, and even in certain caſes gypſum, are com- 
monly added to facilitate the fuſion. 

The reduction of iron-ore, and even the fuſion of 
iron, requires a violent and long-continued heat: 
therefore, in this operation, we mult not employ an 
inflammable ſubſtance, as pitch, that is ſoon conſu- 
med, but charcoal pulveriſed, which in cloſe veſſels is 
not ſenſibly waſted. Too much charcoal muſt not be 
added, elſe it will prevent the action of the glaſs upon 
the earthy matter of the ore, and conſequently the 
ſeparation of the metallic part. Experiments have 
taught me, that one part of charcoal-duſt to eight 
parts of oar was the beſt proportion. 

When iron is ſurrounded by charcoal, it is not de- 
compoſed or deftroyed : hence the iron of the ore, 
which ſinks into the hollow made of paſte of charcoal- 
duſt and clay, remains there unhurt. The clay is 
added in this paſte to render it more compact, and to 
keep the fluid iron collected together. 

The air is directed betwixt the erueibles; becauſe 
if it was thrown directly upon them, they would 
ſcarcely be able to reſiſt the heat. The ſpace betwixt 
the air-pipe and the crucibles ought to be conſtantly 
filled with charcoal, to prevent the cold air from 
touching the crucibles. Ductile and malleable iron is 
ſeldom obtained in this firſt operation. The ſulphur 
and arſenic, and frequently alſo an earthy matter ad- 
hering to the iron, prevent theſe qualities. 


SECT. VIII. Ores of Mercury. 


6 1. Mascus is ſometimes found pure, fluid, and 
in its proper metallic ſtate, only mixed with earths 
and ſtones, Such are the ores of mercury found 
near Montpelier, ia Tuſcany, and in other places. 

But the largeſt 28 of the mercury found in 
the earth is mineraliſed by ſulphur, and conſequently is 
in the form of cinnabar, 

Mercury is never mineraliſed by arſenic. The richeſt 
mine of mercury is that of Almaden, in Spain. 

Linnzus and Cronſtedt mention a fingular ore, 
in which the mercury is meneraliſed by ſulphur and 
by copper. It is ſaid to be of a blackiſh-grey colour, of 
a glaſly texture, and brittle. When the mercury and 
ſulphur are expelled by fire, the copper is diſcovered 
by giving an opake red colour to * of borax, 
which, by continuance and increaſe of heat, becomes 
green and tranſparent. 


g 2. Cramer direAs, that ores of mercury ſhould be 
e/ayed by the following Proceſſes. 


”P RL QO CS S&T 1 


To ſeparate Mercury out of an unſulphureous Ore by 
Diſlillation. 


« TaxE a lump of the pulveriſed ore, one common 
pound, which muſt Rand for one centner: put it into 
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a glaſs retort perfectly clean, well loricated, or coat. £9, 
ed up to half the length of its neck: this muſt be very of O5 


long, and turned backwards with ſuch a declivity, Mercury 


that a glaſs recipient may be perpendicularly applied 


to it: but you muſt chooſe a retort ſmall enough, that 
the belly of it may be filled hardly two-thirde with the 
ore: this retort muſt be placed ſo, that nothing of 
the fluid adherent to the neck of it may fall into 
the cavity of the belly, but that the whole may run 
forward into the recipient. Finally, have a ſmall re. 
cipient full of cold water: let it be perpendicularly 
fituated, and receive the neck of the retort in ſuch 
manner that the extremity of it be hardly one half, 
inch immerſed into the water. 

* Let the retort be ſurrounded with hot burning 
coals placed at ſome diſtance in form of a circle, 
left the veſſel ſhould burſt by too ſudden a heat: then 
by degrees bring the burning coals nearer and nearer, 
and at laſt ſurround the whole retort with them and 
with freſh charcoal, that it may grow lightly red-hot: 
this fire having been continued for an hour, let the 
retort cool of itſelf : then ſtrike the neck of it gently, 
that the large drops which are always adherent to it 
may fall into the recipient : let the recipient be taken 
away, and the water ſeparated from the mercury by 
filtration, and let the mercury be weighed. This ope- 
ration may be more conveniently performed in a ſand- 
bath; in which caſe the pot containing the ſand muſt 
be middling red-hot, and the retort be able to touch 
the bottom of it immediately; nor is it then neceſſary 
that the retort be loricated.” 


FF EK D.C E:& 8 0; 
To revive Mercury from a ſulphureous Cinnabar-ore. 


« BEAT your ore extremely fine, and mix it exact- 
ly with an equal portion of iron-filings, not ruſty ; 
proceed to diſtill it with the ſame apparatus as in the 
former proceſs, but urge it with the ſtrongeſt fire that 
can be made. t 

& Cinnabar may be ſeparated from ſtones by ſub- 
limation thus: Beat it to a fine powder, and put it 
into a ſmall narrow glaſs or earthen cucurbit, the 
belly of which it mutt not fill more than one-third 
part: ſtop the orifice at top; this muſt be very nar- 
row, to hinder the free action of the air. Put this 
ſmall cucurbit in an earthen pot above two inches wide 
in diameter, and gather ſand around this pot about as 
high as the pulveriſed ore riſes in the cueurbit. Then 
put it upon burning coals in ſuch manner that the 
bottom of the pot may be middling red-hot. Thus 
will your cinnabar aſcend and form a ſolid ponderous 
ring, which muſt be got out by breaking the veſſel.“ 


SECT. IX. Ore of the Regulus of Antimony. 


Native regulus of antimony was firſt obſerved by 


Mr Swab, in Sweden, in the mine of Salberg, and 


deſcribed by him in the memoirs of the Swediſh Aca- 
demy in 1749. Mr Wallerius mentions it in his Mi- 
neralogy. 

Regulus of antimony is generally united with ſul- 
phur, with which it forms antimony, which ought to 
be conſidered as a true ore of the regulus of an- 
timony. 

Another ore of regulus of antimony is alſo N 


— 


Part II. 


— oft by arſenic and by ſulphur. This ore reſembles 
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a red colour, in which the regulus is mineraliſed 


ſome iron ores, and {ome kinds of blend. It is di- 
ſlinguiſned by its great fuſibility, which is ſuch, that 
it may be eaſily melted by the flame of a candle. 

The native regulus of antimony, by Von Sweb, 
is ſaid by that author to have differed from the re- 

olvs of antimony obtained from ores, in theſe two 

roperties, that it was capable of being eabily a- 
malgamated with mercury, and that its calx ſhot into 
cryſtals during the cooling. 

Beſides the ores of regulus of antimony enumerated 
above, this ſemimetal is alſo found in ores of other 
metallic ſubſtances, as in the plumeſe filver-ore, and in 
the /ftibiated lead-ore. 


6 2. The ores of antimony may be eſſayed by the fol- 
lowing proceſſes deſcribed by Mr Cramer. 


PROC E 6.8 T1. 
To obtain antimony from its ore. 


« Cnoost a melting crucible, or an earthen pot not 
glazed, that may contain ſome common pounds of the 
ore of antimony, broken into ſmall bits. Bore at 
the bottom of the crucible ſome {mall holes, two lines 
in diameter. Let the bottom of the veſſel be received 
by the orifice of a ſmaller one, upon which it muft 
be put; and when the ore is put into it, let it be 
covered with a tile, and all the joints be ſtopped with 
lute, | 
„Put theſe veſſels upon the pavement of a heath, 
and put ſtones all around them at the diſtance of fix 
inches. Fill this intermediate ſpace with aſhes, ſo 
high that the inferior pot be covered to the upper 
brim. Then put freſh and burning coals upon it, 
and with a pair of hand-bellows excite the fire, till 
the upper veſſels grow red-hot: take off the fire a 
quarter of an hour after; and when the veſſels are 
grown cold, open them, You will find that the 
melted antimony has run through the holes made at 
the bottom of the upper veſſel into the inferior one, 
where it is collected.“ 


P: K0-0:-E A. 


T9 roaſt crude antimony, or its ore, with or without 
addition. 


* CHoosE an earthen, flat, low diſh, not glazed ; 
and if it cannot bear being made middling red-hot, 
cover it over with a coat of lute without. Spread it 
thinly over with crude antimony, or with its ore, 
beaten to a pretty coarſe powder, not exceeding a few 
ounces at once. Put the diſh upon a fire-pan, having 
a few burning coals in it: increaſe the fire till it begins 
to ſmoke a little. Meanwhile you muſt inceſſantly 
move the powder with a piece of new tobacco-pipe; for 
this cauſes the ſulphur to evaporate the ſooner. If you 
increaſe the fire a little too ſoon, the powder imme- 
diately gathers into large clots, or even begins to melt. 
When this happens, take it immediately off the fire 
before it melts entirely. Then pulveriſe it again, and 
finally make a gentle fire under it. Your black 
ſhining powder will afſume an aſh-colour almoſt like 
that of earth, and become more refractory in the fire; 
Wherefore you may then increaſe the fire till your 
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powder grows middling red-hot, and let it laſt till it 


ceaſes to ſmoke, If you add to your crude antimony Biſmuth. 


pulveriſed, half or an equal quantity of charcoal-duſt, 
and perform the reſt as above, the roaſting will be 
done more conveniently : for it does not gather fo 
eafily into clots, and melts with much greater difficul- 
ty. When part of the ſulphur is evaporated, add ſome 


fat to it at ſeveral times. Thus you will ſooner finiſh 


the operation, and the remaining calx will not be burnt 
to exceſs. However, if it be thus expoſed to too vio- 
lent and long-laſting a fire, a great quantity of it eva- 
porates ; nor does it ceaſe entirely to ſmoke in a great 
fire. And it will be enough, if, growing middling 
red-hot, it does no longer emit the unpleaſant ſmell of 
the acid of ſulphur.” 7 


7 EaQOT ES 60 IL 
To reduce a calx of antimony into a ſemi-metallic re- 


gulus. 

« Mix ſome calx of antimony with a quarter part 
of the black flux, and put it into the crucible. Cover 
the veſſel with a tile ; make the fire as quickly as the 
veſſel can bear it, but not greater than is neceſſary to 
melt the flux. When the whole has been well in fuſion 
for half a quarter of an hour (which may be tried 
with a tobacco-pipe, taking off the tile) pour it into 
the melting cone, which muſt be warm and done over 
with tallow. Then immediately ſtrike the cone ſeve- 
ral times. You will find, when the cone is inverted, a 
regulus, above which is a ſaline ſcoria.“ 

The methods of calcining antimony by means of nitre, 
are deſcribed under ChMIs TRY, n* 489—459 ; and 
thoſe of obtaining a regwlus of antimony without a pre- 
vious calcination or roaſting, by throwing a mixture of 
powdered antimony, tartar, and nitre, into a red-hot 
crucible, and by fuſing this mixture, and of obtaining 
a martial regulus of antimony, are deſcribed at the ar- 
ticle ReGuLvs. 


SECT. X. Ores of Biſmuth. 


5 1. BismuTa is found native, reſembling the re- 
gulus of biſmuth. 

An ochre of biſmuth, of a whitiſh yellow colour, is 
mentioned by Cronſtedt; and is different from the 
ore improperly called fioxvers of biſmuth, which is a 
calx of cobalt. 

Biſmuth is mineraliſed, 1. By /ulphur. This ore 
has the appearance of galena. 2. With ſulphurated 
iron. Biſmuth is found alſo in cobalts, and in ſome 
ores of ſilver. 


2. Ores of Biſmuth may be eſayed by the follow- 
ing proceſs. 


. 
To melt biſmuth from its ore. 


« Bis Murk ore may be melted with the ſame ap- 
paratus as was directed for the fuſion of crude anti- 
mony out of its ore. Or you may beat your ore to a 
very fine powder, with the black flux, ſandiver, and 
common ſalt, in a cloſe veſſel, like the ore of lead, or 
of tin, and melt-it in a middling fire, having a draught 
of air. But as this ſemi-metal is deſtructible and vo- 
latile, you muſt as quick as poſſible apply to it that 
degree of fire which the flux requires to be melted ; 

; . and 
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Ores of and ſo ſoon as it is well melted, the veſſel muſt be ta- ed cobalt, conſiſting of cluſters of cubical, pyramidal, 


0 Je 6 8 Ores 
_Cobalt. ken out of the fire; and when it is grown quite cold a 


| 
' 
| 
| 


/ 


® See 


and broken, you will find your regulads.“ 

Mr Gellert dire&s that ores of biſmuth ſhould be 
eſſayed by fuſing a quintal of pulveriſed ore with half 
a quintal of calcined borax and half a quintal of pul- 
veriſed glaſs, in order to vitrify the adherent earths 
and ſtones. which invelop the biſmuth. But mon 


the heat requiſite for this vitrification would volatiliſe 


part of the biſmuth. 

If the ore be of the kinds above deſcribed, minera- 
lifed by ſulphur, or by ſulphur and iron, a previous 
roaſting would be expedient, which may be performed 
in the ſame manner as is directed for the roaſting of 
antimony. | 


SECT. XI. Ores of the Regulus of Cobalt. 


CoBALT is a grey-coloured mineral, with more or 
leſs of a metallic appearance. Its grain is cloſe; it is 
eompact and heavy, and frequently covered with an 
effloreſcence of peach-coloured flowers. Of this ſeve- 
ral kinds are known*. All the true cobalts contain the 


Cobalt. femi-metal called regulus of cobalt, the calx of which 


becomes blue by vitrification, This regulus is mine- 


_ galiſed in cobalt by ſulphur, and eſpecially by a large 


quantity of arſenic. Some cobalts alſo contain biſ- 
muth and filver. 

Authors have given the name of cobalt to many mi- 
nerals, although they do not contain the ſemi-metal 
above-mentioned, but only becaufe they externally re- 
ſemble the ore of the regulus of cobalt. But theſe 
minerals can only be conſidered as falſe cobalts. They 
are diſtinguiſhable from true cobalt by trying whe- 
ther they can yield the blue glaſs called /ral?, and the 
ſympathetic ink. The red effloreſcence is alſo a 
mark by which true cobalt-is diſtinguiſhable from the 
falſe : but this effloreſcence only happens when the ore 
has been expoſed to a moiſt air. 

The principal mines of cobalt are in Saxony, where 
they are dug for the ſake of obtaining zaffre, azure- 
blue or ſmalt, and arſenic. Very fine cobalt is alſo 
found in the Pyrenean mountains. It has been like- 
wiſe found in Cornwall and Scotland. And that it is 
in the eaſtern parts of Aſia, appears from the blue co- 
louring on old oriental porcelain : but probably the 
mines diſcovered in theſe countries are nearly exhauſt- 
ed, as conſiderable quantities of zaffre and ſmalt are 
exported from Europe to China, 

Cobalt is heavier than moſt other ores, from the 
large quantity of arſenic it contains; and in this re- 
ſpect it reſembles the ore of tin. 

Beſides the grey or aſn- coloured cobalt above de- 
feribed, which is the moſt frequent, other cobalts are 
found of various colours and textures, mixed with va- 
rious ſubſtances. Wallerius enumerates fix ſpecies of 
cobalts. 1. The /- coloured ore, which is regulus of 
cobalt mineraliſed by arſenic, conſiſting of ſhining 
leaden- coloured grains. Some ores of this kind are 
compact reſembling ſteel, and others are of a looſe 
texture and friable. 3. The ſpecular ore is black, ſhi- 
ning like a mirror, and laminated. This ſpecies is very 
rare; and is ſuppoſed by Wallerius to be a foliated 
ſpar, or ſelenites mixed with cobalt. 3. The vitreous, 
er //ag-like ore, is of a bluiſh, ſhining colour, compact, 


or ſpongy. 4. Cry/tallized ore, is a grey, deep-colour- 


reſembles externally the ore of lead, and hence bas 


priſmatic cryſtals. 5. Flowers of cobalt, red, yellow, Zinc 
or violet. Theſe flowers ſeem to be formed fron, fome —— 
of the above-deſcribed compact ores, decompoſed by | 
expoſure to moiſt air. This decompoſition is ſimilar 
to that which happens to ferruginous and cupreous py. 
rites. 6. The earthy cobalt is of a greeniſh white, or 
of a yellow colour, and of a ſoft and friable texture, 
This ſpecies ſeems to be an ochre of cobalt; and is 
formed perhaps from the flowers of cobalt further de. 
compoſed, in the ſame manner as a martial ochre is 
formed from the ſaline effloreſcence of decompoſing 

yrites, when this effloreſcence is further decompoſed 

y expoſure to moiſt air; by which the vitriolic acid 
contained in it is expelled, and the effloreſcence is 
changed from a ſaline ftate to that of an ochre or calx, 

Beſides theſe proper ores, cobalt is alſo found in a 
blue clay along with native filver, in ores of biſmuth, 
and in the mineral called &up/ernickel See Nicker. 
The e/ay of cobalt is deſcribed at the article Recu. 

LUS of Cobalt. | 


SgcT. XII. Ores of Zinc. 


6 1. Tur proper ore of zinc is a ſubſtance which has 
rather an earthy or ftony than metallic appearance, and 
is called calamy, calamine, or lapis calaminaris. This 
ſtone, although metallic, is but moderately heavy, and 
has not the brilliancy of moſt other ores. Its colour 
is yellow, and like that of ruſt. It is alſo leſs denſe 
than other metallic minerals. It ſeems to be an ore 
naturally decompoſed. The calamine is not wark- 
ed directly to obtain zinc from it, becauſe this 
would only ſucceed in cloſe veſſels, and conſequent- 
ly with ſmall quantities, according to Mr Margraaf's 
proceſs, But it is ſucceſsfully employed for the con- 
verſion. of copper into braſs by cementation, by 
which the exiſtence of Zinc in that ſtone is ſufficient- 
ly proved. 

Mr Wallerius enumerates alſo amongſt the ores of 
zinc a very compounded mineral, conſiſting of zinc, 
ſulphur, iron, and arſenic. This mineral, called blend, 


been called falſe galena. Theſe blends have different 
forms and colours; but are chiefly red, like the red ore 
of antimony. TY 

Zinc is obtained from certain minerals in the Eaſt 
Indies, of which we know little. - 

Calciform ores of zinc, according to Cronſtedt, are 
pure or mixed. The pure are indurated, and ſome- 
times cryſtalliſed, reſembling lead-ſpar. The mixed 
ore contains alfo ſome calx of iron. This is calamine. 
It is whitiſh, yellowiſh, reddiſh, or brown. 

Zinc is mineraliſed, 1. By ſalphurated iron. Ore of 
zinc. Wallerius lays, lead is ſometimes contained in 
this ore. It is white, blue, or brown, 2. By /ul- 
phur, arſenic, and iron. Blend, or pſeudo- galena, or 
falſe-galena, or black-jack. Theſe are of various co- 
lours, white, yellowiſh, brown, reddiſh, greeniſh, | 
black. They conſiſt of ſcales, or are teſſelated. Mr 
Cronſtedt thinks, that in blends the zinc 1s mineraliſed 
in the ſtate of a calx, and in the ore of zinc in its 
metallic ſtate. 

6 2. Although the minerals above enumerated have 
been known, from their property of converting copper 
iato braſs, to be ores of zinc, yet the method - i 

| yin 
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t ſaying them ſo as to obtain the contained zinc was not 
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or at leaſt not publiſhed, before Mr Margraaf's 
3 of the Berlin Locker for the year 1746, up- 
on that ſubject. That very able chemiſt has ſhewn, 
that zine may be obtained from its ores, from the 
flowers, or from any other calx of zinc, by treating 
theſe with charcoal-duft, in cloſe veſſels, to prevent 
the combuſtion of the zinc, which happens immediate- 
ly upon its reduction when expoſed to air. For this 
purpoſe, 7 
mine, or roaſted blend, or other calx of zine, we 
mixed with an eighth part of charcoal. duſt, into a 
ſtrong, luted earthen retort, to which he fitted a recei- 
ver. Having placed his retort in a furnace and raiſed 
the fire, he applied a violent heat during two hours. 
When the veſſels were cold and broken, he found the 
zinc in its metallic form adhering to the neck of the 
ort. 
The chief difficulty in this operation is to get an 
earthen retort ſufficiently compact to retain the va- 
pour of the zinc, (for it eaſily pervades the Heſſian 
crucibles, Stourbridge melting - pots, and ſimilar veſ- 
ſels, as may be ſeen from the quantity of flowers 
which appear upon their outer ſurface, when zinc or 
its calxes and any inflammable matter have been ex- 
poſed to heat within theſe veſſels) and at the ſame 
time ſafficiently ſtrong to reſiſt the violent fire which 
Mr Margraaf requires. 1258 
A pretty exact eſſay of an ore of zine may be made 
in the following manner. | | 
Mix a quantity of pulveriſed roaſted ore or calx of zinc 
with an eighth part of charcoal-duft, Put this mixture 
into a crucible capable of containing thrice the quan- 
tity. Diffuſe equally amongſt this mixture a quantity 
of ſmall grains or thin plates of copper equal to that of 
the calamine or ore employed, and upon the whole lay 
another equal quantity of grains or plates of copper; 
and laſtly, cover this latter portion of copper with 
charcoal-duſt, Lute a lid upon the crucible ; and ap- 
ply a red heat during an hour or two. The copper or 
art of it will unite with the vapour of the zinc, and 
be thereby converted into braſs. By comparing the 
weight of all the metal after the operation, with the 
weight of the copper employed ; the weight acquired, 
and conſequently the quantity of zinc united with the 
copper, will be known. The copper which has not 
been converted into braſs, or more copper with freſh 
charcoal-duſt, may be again added in the ſame man- 
ner to the remaining ore, and the operation repeated 
with a heat ſomewhat more intenſe, that any zinc re- 
maining in the ore may be thus extrated. A curious 
circumſtance is, that a much greater heat is required 
to obtain zinc from its ore, by diſtillation, than in the 
operation now deſcribed of making braſs ; in which 
the ſeparation of the zinc from its ore ſeems to be ſa- 
cilitated by its diſpoſition to unite with copper. 


SECT. XIII. Ores of Arſenic. 


F 1. Taz minerals which contain the largeſt quantity 
of arſenic are cobalts and white pyrites; ajthough it is 
alſo contained in. other ores, it being one of the mine- 
raliſing ſubſtances. But as cobalt muſt be roaſted to 
obtain the ſulphur it contains, the arſenic alſo which 
riſes during this torrefaction is collected, as we ſhall 
ſee in Paxt Ful. (SMELTING of O&Es,) and the particu- 


he put a quantity of finely powdered cala- 
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lar articles of each of the metallic ſubſtances mention- 


ed in this article. 


I. * of arſenic is found native. It is of a 
leaden colour; it burns with a ſmall flame; and is diſ- 
fipated, leaving gc a very ſmall quantity of calx 
of biſmuth, or of calx of cobalt, and a very little filver. 
When it is of a ſolid and teſtaceous texture, it has 
been improperly called zZe/ftaceous cobalt, in German 
ſcherbencobalt. II. Calx of arſenic is found in form of 
powder; native flowers of arſenic, or of indurated je- 
mitranſparent cryſtals ; native cryſtalline arſenic. 
III. Calx of arſenic is mixed, 1. With ſulphur : when 
yellow, it is called orpiment ; when red, it is called 
native realgar : the difference of colour depends on 
the proportion of the two component parts. 2. With 
calx of tin; tin-grains, 3. With ſulphur and ſilver, 
in the red filver ore. 4. With calx of lead, in the lead- 
ſpar. 5. With calx of cobalt, in the effloreſcence of 
cobalt. IV. Arſenic is mineraliſed, 1. With ſulphu- 
rated iron; arſenical pyrites. 2. With iron only; 
white pyrites, or miſspickle. 3. With cobalt, in al- 
moſt all cobalt-ores. 4. With ſilver. 
per. 6. With antimony. | 

$ 2. Arſenic may be ſeparated from its ore or earthy 
matter with which it happens to be mixed, by ſu- 
blimation, according to the following procefs by Mr 
Cramer, 

Do every thing as was ſaid about mercury, or 
ſulphur ; but let the veſſel which is put into the fire 
with the ore in it be of earth or ſtone, and the reci- 
pient be of glaſs, and of a middling capacity. Noris 
it neceſſary that this ſhould be filled with water, ſo it 
be but well luted. The fire muſt likewiſe be ſtronger, 
and continued longer than for the extrating of ſul- 
phur. Nevertheleſs every kind of arſenic cannot be 
extracted in a confingd fire: for it adheres to the ma- 
trix more e e ſulphur and mercury. You 
will find in the part of the veſſel which is more re- 
mote from the fire, pulverulent and ſubtle flowers of 
arſenic ; but there will adhere to the poſterior of the 
neck of the retort ſmall ſolid maſſes, ſhining like ſmall 
cryſtals, tranſparent, ſometimes gathered into a ſolid 
ſublimate, and perfectly white, if the ore of the arſe- 
nic was perfectly pure; which, nevertheleſs, happens 
very ſeldom, The flowers are moſt commonly thin, 
and of a grey colour : which proceeds from the phlo- 
giſton mixed with the maſs. They are often of a ci- 
tron or of a golden. colour, which is a ſign that there 
is in the mixture ſome mineral ſulphur ; and if the 
ſublimate be red or yellow, it is a fign of much ſul- 

hur, 

a As all the arſenic contained in the ore is not ex- 
pelled in cloſe veſſels, you muſt weigh the refiduum ; 
then roaſt it in a crucible till it ſmokes no longer, or 
rather in an earthen flat veſſel not glazed, and in a 
ſtrong fire to be ſtirred now and then with a poker, 
and then weigh it when grown cold: you will be able 
thus to know how much arſenic remained in the cloſe 
veſſel, unleſs the ore contain biſmuth.” 

If the arſenic be ſulphurated, it may be purified by 
triturating it with mercury or with fixed alkali, and 
by ſubliming the arſenic from the remaining ſulphn- 
rated mercury or alkali, 'The method of obtaining a 
regulus of arſenic is deſcribed at the article RecuLvus 
of Arſenic. E 
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Avixs ſhown the nature of the principal metallic This purification of crude ſalphur is alſo done in a g , 
minerals, and the ſubſtances of which they are furnace in form of a gallery, in which five iron cucur- — 
compoſed ; and alſo explained the proceſſes by which bits are arranged on each fide. Theſe cucurbits are 
an exact analyſis of theſe compound minerals may be placed in a ſloping direction, and contain about eight 
made, and the nature and quantity of the. contained quintals and a half of crude ſulphur. To them are 
metals may be known; in order to complete what re - luted earthen tubes, ſo diſpoſed as to anſwer the pur. 
latcs to this important ſubjeR, we ſhall deſcribe in this poſe of capitals. The noſe of each of theſe tubes is 
Part the principal operations by which metals, &c. inſerted into an earthen pot called the Fre- runner. 
are obtained „ in the great,” as it is called, or for This pot has three openings; namely, that which 
commercial purpoſes. What we ſhall ſay upon this receives the noſe of the tube; a ſecond ſmaller 
ſubje& will chiefly be extracted from a Treatiſe on the hole, which is left open to give air; and a third 
Smelting of Ores, by Schlutter, tranſlated from the in its lower-part, which is ſtopped with a wooden 
German into French by M. Hellot ; becauſe this, of Pep. | 
all the mbdern works upon that ſubject, appears to be hen the preparations are made, a fire is lighted 
the moſt exact. We ſhall firſt deſcribe the operations about ſeven o'clock in the evening, and is a little 
upon pyritous matters for the extraction of ſulphur, abated as ſoon as the ſulphur begins to diſtil. At 
&c. and afterwards the operations by which metallic three o'clock in the morning, the wooden pegs which 
ſubſtances are extracted from ores properly ſo called. — the _ holes A* 88 are for the 
f ; time drawn out, and the ſulphur flows out of each 
SECT. I. Extraction of Sulp hur from Pyrites and of them into an earthen pot with two handles, placed 
other Minerals. below for its reception. In this diſtillation the fire 
In order to obtain ſulphur from pyrites, this mine- muſt be moderated and prudently conducted; other- 
'ral ought to be expoſed to a heat ſufficient to ſublime wiſe leſs ſulphur would be obtained, and it alſo would 
the ful; hur, or to make it diſtill in veſſels, which muſt be of a grey colour, and not of the fine yellow which 
be cloſe, to prevent its burning. it ought to have when pure. The ordinary loſs in 
Sulphur is extracted from pyrites at a work at the purification of eight quintals of crude ſulphur is, 
Schwartzemberg, in Saxony, in the high country of at moſt, one quintal. 
the mines; and in Bohemia, at a place called Alten- When all the ſulphur has flowed out, and has cooled 
Sattel. : alittle in the earthen pots, it is caſt into moulds made 
The furnaces employed for this operation are ob- of beech-tree, which have been previouſly dipt in wa- 
long, like vaulted galleries; and in the vaulted roofs ter and ſet to drain. As ſoon as the ſulphur is cooled 
are made ſeveral openings. Theſe are called furnaces in the moulds, they are opened, and the cylinders of 
for extracting ſulphur. ſulphur are taken out and put up in caſks. Theſe are 
In theſe furnaces are placed earthen- ware tubes, fill- called ro{{-brimftone. 
ed with pyrites broken into pieces of the fize of ſmall As ſulphur is not only in pyrites, but alſo in moſt 
nuts. Each of theſe tubes contains about 50 pounds metallic minerals, it is evident that it might be ob- 
of pyrites. They are placed in the furnace almoſt ho- tained by works in the great from the different ores- 
rizontally, and have ſcarcely more than an inch of de- which contain much of it, and from which it muſt be 
ſcent. The ends, which come out of the furnace five ſeparated previouſly to their fuſion: but as ſolphur is 
or fix inches, become gradually narrower. Within of little value, the trouble of collecting it from ores 
each tube is fixed a piece of baked earth, in form of a is ſeldom taken. Smelters are generally ſatisfied with 
ftar, at the place where it begins to become narrow- freeing their ores from it, by expoſing them to a fire 
er, in order to prevent the pyrites from falling out, ſufficieat to expel it. This operation is called torre- 
or choaking the mouth of the tube. To each tube is fadion, or roaſting of ores. 
fitted a receiver, covered with a leaden plate, pierced There are, however, ores which contain ſo much 
with a ſmall hole to give air to the ſulphur, The ſulphur, that part of it is actually collected in the or- 
other end of the tube is exactly cloſed. A moderate dinary operation of roaſting, without much trouble 
fire is made with wood, and in eight hours the ſul- for that purpoſe. Such is the ore of Ramelſberg in 
phur of the pyrites is found to have paſſed into the re- the country of Hartz. 
ceivers. | This ore, which is of lead, containing ſilver, is 
The reſiduum of the pyrites, after the diftillation, partly very pure, and partly mixed with cupreous py- 
is drawn out at the large end, and freſh pyrites is rites and filver; hence it is neceſſary to roaſt it. 
put in its place. From this reſiduum, which is called The roaſting is performed by laying alternate ſtrata 
burnings of ſulphur, vitriol is extracted. of ore and wood upon each other in an open field, 
The 11 tubes, into which were put, at three ſeveral taking care to diminiſh the ſise of the ſtrata as they 
diſtillations, in all nine quintals or 900 pounds of riſe higher; ſo that the whole maſs ſhall be a qua- 
pyrites, yield from 100 to 150 pounds of crude ſul- drangular pyramid truncated above, whoſe baſe is 
phur, which is ſo impure as to require to be purified about 31 feet ſquare. Below, ſome paſſages are leſt 


by a ſecond diſtillation. open, to give free entrance to the air; and the _ 
an 
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pyramid are covered over with ſmall 


he centre of this pyramid there is a channel which 
— vertically from the top to the baſe. When 
all is properly arranged, ladſefuls of red-hot ſcoria 
from the ſmelting-furnace are thrown down the chan- 
nel, by which means the ſhrubs and wood placed below 
for that purpoſe are kindled, and the fire is from them 
communicated to all the wood of the pile, which con- 
tinues burning till the third day. At that time the 
ſulphur of the mineral becomes capable of burning 
ſpontaneouſly, and of continuing the fire after the 
wood is conſumed. 

When this roaſting has been continued 15 days, 
the mineral becomes greaſy; that is, it is covered 
over with a kind of varniſh: 20 or 25 holes or hol- 
lows are then made in the upper-part of the pile in 
which the ſulphur is collected. From theſe cavities 
the ſulphur is taken out thrice every day, and thrown 
into water. This ſulphur is not pure, but crude; and 
is therefore ſent to the manufacturers of ſulpbur, to be 
purified in the manner above-related. . 

As this ore of Ramelſberg is very ſulphureous, the 
firſt roaſting, which we are now deſcribing, laſts three 
months; and during this time, if much rain has not 
fallen, or if the operation has not failed by the pile 
falling down or cracking, by which the air has ſo 
much free acceſs, that the ſulphur is burnt and con- 
ſumed, from 10 to 20 quintale of crude ſulphur are by 
this method collected. 

The ſulphur of this ore, like that of moſt others, 
was formerly negleQed, till, in the year 1570, a per- 
ſon employed in the mines called Chriftopher Sauder, 
diſcovered the method of collecting it, nearly as it is 
done at prefent. _ | | 

Metallic minerals are not the only ſubſtances from 
which ſulphur is extracted. This matter is diffuſed 
in the earth in ſuch quantities, that the metals cannot 
abſorb it all. Some ſulphur is found quite pure, and 


in different forms, principally in the neighbourhood. 


of volcanos, in caverns, and in mineral waters. Such 
are the opaque kind called virgin ſulphur ; the tranſ- 
parent kind called ſulphur of Quito; and the native 
flowers of ſulphur, as thoſe of the waters of Aix-la- 
Chapelle. It is alſo found mixed with different 
earths, Here we may obſerve, that all thoſe kinds 
of ſulphur which are not mineralized by metallic ſub- 
ſtances, are found near volcanoes, or hot mineral wa- 
ters, and conſequently in places where nature ſeems 
to have formed great ſubterranean laboratories, in 
which ſulphureous minerals may be analyſed and de- 
compoſed, and the ſulphur ſeparated, in the manner 
in which it is done in ſmall in our works and labora- 
tories, However that be, certainly one of the beſt 
and moſt famous ſulphur-mines in the world is that 
called 3 The Abbe Nollet has publiſhed, 
in the Memoirs of the Academy, ſome interefting 
ergy upon this ſubjea, which we ſhall here 
Abri ge. 

Near Puzzoli, in Italy, is that great and famous 
mine of ſulphur and alum called at preſent Solſatara. 
It is a ſmall oval plain, the greateſt diameter of which 
is about 400 yards, raiſed about 300 yards above the 
level of the ſea. It is ſurrounded by high hills and 
&zcat rocks, which fall to pieces, and whole fragments 


not ſo hot as boiling water. 
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form very ſteep banks, Almoſt all the ground is bare Sulphur- 


and white, like marle; and is every-where ſenſibly 
warmer than the atmoſphere in the greateſt heat of 
ſummer, ſo that the feet of perſons walking there are 
burnt through their ſhoes. It is impoſſible not to 
obſerve the ſulphur there; for every-where may be 
perceived by the ſmell a ſulphureous vapour, which 
riſes to a conſiderable height, and gives reaſon to 
believe that there is a ſubterraneous fire below, from 
which that vapour proceeds. 

Near the middle of this field there is a kind of 
baſon three or four feet lower than the reſt of the 
plain, in which a ſound may be perceived when a 
perſon walks on it, as if there were under his feet 
ſome great cavity, the roof of which was very thin. 
After that, the lake Agnano is perceived, whoſe wa- 
ters ſeem to boil. Theſe waters are indeed hot, but 
This kind of ebullition 
proceeds from vapours which riſe from the bottom of 
the lake, which being ſet in motion by the action of 
ſubterranean fires, have force enough to raiſe all that 
maſs of water. Near this lake there are pits, not 
very deep, from which ſulphureous vapours are ex- 
haled. Perſons who have the itch, come to theſe 
= and receive the vapours in order to be cured. 

inally, there are ſome deeper excavations, whence a 
ſoft ſtone is procured which yields ſulphur. From 
theſe cavities vapours exhale, and ifſue out with 
noiſe, and which are nothing elſe than ſulphur 
ſubliming through the crevices. 'This ſulphur ad- 
heres to the fides of the rocks, where it forms enor- 
mous maſſes: in calm weather, the vapours may be 
evidently ſeen to riſe 25 or 30 feet from the ſurface 
of the earth. | { 

Theſe vapours, attaching themſelves to the ſides of 


rocks, form enormous groups of ſulphur, which fome- 


times fall down by their own weight, and render theſe 
places of dangerous acceſs. 
In entering the Solfatara, there are warehouſes 


and buildings erected for the refining of ſulphur. 


works. 


Under a great ſhed, or hangar, ſupported by a wall 


behind, and open on the other three fides, the ſulphur 
is procured by diſtillation from the ſoft ſtones we men- 
tioned above. Theſe {tones are dug from under ground; 
and thoſe which lie on the furface of the earth are ne- 
glected. Theſe laſt are, however, covered with a ſul- 
phur ready formed, and of a yellow colour: but the 
workmen ſay they have loſt their ſtrength, and that the 
ſulphur obtained from them is not of fo good a quality 
as the ſulphur obtained from the ſtones which are dug 
out of the ground. 

Theſe laſt mentioned are broken into lumps, and 
put into pots of earthen ware, containing each about 
20 pints Paris meaſure. The mouths of theſe pots are 
as wide as their bottoms ; but their bellies, or middle 
parts, are wider. They are covered with a lid of the 
ſame earth, well luted, and are arranged in two paral- 
lel lines along two brick walls, which form the two 
fides of a furnace. The pots are placed within theſe 
walls; ſo that the centre of each pot is in the centre 
of the thickneſs of the wall, and that one end of the 
pots overhangs the wall within, while the other end 
overhangs the wall without. In each furnace ten of 
theſe pots are placed; that is, five in each of the two 
walls which form the two fides of the furnace. Be- 

twizt 
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swelting twixt theſe walls there is a ſpace of 15 or 18 inches; ſibly heavier than the foreign matters. But the con. 870 
of Orcs in hich ſpace is covered by a vault reſting on the two trary happens frequently, as well becauſe quartz ang of Ont 
general. Falls. The whole forms a furnace ſeven feet long, two ſpar are naturally very ponderous, as becauſe the me. N 
feet and a half high, open at one end, and ſhut at the tallic matter is proportionably ſo much lighter as it iz 
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other, excepting a ſmall chimney through which the 
ſmoke paſſes. 5 

Each of theſe pots has a mouth in its upper part 
without the furnace, in order to admit a tbe of 18 lines 
in diameter and a foot in length, which communicates 
with another pot of the ſame ſize placed without the 
building, and pierced with a round hole in its baſe of 
15 or 18 lines diameter. Laſtly, to each of theſe laſt- 
mentioned pots there is a wooden tub placed below, in 
a bench made for that purpoſe. | 

Four or five of theſe furnaces are built under one 
hangar, or ſhed. Fires are kindled in each of them at 
the ſame time; and they are thrown down after cach 
diſtillation, either that the pots may be renewed, or 
that the reſiduums may be more eaſily taken out. 

The fire being kindled in the furnace, heats the firſt 
pots containing the ſulphureous ſtones, The ſulpbur 
riſes in fumes into the upper part of the pot, whence 
it paſſes through the pipe of communication into the 


external veſſel, There the vapours are condenſed, be- 


come liquid, and flow through the hole below into the 
tub, from which the ſulphur is eaſily turned out, be- 
cauſe the form of the veſſel is that of a truncated cone 
whoſe narrower end is placed below, and becauſe the 
hoops of the tub are ſo faſtened that they may be oc- 
caſionally looſened. The maſs of ſulphur is then car- 
ried to the buildings mentioned before, where it is re- 
melted for its puritication, and caſt into rolls, ſuch as 
we receive it. 

Extraction of VirRIOL from pyrites., See CHEMI- 
STRY, n“ 110, 142, 157. f 

Extraction of AL Uu from pyritous ſubſtances and 
from alumiuous earths. See CHEMISTRY, n“ 129. 


SECT. Il. Smelting of Ores in general. 


5 1. As ores conſiſt of metallic matters combined 
with ſulphur and arſenic, and are beſides intermixed 
with earthy and ftony ſubltances of all kinds, the in- 
tention of all the operations upon theſe compound bo- 
dies is to ſeparate theſe different ſubſtances from each 
other. This is effected by ſeveral operations founded 
on the known properties of thoſe ſubltances. We now 
proceed to give a general idea of theſe ſeveral opera- 
tions. a 
Firſt of all, the ore is to be ſeparated from the earths 
and ſtones accidentally adherent to it; and when theſe 
foreign ſubſtances are in large maſſes, and are not very 
intimately mixed in ſmall particles with the ore, this 
ſeparation may be accompliſhed by mechanical means. 
This ought always to be the firſt operation, unleſs the 
adherent ſubſtance be capable of ſerving as a flux to 
the ore. If the unmetallic earths be intimately mixed 
with the ore, this muſt neceſſarily be broken and divi- 
ded into ſmall particles. This operation is performed 
by a machine which moves peſtles, called bocards or 


flampers. After this operation, when the parts of the 


mineral are ſpecifically heavier than thoſe of the unme- 
tallic earth or ſtone, theſe latter may be ſeparated from 
the ore by waſhing in canals through which water flows. 
With regard to this waſhing of ores, it is neceſſary to 
obſerve, that it cannot ſucceed but when the ore is ſen- 


combined with more ſulphur. 
When an ore happens to be of this kind, it is neceſ. 
ſary to begin by roaſting it, in order to deprive it of 
the greateſt part of its ſulphur. 

It happens frequently that the pyritous matters ac. 
companying the ore are ſo hard that they can ſcarcely 
be pounded. In this caſe it is neceſſary to roaſt it en- 
tirely, or partly, and to throw it red-hot into cold wa. 
ter; by which the ſtones are ſplit, and rendered much 
more capable of being pulverized. 

Thus it happens very frequently, that roaſting is the 
firſt operation to which an ore is expoſed, 

When the ſubſtance of the ore is very fuſible, this 
firſt operation may be diſpenſed with, and the matter 
may be immediately fuſed without any previous roaſt. 
ing, or at leaſt with a very flight one. For, to effect 
this fuſion, it is neceſſary that it retain a great quan- 
tity of its ſulphur, which, with the other — added, 
ſerves to deſtroy or convert into ſcoria a conſiderable 
part of the ſtony matter of the mineral, and to reduce 
the reſt into a brittle ſubſtance, which is called the matt 
of lead, or of copper, or other metal contained in the 
ore. This matt is therefore an intermediate matter be- 
twixt the mineral and the meta]; for the metal is there 
concentrated, and mixed with leſs-uſeleſs matter than 
it was in the ore. But as this matt is always ſulphu- 
reous, the metal which it contains cannot have its me- 
tallic properties. Therefore it muſt be roaſted ſeveral 
times to evaporate the ſulphur, before it is remelted, 
when the pure metal is required. This fuſion of an ore 
not roaſted, or but ſlightly roaſted, is called crude fu- 
ton. 

1 We may here obſerve upon the ſubject of waſhing 
and roaſting of ores, that as arſenic is heavier than ſul- 
phur, and has nearly the weight of metals, the ores in 
which it prevails are. generally very heavy, and conſe- 
quently are ſuſceptible of being waſhed, which is a 
great advantage. But on the other fide, as arſenic is 
capable of volatilifing, ſcorifying, and deſtroying many 
metals, theſe ores have diſadvantages in the roaſting 
and fuſion, in both which couſiderable loſs is cauſed 
by the arſenic, Some ores contain, beſides arſenic, 
other volatile ſemi-metals, ſuch as antimony and zinc. 
Theſe „ and are therefore neglec- 
ted. They are called ineræ rapaces, © rapacious 
ores.” 

When the metal has been freed as much as is poſ- 
ſible from foreign matters by theſe preliminary opera- 
tions, it is to be completely puritied by fuſions more 
or leſs frequently repeated; in which proper additions 
are made, either to abſorb the reſt of the ſulphur and 


arſenic, or to complete the vitrification or ſcorification 


of the unmetallic ſtones and earth. | 
Laſtly, as ores frequently contain ſeveral different 
metals, theſe are to be ſeparated from each other by 
proceſſes ſuited to the properties of theſe metals, of 
which we ſhall ſpeak more particularly as we proceed 
in our examination of the ores of each metal. 
$ 2. To facilitate the extraction of metallic ſub- 
ſtances from the ores and minerals containing them, 
ſome operations previous to the fuſion or ann - 
-\ | TELE 


art III. M E. TA. 
"mw tions conſiſt of, 1. The ſeparation of the ores and 
— oletallie matters from the ding unmetallic earths 
and ftones, by hammers and other mechanical inſtru- 
ments, and by waſhing with water. 2. Their divi- 
1 or reduction into ſmaller parts by contuſion and 
trituration, that by another waſhing with water they 
may be more perfectly cleanſed from extraneous mat- 
ters, and rendered fitter for the ſubſequent operations, 
calcination or roaſting, and fuſion, 3. Roaſting or cal- 
tination; the uſes of which operation are, to expel the 
volatile, uſeleſs, or noxious ſubſtances, as water, vitri- 
olic acid, ſulphur, and arſenic; to render the ore more 
friable, and fitter for the ſubſequent contuſion and fu- 
fon ; and, laſtly, to calcine and deſtroy the viler me- 
tals, for inſtance the iron of copper-ores, by means 
of the fire, and of the ſulphur and arſenic. Stones, as 
quartz and flints, containing metallic veins or particles, 
are frequently made red-hot, and then extinguiſhed in 
cold water, that they may be rendered ſuffictently fri- 
able and pulverable, to allow the ſeparation of the me- 
tallie particles. | ot 
Roalting is unneceſſary for native metals ; for ſome 
of the richer gold and filver ores ; for ſome lead-ores, 
the ſulphur of which may be ſeparated during the fu- 
ſion; and for many calciform ores, as theſe do not ge- 
nerally contain any ſulphur and arſenic. 
In the roaſting of ores, the following attentions muſt 
be given, 1. To reduce the mineral previouſly into 
ſmall lumps, that the ſurface may be jncreaſed; but 
they muſt not be ſo ſmall, nor placed ſo compactly, as 
to prevent the paſſage of the air and flame. 2. The 
larger pieces muſt be placed at the bottom of the pile, 
where the greateſt heat is. 3. The heat muſt be gra- 
dually applied, that the ſulphur may not be melted, 
which would greatly retard its expulſion z and that the 
ſpars, fluors, and ſtones, intermixed with the ore, may 
not crack, fly, and be diſperſed. 4. The ores not tho- 
roughly roaſted by one operation muſt be expoſed to a 
ſecond. 5. The fire may be increaſed towards the end, 
that the noxious matters more ſtrongly adhering may 
be expelled. 6. Fuel which yields much flame, as 
wood and foſſil coals free from ſulphur, is ſaid to be 
preferable to charcoal or coaks. Sometimes cold water 
is thrown on the calcined ore at the end of the opera- 
_ while the ore is yet hot, to render it more fri- 
able. 
No general rule can be given concerning the dura- 
tion or degree of the fire, theſe being very various ac- 
cording to the difference of the ores. A roaſting du- 
ring a few hours or days is ſufficient for many ores; 
while ſome, ſuch as the ore of Rammelſberg, require 
that it ſhould be continued during ſeyeral months. 
Schlutter enumerates five methods of roaſting ores. 
1. By conſtructing a pile of ores and fuel placed in al- 
ternate ſtrata, in the open air, without any furnace. 
2. By confining ſuch a pile within walls, but without 
a roof. 3. By placing the pile under a roof, without 
lateral walls. 4. By placing the pile in a furnace con- 
liſting of walls and à roof. 5. By roaſting the ore in 
a reverberatory furnace, in which it muſt be continu- 
ally ſtirred with an iron rod. | 


Several kinds of fuſions of ores may be diſtinguiſh- 


earthy matter, from which it cannot be eaſily ſepara- 
Vor. VII. 2 


. 


ing theſe ores and minerals are generally neceſſary. Theſe 


ed. 1. When a ſulphureous ore is mixed with much 
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ted by mechanical operations, it is frequently melted, Fuſion of 


in order to diſengage it from theſe earthy matters, and Ores. 


to concentrate its metallic contents. By this fuſion, 


ſome of the ſulphur is diſſipated, and the ore is redu- 
ced to a ſtate intermediate betwixt that of ore and of 


metal. It is then called a matt e eee 
licus); and is to be afterwards treated like a pure ore 
by the ſecond kind of fuſion, which is properly the 
ſmelting, or extraction of the metal by fuſion. 2. By 
this folion or ſmelting, the metal is extracted from the 
ore previouſly prepared by the above operations, if 
theſe be neceſſary. The ores of ſome very fufible me- 
tals, as of biſmuth, may be ſmelted by applying a beat 
ſufficient only to melt the metals, which are thereby 
ſeparated from the adhering extraneous matters. This 
ſeparation of metals by fufion, without the vitrification 
of extraneous matters, may be called e/iquation. Ge- 
nerally, a complete fuſion of the ore and vitrification of 
the earthy matters are neceſſary for the perfect ſepara- 
tion of the contained metals. By this method, metals 
are obtained from their ores, fometimes pure, and 
ſometimes mixed with other metallic ſubſtances, from 
which they muſt be afterwards ſeparated; as we ſhafl 
ſee, when we treat of the extraction of particular me- 
tals.” To procure this ſeparation of metals from ores, 
theſe muſt be ſo thinly liquefied, that the ſmall metallic 
particles may diſengage themſelves from the ſcoria; but 
it muſt not be ſo thin as to allow the metal to preci- 
itate before it be perfectly diſengaged from any ad- 
ering extraneous matter, or to pervade and deſtroy the 
containing veſſels and furnace. Some ores are ſuffici- 
ently fuſiblez but others require certain additions call- 
fluxes, to promote their fufion and the vitrification 
of their unmetallic parts; and alſo to render the ſcoria 
ſufficiently thin to allow the ſeparation of the metallic 
particles. 
Different fluxes are ſuitable to different ores, ac- 
cording to the quality of the ore, and of the matrix, 
or ſtone adherent to it. 

The matrixes of two different ores of the ſame me- 
tal frequently ſerve as fluxes to each other; as, for in- 
ance, an argillaceous matrix with one that is calca- 
reous ; theſe two earths being diſpoſed to vitrification 
when mixed, though each of them is ſingly unfuſible. 
For this reaſon, two or more different ores to be ſmelt- 
ed are frequemly mixed together. 

The ores alſo of different metals require differerſt 
fluxes. Thus calcareous earth is found to be beſt ſuit- 
ed to iron-ores, and ſpars and ſcoria to fuſible ores of 
copper. | 

"The fluxes moſt frequently employed in the ſmelting | 
of ores are, cakcareous earth, fluors or vitreous ſpars, 
quartz and ſand, fufible ſtones, as flates, baſaltes, the 
ſeveral kinds of ſcoria, and pyrites. 

Calcareous earth is uſed to facilitate fuſion of 
ores of iron, and of ſome of the poorer ores of copper, 
and, in general, of ores mixetl with argillaceous earths, 
or with feltſpar. This earth has been ſometimes add- 
ed with a view of ſeparating the ſulphur, to which it 


very readily unites: but by this union the ſulphur is 


detained, and a hepar is formed, which readily diffulves 
iron and other metals, and ſo firmly adheres to them, 
that they cannot be ſeparated without more difficulty 
than they could from the original dre. 'This addition 
is therefore not to be made till the ſulphur be previ- 
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tallic minerals, and alſo of calcareous and argillaceous 
carths, of ſteatites, aſbeſtus, and ſome other unfuſible 
ſtones, but not of ſiliceous earths without a mixture of 
calcareous earth. Wt h | 
Quartz is ſometimes added in the fuſion of ferrugi- 
nous copper ores, the uſe of which is ſaid chiefly to be, 
to enable the ore to receive a greater heat, and to give 
a more perfect vitrification to the ferruginous ſcoria. 
The fufible ſtones, as later, baſaltes, are ſo tenacious 
and thick when fuſed, that they cannot be conſidered 


properly as fluxes, but as matters added to leſſen the 


too great liquidity of ſome very fuſible minerals. 
The ſceria obtained in the fuſion of an ore is fre- 
quently uſeful to facilitate the fuſion of an ore of the 
ſame metal, and fometimes even of ores of other me- 
tals, 2 | 0 
Sulphurated pyrites greatly promote the fuſibility of 
the ſcoria of metals, from the ſulphur it contains. It 
is chiefly added to difficultly- fuſible copper-ores, to 
form the ſulphureous compounds called watts, that the 
ores thus brought into fuſion may be ſeparated from 
the adhering earthy matters, and that the ferruginous 
matter contained in them may be deſtroyed, during 


2 ſubſequent calcination and fuſion, by means of the 


Iphur. ; 

As in the ores called calciſorm, the metallic matter 
exiſts in a calcined ſtate; and as calcination reduces 
the metals of mineralized ores (excepting the perfect 
metals) to that ſtate alſo; therefore all caleiform and 
calcined ores require the addition of ſome iaflammable 
ſubſtance, to reduce them to a metallic tate. In great 
works, the charcoal or other fuel uſed to maintain the 
fire produces alſo this effect. | 

Metals are ſometimes added in the fuſion of ores of 
other more valuable metals, to abſorb from theſe ſul- 
phur or arſenic. Thus iron is added to ſulphurated, 
cupreous, and filver ores. Metals are alſo added in the 
fuſion of ores of other more valuable metals, to unite 
with aud collect the ſmall particles of theſe diſperſed 
through much earthy matter, and thus to aſſiſt their 
precipitation. With theſe intentions, lead is frequently 
added to ores and minerals containing gold, ſilver, or 
copper. | 

Ores of metals are alſo ſometimes added to aſſiſt the 
precipitation of, more valuable metals. Thus antimony 
is frequently added to aſſiſt the precipitation of gold 
intermixed with other metallic matters. Thus far of 
ſmelting of ores in general. 


SecT. III. Operations on Ores of Native Gold and 
Silver, by Waſhing and by Mercury. 


EarTHs and ſand are at firft ſeparated by waſhing 
with water; by which operation the greateſt part of 
what is not gold, being lighter, is carried off, After 
this a ſecond waſhing is made with mercury, which ha- 
ving the property er with gold, ſeizes this me - 
tal, amalgamates with it, and ſeparates it exactly from 
the earthy matters, with all which it can form no u- 
nion. 

The mercury thus charged with gold is preſſed 
through ſhamoy leather, and the gold is retained uni- 
ted with a part of the mercury, from which it may be 
eaſily diſengaged by expoſure to a proper degree of 


This is the foundation of all the operations by which 
old is obtained from the rich mines of Peru belon 
ing to the Spaniards, Theſe operations conſiſt in wh 
ings, triturations, and amalgams in the great by help 
of machines, , 1 | 
The ores of native ſilver are much rarer and leſs a. 
bundant than thoſe of gold. But if any of this kind 
were found ſufficiently rich, they might be treated with 
1 exactly in the ſame manner as the ores of na- 

tive gold. | | | 

Gold is frequently contained in the ores of other 
metals, either in a native or mineraliſed ſtate, and in 
ſands, eſpecially thoſe which are black and ferrugi. 
nous. See Part II. ſect. of Ores of Gold. 

If gold be contained in ores of other metals, theſe 
metals together with the gold may be firſt extracted 
by the ordinary proceſſes 2 ſmelting theſe ores; and 
the gold may be then ſeparated from the metallic maſs 


thus obtained, by mixing and fuſing this maſs with a 


quantity of lead, and by the proceſs of cupellation 
-deſcribed in the articles Es84v of the value of ſilver, and 
ReriningG. Generally, the operations for obtaining 
old from ores of imperfect metals are preciſely the 
me as thoſe for obtaining ſilver, to which therefore 
we refer, Moſt frequently a quantity of filver alſo 
is contained in theſe ores; and in this caſe the per- 
ſect metal obtained by cupellation is an allay of gold 
and filver, which muſt be afterwards ſeparated by the 
proceſſes called parting. See PakTinG. 
Many trials have been made to procure the ſmall 
quantity of gold contained in the ferruginous ſands, at 
a moderate expence - (ſee Part II. ſet. of Cres of 
Gold); but as no work of this kind is now eſtabliſhed, 
we may preſume they have not been ſucceſsful. The 
beſt eſſays of this kind have been made, according to 
Schlutter, in the following manner, 

The ſand is to be made red-hot, and extinguiſhed 
in cold water four times, by which its colour is 
changed from the original yellow, red, or black, to 
a reddiſh- brown. It is obſerved to emit, during the 
firſt and ſecond calcinations, an arſenical ſmell ; and 
this ſmell may be produced again in the following 
calcinations by adding ſome inflammable matter. Let 
an ounce of the calcined ſand be mixed with two 
ounces of granulated lead, and one ounce of black 
flux, and put into a Heſſian crucible, with half an 
ounce of decrepitated ſea- ſalt upon the ſurface of the 
mixture. The crucible is to be placed in a good blaſt- 
furnace, and a ſtrong fire is to be excited. The 
watter contained in the crucible is to be frequently 
ſtirred with an iron-rod, and the heat is to be con- 
tinued till the ſcoria is thin and perfectly fuſed. When 
the crucible is broken, a regulus of lead will be 
found, containing the gold and filver of the ſand. 
By this method Mr Leberecht obtained, ip eleven 
eſſays, from 840 to 844 grains of perfect metal from 


a quintal of ſand. Of the perfect metal obtained, 


from a fourth to a third part was gold. 
cels of ſand have yielded more than 1000 


Some par- 
ains, and 


ſome not more than 350, grains, per quintal. In- 
ſtead of the granulated lead, and the black flux, 
whick is too expenſive for great operations, ſome have 
added, to an ounce of the ſand, two ounces of Wen, 

al: 


I. 
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, and a little powder of charcoal, by which they have 
＋ 2 lads el or ſame quantity of perfect metal. The 


Silver. {coria in theſe eſſays has been always found to contain 
— ſome perfect metal r 


The Hungarian copper ores, from which gold and 
flver are profitably extracted, contain a lefs quantity 
of theſe perfect metals than many ferruginous ſands. 
But they may be formed into a matt, by fuſion with 
yrites, of which treatment the ſands are incapable. 


om this matt, the gold and filver, along with the 


from the ſulphur of the pyrites, by addition of iron, 
which being more diſpoſed than the other metals 
to unite with ſulphur, diſengages theſe metals, and 


allows them to precipitate, : 


Ster. IV. Smelting of Ores of Silver. 


r. As filver, even in its proper ores, is always 
allayed with ſome other metals from which it is intended 
to be ſeparated-after that the filver-ore has been well 
roaſted, it muſt be mixed with a greater or lefs quan- 
tity of lead previous to its fuſion. 

Lead has the ſame effect in fuſion of gold and filver 
as mercury has upon theſe metals by its natural fluidi- 
ty; that is to ſay, it unites with them, and feparates 
them from unmetallic matters, "which, being hghter, 
riſe always to the ſurface. Dut lead has the further 
advantage of procuring, by its own vitrification, that 
of all metallic ſubſtances, excepting gold and filver. 
Hence it follows, that when gold and filver are ob- 
tained by means of mercury, t 2 ſtill remain allayed 
with other metallic ſubſtances; whereas when they are 
obtained by fufion and ſcorification with lead, they 
are then pure, and not allayed with any metals but with 
each other. | | 

In proportion as the lead, which has been united to 
the gold and filver of the ore, is ſcorified by the 
action of the fire, and promotes the ſcorification of 
the other metallic matters, it ſeparates the perſect 
metals, and carries with it all the others to the ſur- 
face. There it meets the unmetallic ſubſtances, which 
it likewiſe vitrifies, and which it changes into a per- 
fect ſcoria, fluid, and ſuch as a ſcoria ought to be to 
admit all the perfect metal contained in it to pre- 
cipitate. | 
When all heterogeneous matters have been thus 

— by ſcorification with lead, the perfect 

metals, to which ſome lead ſtill remains united, are to 
be eee purified by the ordinary operation of the 
eupel. 

The common rule for the fuſion and ſcorification of 
ſilver- ore with lead, is to add to the ore a quantity of 
lead ſo much greater as there is more matter to be 
ſcorified, and as theſe matters are more refractory and 
of more difficult fuſion. Silver ores, or thoſe treated 
as ſuch, are often rendered refractory by ferruginous 
earths, pyritous matters, or cobalts, containing al- 
ways a conſiderable quantity of an earth which is un- 
metallic, very ſubtile, and very refractory, and which 
renders a confiderable augmentation of the quantity of 
lead neceſſary. 

The quantity of lead which is commonly added to 
fuſible filver ores, that do not contain lead, is eight 
times the quantity of the ore. But when the ore is 


reſractory, it is neceſſary to add twelve times the 
I 


copper of the ore, may be precipitated, and ſeparated 


— 


L.5T 2.5 ix, 
quantity of lead, and even more; alſo glaſs of lead, 
"and fluxes, ſuch as the white and black flaxes ; to 
which however borax and powder of charcoal are 
Preferable, on account of the liver of ſulphur formed 
by theſe alkaline fluxes. | 
It is neceſſary to obſerve, that ſaline fluxes are only 
uſed in ſmall-operations, on account of their dearneſs. 
To theſe are ſubſtituted, in the great operations, of 
which we now treat, ſandiver, fuſible ſcoria, and other 
matters of little value. | | 

The greateſt part of ſilver now employed in com- 
merce is not obtained from the proper ores of ſilver, 
which are very ſcarce; but from lead, and even copper 
ores, which are more or leſs rich in filver. To give an 
idea of the manner of treating theſe kinds of ores, from 
which ſilver is extracted in the great works, we ſhall 
briefly deſcribe here, after Schlutter, the ſmelting of 
the ore of Rammelſberg, which contains, as we have 
already faid, ſeveral different kinds of metals, but 
particularly lead and ſilver. 

When this mineral has been diſengaged from its 
ſulphur as much as poſſible by three very long roaſt- 
ings, it is melted in the Lower Hartz in Saxony, in 
a particular kind of furnace, called a furnace for 
ſmelting upon a hollow or caſſe. The maſonry of this 
furnace is compoſed of large thick flates, capable of 
ſuſtaining great heat, and cemented together by clay. 
'The interior part of the furnace is three feet and a 
half long, and two feet broad at the back part, and 
one foot only in the front. Its height is nine feet 
eight inches. It has a foundation of maſonry in the 

und ;- and in this foundation channels are made 

the evaporation of the moiſture. Theſe channels 
are covered over with ſtones called covering ſtones. 
The hollow or caſſe, which is made above theſe, is 
formed of bricks, upon which are placed, firſt, a bed 
of clay ; then a bed of ſmall ore and ſifted vitriols ; 
and, laſtly, a bed of charcoal-powder beat down, 


” p 


called /ight braſque. © The anterior wall of the furnace 


is thinner than the others, and is called the chemiſe. 
The back wall, which is pierced to give paſſage to the 
pipes of two large wooden bellows, is called the mil: 
wall, When the furnace is thus prepared, charcoal 
is thrown into the hollow, or caſſe; which being 
kindled, the fire is to be continued during three houre, 
before the matters to be fuſed are added. Then 
theſe matters are thrown in, which are not the pure 
ore, but a mixture of ſeveral ſubſtances, all of which 
are ſomewhat profitable. The quantity of theſe mat- 
ters is ſufficient for one day's work; that is, for a 
fuſion of eighteen hours; and it conſiſts of, 1. Twelve 
ichorbens or meaſures of well roaſted Rammelſberg 
ore ; (the ſchorben is a meaſure whoſe contents are 
two feet five inches long, one foot ſeven inches broad, 
and a little more then a foot deep: it is equal to 32 
quintals of that country,, Cologn weight, at 123 
pounds each quintal.) 2. Six meaſures of ſcoria pro- 
duced by the ſmelting of the ore of Upper Hartz, 
which is refractory, and what workmen call ci. 
3. Two meaſures of knobben, which is an impure 
ſcoria containing ſome lead and filver, which has been 
formerly thrown away as uſcleſs, and is now collected 
by women and children. Befides theſe, other mat- 
ters are added, containing lead and filver, as the teſts 
employed in refining, the droſs of lead, impure litharge, 
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Smelting and any rubbiſh containing metal, which was left in 


Silver. 
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® See 


Chemiſtry, 
BY 157. 


oP Ores of the furnace after the foregoing fuſion. All theſe 


matters being mixed together, are thrown into the 
furnace :. and to each meaſure of this mixture a mea- 
ſure of charcoal is added. The fuſion is then begun 
by help of bellows ; and as it proceeds, the lead falls 
through the light braſque, or charcoal-bed, into the 
hollow, or calls, where it is preſerved from burning 
under the powder of — The ſcoria, on the 
other hand, being lighter and leſs fluid, is ſkimmed 
off from time to time by means of ladles, that it 
mzy not prevent the reſt of the lead from falling down 
into the hollow. Thus, while the fufion laſts, freſh 
matters and freſh charcoal are alternately added, till 
the whole quantity intended for one fuſion, or, as they 
call it, one day, be thrown in. 

There are ſeveral eſſential things to be remarked in 
this operation, which is very well contrived, Firſt, 
The mixture of matters from which a little lead and 
ſilver is procured, which would otherwiſe be loſt ; and 
which have alfo this advantage, that they retard the 
fuſion of the Ramelſberg ore, which, however well 
roaſted it has been, retains always enough of the 
ſulphur and iron of the pyrites mixed with it, to 
render it too ſuſible or too fluid, ſo that without the 
addition of thoſe matters nothing would be obtained 
but a matt. It is even neceſſary, notwithſtanding 
theſe additions, not to haſten the fuſion too much, 
but to give time for the ore to mix with other matters, 
elſe it would melt and flow of itſelf before the reſt. 
Secondly, The fuſion of the ore through charcoal, 
which is praiſed in moſt ſmelting-houſes, and for al- 
moſt all ores, is an excellent method, the principal 
advantage of which is the ſaving of fuel. The action 
of the burning charcoal directed immediately upon the 
mineral, at the ſame time that it melts it more readily 
and efficaciouſly, alſo ſupplies it with the phlogiſton 
neceſſary to bring it to a perfect ſtate. 

From the Ramelſberg ore after its firſt roaſting, 
a white vitricl is obtained and prepared at Goſlar *, 
whoſe baſis was zinc: which proves that this ore 
contains alſo a certain quantity of this ſemi-metal. 
As this ore is ſmelted in a country where the art is 
well underſtood of extracting every thing which a 
mineral contains, ſo in this fuſton ine and cadmia 
are obtained in the following manner: When the 
furnace is prepared for the 1 it is neceſſary to 
cloſe it up in the fore- part, before the fuſion is be- 

un. - 

« Firſt af all, a gritt-ſtone is to be placed, ſup- 
ported at the height of three inches. This ſtone is 
as long as the furnace is broad, and the height of it is 
level with the hole where the bellows-pipe enters. 
Tt is faſtened on each fide of the furnace, externally 


and internally, with clay. Upon this ſtone a kind of 


receptacle, or, as it is called, the ſea? of the zinc, is 
made in the following manner: A flat flaty ftone is 
choſen, as long as the furnace 1s broad, and eight 
inches in breadth. This is placed on the gritt- 
ſtone above-mentioned, in ſuch a manner that it in- 
clines conſiderably towards the front of the furnace, 
and that its bottom touches cloſely the gritt-ſone. 
It is faſtened with clay, which is alſo laid upon the 
ſeat of the zinc, Upon this ſeat, which is to receive 
the zinc, two round pieces of charcoal are placed, 


k YR ei. 


and alſo a ſtone called the zinc ſtone, which is about 


a foot and a half in length, and cloſes one part of the of Om 
front of the furnace. This ſtone alſo is faſtened on dhe 
each of its fides with clay. Clay is likewiſe put under 


the ſtone betwixt the two pieces of charcoal, which 
hinder it from touching the ſeat of the zinc. The 
under-part of this ſtone is but ſlightly luted, that the 
workmen may make an opening for the zinc to flow 
out. Thus is made the ſeat or receptacle of the 
zinc to detain this metallic ſubſtance, which would 
otherwiſe fall into the hotteſt part of the fire, 
called by the workmen the melting-place, and would 
be there burnt: whereas it is collected upon this 
receptacle during the fuſion, where it is ſheltered from 
the action of the bellows, and conſequently from too 
great heat. | 

When all the matter to be fuſed in one day is 
put into the furnace, the blaſt of air is continued till 
that matter has ſunk down, When it is balf-way 
down the furnace, they draw out the ſcoria, that more 


of the ore and other matters may be expoſed to the 


greateſt heat. As ſoon as the ſcoria is cooled and 
fixed alittle, two ſhovel-fulls of ſmall wet ſcoria or 
ſand-is thrown cloſe to the furnace, and beat down 
with the ſhovel; then the workmen open the ſeat or 
receptacle of zinc, and ftrike upon the zinc-ſtone to 
make the ſemi-metal flaw out. As ſoon as the pureſt 
part of it has flowed out, it is ſprinkled with water 
and carried away. Then the workmen ſeparate en- 
tirely the zine- ſtone from the wall of the furnace, and 
they continue to give it little ſtrokes, that the ſmall 
particles of zinc diſperſed among the charcoal may 
fall down. This being done, the ſtone is removed; 
and the zinc is ſeparated from the charcoal by an iron 
inſtrument, is cleaned, and remelted along with the 


zinc that flowed out at firſt, and is caſt into round. 


cakes. The reaſon why the zinc is withdrawn before 
the bellows ceaſe to blow, is, that if it was left till 
the charcoal on the ſeat or receptacle was con- 
ſumed, it would be moſtly burnt, and little would 
be obtained. Thus after the zinc is withdrawn; 
the fuſion is finiſhed by blowing the bellows till the- 
end.“ 

Thus the zinc is ſeparated from the ore of Ra- 
melſberg, and is not confounded in the hollow or 
caſſe with the lead and filver, becauſe, being a volatile 
ſemi-metal, it cannot ſupport the activity of the fire 
without riſing into vapours, which are condenſed in 
the place leaſt hot, that is to ſay, upon the ſtones 
expreſsly prepared for that purpoſe; and which, being 
much thinner than the other walls of the furnace, are 
continually cooled by the external air. 

It is alſo in this furnace, and after the fuſion of 
the Ramelſberg ore, that the cadmia of zinc, or the 
cadmia of furnaces, is obtained. This ore is com- 

ofed of ſulphureous and ferruginous pyrites, of true 
bel containing ſilver, and a very hard and com- 
pact matter of a dark browniſh- grey colour, which is 
probably a /apis calamingris, or an ore of zinc, Theſe 
ſeveral matters of the Ramelſberg ore are not ſepa- 
rated from each other, either for the roaſting or for 
the fuſion, Thus there is zinc in all the parts of the 
roaſted ore; and much more of it would be obtained, 
if it was not ſo eaſily inflammable. All the zinc 
which is obtained is preſerved from burning by * 

hi 
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e in fuſion, behind the chemiſe or fore-part of the 
which is, as has been ſaid, a kind of ſchiſtus 
lled. by the workmen Heeltſtone. But the 
art of this ſemi-metal which falls in the middle of 
= furnace, near the middle-wall, or towards the 
ſides, being expoſed to the greateſt heat of the fire, 
is there burnt; and its ſmoke or flowers attaching it- 
{elf on all ſides to the walls of the furnace, undergo 
there a ſemi-fuſion, which renders this matter ſo hard 
and ſo thick, that it muſt be taken away after every 
fourth fuſion, or, at moſt, after every ſixth fuſion. 
That which is found attached to the highelt part 
of the furnace is the beſt and pureſt. The reſt is 
altered by a mixture of a portion of lead which it 
has carried up with it; and which, from its great 
weight and fixity, has hindered the zinc from riſing 
ſo high as it would have done alone. Therefore, 
with this kind of impure cadmia, ductile braſs cannot 
be made. : 
Almoſt all the zinc we have, as well as the cadmia 
of the furnaces, is obtained from the Ramelſberg ore, 
by the proceſs deſcribed, and conſequently is not the 
produce oft a pure ore of zinc, or /apis calaminaris, 
which is never fuſed for that purpoſe. Before Mr 
Margraaf, although it was well known that this ore 
contained zinc, and that it was employed for the 
making of braſs, a convenient proceſs for * 
zinc from it was not known ; becauſe, when treate 
by fuſion with fluxes, like other ores, it does not 


yield any zinc; which proceeds partly from the re- 


fractory quality of the earth contained in the cala- 
mine, that cannot be fuſed without a very violent fire; 
and alſo from the volatility and combuſtibility of the 
zinc, which for this reaſon. cannot be collected at the 
bottom of a crucible, as a regulus under a.ſcoria,. like 
moſt metals. 

M. Margraaf has remedied theſe inconveniences by 
diſtilling /apis calaminaris, mixed with charcoal, in a re- 
tort, to which is joined a receiver containing ſome water, 
and conſequently in cloſe veſſels, where the zinc, by 
the help of a very ftrong fire indeed, is ſublimed in its 
metallic form without burning. He alſo by the ſame 
method reduced into zinc the flowers of zinc, or por- 
Pbolix, cadmia of the furnaces, tutty, which is alſo a 
kind of cadmia; in a word, all matters capable of 
producing zine by combination with phlogiſton.— 
But it is evident that ſuch operations as theſe are ra- 
ther fit to ſupply proofs for chemical theory, than to 
be put in practice for works in great. M. Margraaf 
has obſerved, that the zinc which he obtained by this 
proceſs was leſs brittle than what 1s obtained from 
the fuſion of ores; which may proceed from its greater 
purity, or from its better combination with phlogiſton. 

Zine is obtained, not only in the method uſed 
at Goſlar above-deſcribed; but is alſo extracted in 
rm works, from /apis calaminaris and calcined blend, 
7 a diſtillation fimilar to that by which M. Margraaf 
has eſſayed ores of zinc. The firſt work of that kind 
was erected in Sweden by Mr Von Swab, in the year 
1738. The ore employed was a kind of blend; this 
ore, when calcined, powdered, and mixed with char- 
coal, was put into iron or ſtone retorts, and the zinc 
was obtained by diſtillation. In Briſtol a work is 


eſtabliſhed in- which zinc is. obtained by diſtillation 
by deſcent. 


L UX GY. 


After this digreſſion which we have now made 
concerning the operation in the great by which zine 
and cadmia are obtained, and which we could not 
inſert elſewhere, becauſe. of the neceſſary relation it 
has with the ſmelting of the Rammelſberg ore, we 
proceed to the other operations of the | Bax ore; 
that is to ſay, to the fnery, by which the ſilver is ſe- 

arated from the lead, which are mixed together, form- 
ing what is called the work. 

This operation differs from the fning eſſay, or 
in ſmall, principally in this circumttance, that in the 
latter method of fining all the litharge is abſorbed into 
the cupel, whereas in the former method the greateſt 
part of this litharge is withdrawn. 

The fining in 'great of the work of Ramelſburg is 
8 in a furnace called a reverberatory. furnace. 

his furnace is ſo conſtructed that the flame of wood 


burning in a cavity called the fre- place, is determined 


by a current of air (which is introduced through the 
aſh-hole, and which goes out at an opening on one fide 
of that part of the furnace where thg — is, that is, 


where the lead and ſilver are) to circulate above, and 


to give the convenient degree of heat, when the fire is 
properly managed. In this furnace a great cupel, call- 


ed a teſt, is diſpoſed. This teſt is made of the aſhes of 
In: 
ſome founderies. different matters are added, as ſand; 


beech-wood; well lixiviated in the uſual manner. 


ſpar, . calcined gypſum, quicklime, clay, When the 
teſt is well prepared and dried, all the work is put at 
once upon the cold teſt, to the quantity of 64 quin- 
tals for one operation. 'Then the fire is lighted in the 
fire-place with faggots; but the fuſion is not urged too 
faſt, 1. That the teſt may have time to dry; 2. Be- 
cauſe the work of the Ramelſberg ore is allayed by the 
mixture of ſeveral metallic matters, which it is proper 
to ſeparate from it, otherwiſe they would ſpoil the li- 
tharge and the lead procured from it. Theſe metallic 
matters are, copper, iron, zinc, and matt. As theſe 
heterogeneous ſubſtances are hard and refractory, they 


do not melt ſo ſoon as the work, that is, as the 


lead and ſilver; and when the work is melted, they 
ſwim upon its ſurface like a ſkin, which is to be taken 
off. "Theſe impurities are called the ſcum, or the fir/t- 
*waſie, What remains forms a ſecond ſcum, which ap- 
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pears when the work is at its greateſt degree of heat, 


but before the litharge begins to form itſelf. It is a 


ſcoria which is to be carefully taken off. It is called 


the ſecond waſte. 
When the operation 1s at this point, it is continued 

by the help of bellows, the wind of which is directed, 

not upon the wood or fuel, but upon the very ſurface 


of the meta], by means of iron-plates put for that pur-- 


poſe before the blaſt- hole, which are called papillons. 


This blaſt does not ſo much increaſe the intenſity of 


the fire,. as. it facilitates the combuſtion of the lead; 


and throws the litharge that is not imbibed by the teſt 


towards a channel, called the /izharge way, through 
which it flows. The litharge becomes fixed out of the 
furnace : the matter which is found in the middle of 
the largeſt pieces, and which amounts to about a half 
or a third of the whole, is frikble, and falls into pow- 
der like ſand. This is put into barrels containing each 
five quintals of it; and is called ſaleable litharge, be- 
cauſe it is ſold in that ſtate. The other part which re- 
mains ſolid is called cold /itharge, and is again melted 

and” 
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Various and reduced into lead. The fuſion is called cold ſu- 
proceſſes for en, and the lead obtained from it cold lead, which is 


| «..... er 
ſulphur is diſſipated, By theſe calcinations moſt of 
the iron is deftroyed. The calcined matt is to be fy: 


extraQting good and ſaleable when the work has beer well clear- 


Silver. 


ed from the heterogeneous matters mentioned above. 
The teſts and cupels impregnated with htharge are 
added in the fuſion of the ore, as we have already re- 


lated. © * 


When two thirds, or nearly that quantity, of the 
lead are converted into litharge, no more of it is 
formed. The ſilver then appears covered with a white 
ſkin, which the finers call Iightening, and the metal 
lightened or fined ſilver. * 

The ſilver obtained by this proceſs of fining is not 
yet altogether pure. It ſtill contains ſome lead, fre- 
quently to the quantity of four drams in each marc, 
or eight ounces. It is delivered to the workmen, who 
complete its purification by the ordinary method. 
This laſt operation is the refining, and the workmen 
employed to do it are called rener. A fining of 64 
quintals of work, yields from 8 to 10 mercs of fined 
lilver, and from 35 to 40 quintals of litharge ; that is, 
from 12 to 18 of ſaleable litharge, from 22 to 23 of 
cold litharge, from 20 to 22 quintals of impregnated 
teſt, and from 6 to 7 quintals of lead-droſs. The ope- 
ration laſts from 16 to 18 hours. 

6 2. Ores containing ſilver may be divided into four 
kinds, 1. Pure, or thoſe which are not much com- 
pounded with other metals. 2. Galenical, in which 


the ſilver is mixed with much galena, or ore of lead 


mineraliſed by ſulphur. 3. Pyritous, in which the 
filver is mixed with the martial pyrites. 4. Cupreous; 
in which the ſilver is contained in copper ores, To ex- 
tract the ſilver from theſe ſeveral kinds of ores, diffe- 
rent operations are neceſſary. 

Native filver is ſeparated from its adhering earths 
and ftones by amalgamation with mercury, in the 
manner directed for the ſeparation of gold; or by fu- 
ſion with lead, from which it may be afterwards ſe- 
parated by cupellation. | 

Pure ores ſeldom require a previous calcination; but, 
when bruiſed and cleanſed from extraneons matters, 
may be fuſed directly, and incorporated with a quan- 
tity of lead; unleſs they contain a large proportion 
of ſulphur and arſenic, in which caſe a calcination 
may be uſeful. The lead employed muſt be in a cal- 
cined or vitrified ſtate, which, being mixed with the 
ore, and gradually reduced by the phlogiſton of the 
charcoal added to it, may be more efſe&ually united 
with the filver of the ore, than if lead itſelf had been 
added, which would too quickly precipitate to the 
bottom of the containing veſſel or furnace. The fi]- 
ver is to be afterwards ſeparated from the lead by cu- 

ellation. 

Galenical ores, eſpecially thoſe in which pyrites is 
intermixed, require a calcination, which ought to be 
performed in an oven, or reverberatory furnace. They 
are then to be fuſed together with ſome inflammable 
matter, as charcoal, by which the lead is revived, and, 
together with the ſilver, is precipitated. 5 

Pyritous ores mult be firſt melted, ſo as to form a 
matt. If the ſulphur is Hot ſufficient for this kind of 
fukon, more ſulphurated pyrites may be added. This 
matt contains, beſides filver and ſulphur, alſo various 
metals, as lead, iron, and ſometimes cobalt. The 
matt muſt be expoſed to repeated calcinations till the 


ſed with litharge, and the filver incorporated with the 
revived lead; trom which, and from the other imper. 
fe& metals with which it may be mixed, it muſt after. 
wards be ſeparated by cupellation, ** 

The filver contained in cupreous ores may be oh. 


rained, cither, 1. By ſeparating-it from the copper 


itſelf, after this has been extracted along with the fil. 
ver, in the uſual manner, from the ore; or, 2. By 
precipitating it immediately, from the other matters 
of the ore. 

1. It may be ſeparated from the copper by two me- 
thods, One of theſe is by adding lead, and ſcorifying 
the imperfect metals. By this method much of the 
copper would be deſtroyed, and it is therefore not to 
be uſed unleſs the quantity of filver relatively to the 
copper be conſiderable. Another method by which 
filver may be ſeparated from copper is, by eliquation; 
that is, by mixing the maſs of copper and ſilver with 
a quantity of ok 
be juſt ſufficient ro make the lead eliquate from the 
copper, together with the filver, which being more 
ſtrongly dilpoſed to unite with the lead than with the 


copper, is thus incorporated with the former metal, 


and ſeparated from the latter. 

2. Silver may alſo be extracted from theſe cupreous 
ores by precipitation. For this purpoſe, let the ore, 
previouſly bruiſed and cleanſed, be formed into a matt, 
that the earthy matters may be well ſeparated. Let 
the matt be then fuſed with a ſtrong heat ; and when 
the ſcoria has been removed, and the heat is dimi- 
niſhed, add to it ſome clean galena, litharge, and 
granulated lead. When the fire has been raiſed, and 
the additions well incorporated with the matt, let ſome 
caſt or filed iron be thrown into the liquid.maſs, which, 
being more diſpoſed than lead is to unite with ſul- 
phur, will ſeparate and precipitate the latter metal, 
and along with it the filver or gold contained in the 


matt. This method was introduced by Scheffer, and 


is practiſed at Adelfors in Smoland. In this work the 
proportion of the ſeveral materials is, four quintals of 
matt, two quintals of black copper containing ſome 
lead with the perfect metal, one quintal of galena, 
one quintal of litharge, a fifth part of a quintal of gra- 
nulated lead, and an equal quantity of caſt iron. 

The filver in this, and in all other inftances where it 
is united with lead, is to be afterwards ſeparated from 
the lead by cupellation ; which proceſs is deſcribed 
at the articles Ess AV of the Value of Silver, and Rx- 
FINING. 


SECT. V, Smelting of Ores of Copper. 


6 1. Tur ſmelting in great of copper ores, and even 
of ſeveral ores of filver and lead, excepting that of Ra- 
melſberg, is performed in furnaces not effentially dif- 
ferent from that already deſcribed ; but in this reſpect 
only, that the ſcoria and metal are not drawn out of 
the furnace, but flow ſpontaneouſly, as ſoon as they 
are melted, into receiving baſons, where the metal is 
freed from the ſcoria, Theſe furnaces are generally 
called pierced furnaces. 

Inftead of a light braſque, or bed of charcoal- 
powder, under which the metal lies hid, the bottom 
of theſe furnaces is covered with a baſon * of 

eavy 


for 
*Xtratting 
ver. 


„and applying ſuch a heat as ſhall 
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current of water, and wherever the mine happens to Smeltiog 
be. 'This furnace has a hole in its front, through 1 of 
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ting heavy braſqu& which is a mixture of charcoal-powder 
— and clay. In the front of the furnace, and at the 


Copper. bottom of the chemiſe, there 1s a hole, called the eye, 


through which the melted matter flows, and runs 
along a trench or furrow, called the zrace, into one 
or more receiving baſons; made of earth, ſcoria, ſand, 
Kc. There the metal is ſeparated from the ſcoria, 
by making it flow from theſe baſons into another la- 
teral one. Theſe furnaces are alſo called crooked fur- 
ACT» 

5 Different names are given to them according to ſome 
difference in their conftrution. For inſtance, thoſe 
which have two eyes, and two traces, through which 
the melted matter flows alternately into two baſons, 
are called pectacle: furnaces. Their greater or leſs 
height gives occaſion alſo to the diſtinction of Yig fur- 
nacet, and middle furnaces. 

The high furnaces are of modern invention, They 
were firſt introduced at Mansfe}dt in the year 1727; 
and they are now uſed in almoſt all countries where 
ores are ſmelted, as in Saxony, Bohemia, _ 
Kc. Their chief advantage conſiſts in ſimplifying 
and diminiſhing the labour. This advantage is effec- 
ted by the great height of the furnace, which allows 
the ore td remain there a long time before it falls down 
into the hotteſt part of the fire and is melted. Con- 
ſequently, it ſuffers ſucceſſively different degrees of 
heat; and, before it is melted, it undergoes a roaſt- 
ing which coſts nothing : therefore the high furnaces 
are chiefly employed for crude fuſions ; and particu- 
larly for the flate-copper ore. Theſe furnaces are 
above 18 feet high. A too great height is attended 
with an inconvenience, beſides the-trouble of ſupply- 
ing it with ore and fuel, which is, that the charcoal is 
moſtly conſumed before it gets down where the greateſt 
heat is required, and is then rendered incapable of 
maintaining a fire ſufficiently intenſe. 

All the furnaces which we have mentioned are 
ſupplied with large bellows, moved by the arbor of 
a wheel, which is turned round by a current of water, 

The only kind of furnace for ſmelting ores where 
bellows are not employed, is what is called a rever- 
beratery furnace. The Germans call it a wind-fur- 
nace. It is alfo diſtinguiſhed by the name of Eugliſh 
Furnace, becauſe the invention of it is attributed to an 
Engliſh phyſician of the name of right, who was 
well verſed in chemiftry; and becauſe the uſe of it 
was firſt introduced in England about the end of 
the laſt century, where it is much employed, as well 
az_in ſeveral other countries, as at Konigſberg, in 
Norway. 

The length of theſe furnaces is about 18 feet, com- 
prehending the maſonry : their breadth is 12 feet, and 
their height nine feet and a half. The hearth is raiſed 
three feet above the level of the foundery : on one ſide 
is the fire-place, under which is an afh-hole hollowed 
in the earth; on the other fide is a baſon made, which 
is kept covered with fire when there is occaſion : on 
the anterior ſide of this furnace there is a chimney, 
which receives the flame after it has paſſed over the 
mineral that is laid upon the hearth. This hearth, 
which is in the interior part of the furnace, is made of 
a clay capable of ſuſtaining the fire. The advantage 
of this furnace is, that bellows are not neceſſary ; and 
conſequently it may be conſtruded where there is no 


— 


which the ſcoria is drawn out; and a baſon, as we 
have ſaid, on one ſide, made with ſand, in which are 
oblong traces for the reception of the matt, and of 
the black- copper, when they flow out of the furnace. 

Copper is generally mineraliſed, not only by ſul- 
phur and arſenic, but alſo by ſemimetals and pyritous 
matters, and is frequently mixed with other metals. 
As this metal has great affinity with ſulphur and ar- 
ſenic, it is almoſt impoſſible to diſengage it from them 
entirely by roaſting : hence, in the ſmelting in great, 
nothing 1s obtained by the firſt operation but a copper 
matt, which contains all the principles of the ore, ex- 
cepting the earthy and ſtony parts, particularly when 


the ore is ſmelted crude and unroafted. Afterwards _ 
this matt muſt be again roaſted and fuſed. The pro- 


duce of this ſecond fuſion begins ſtill more to reſembla 
copper, but is not malleable, It continues mixed 
with almoſt all the minerals, particularly with the me- 
tals. As it is frequently of a black colour, it is always 
called black copper, when it is unmalleable, whatever 
its colour happens really to be. 

As, of all the imperfect metals, copper is molt dif- 
ficultly burnt and ſcorified, it is again remelted ſeveral 
times, in order to burn and ſcorify the metallic ſub- 
ſtances mixed with it; and this is done till the cop, 
per is perfectly pure, which is then called red or re- 
fined copper, and theſe laſt fuſions are called the fing 
and refining of it : red copper contains no metals but 
gold and ſilver, if any of theſe happened to be in 
the ore. 


In order to avoid all theſe fuſions, it has been pro- 


poſed to treat in the humid way certain copper ores, 
particularly thoſe which are very pyritous. This me- 
thod eonfifts in making blue vitriol from the ore, by 
roaſting and lixiviating it, and in precipitating pure 
copper from this lixivium, which is called cement- 
water, by means of iron: but it is not much prac- 
tiſed, becauſe it has been obſerved, that all the cop- 
per contained in the ore was not procured by this 
means. 

As expence is not much regarded in ſmall eſſays 
and experiments, theſe fuſions are much abridged and 
facilitated by adding at ſirſt faline and glaſſy fluxes ; 
and then by refining the black copper with lead in 
the cupel, as gold and ſilver are done. In this me- 
thod of reſining, it is to be moſt carefully obſerved, 
that the metal be fuſed as quickly as poſſible, and 
expoſed to no more heat than is neceſſary, leſt it be 
calcined. 

When the black copper contains ſome iron, but not 
a great deal, the lead preſently ſeparates the iron from 
it, and makes it riſe to the ſurface of the copper : but 
if the iron be in too large a proportion, it prevents the 
lead from uniting with the copper. Theſe two phe- 
nomena depend on the ſame cauſe, which is, that lead 
and iron cannot unite. | 

Frequently copper ores contain alſo a quantity of 
ſilver ſuſficient to make its extraction by particular 
proceſſes profitable. It was long before any pro- 


ceſs could be thought of for this purpoſe which was 
not too expenſive and troubleſome : but at length 
it is accompliſhed by the excellent operation called 
eliguation. 


The 
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The copper from which filver has been ſeparated by 
eliquation mult be refined after this operation, as it is 
enerally black copper from which ſilver is extracted: 
bat even if it had not been black copper which was 
employed for this operation, it would require to be 
refined on account of a little lead it always retains. It 
is therefore carried to the refiners furnace, when this 
operation is performed by help of bellows, the blaſt of 
which is thrown upon the ſurface of the melted me- 
tal. As in this refining of copper the preciſe time 
when it becomes pure cannot be known, becauſe ſco- 
ria is always formed on its ſurface, it is neceſſary to uſe 
an eſſay- iron, the poliſhed end of which being dipt in 
melted copper, ſhews that this metal is pure when the 
copper adhering to the iron falls off as ſoon as it is dipt 
in cold water. 

When this mark of the purity of the copper has 
been obſerved, its ſurface ought to be well cleaned ; 
and as ſoon as it begins to fix, it muſt be ſprinkled 
with a broom or beſom dipped in cold water. The ſur- 
face of the copper which is then fixing, being ſudden- 
ly cooled by the water, detaches itſelf from the reſt of 
the metal, is taken hold off by tongs, and is thrown 
red-hot into cold water. By again ſprinkling water 
on the maſs of copper, it is all of it reduced into plates 
which are called roſettes, and theſe plates are what is 
called roſette-copper. 

$ 2. The copper of pyritous eupreous ores cannot be 
obtained without ſeveral operations, which vary accord- 
ing to the nature of the ores. Theſe operations are 
chiefly roaſtings and fuſions. By the firſt fuſion a matt 


3s produced, which is afterwards to be roaſted ; and 


thus the fuſions and roaftings are to be alternately ap- 


- plied, till by the laſt fuſion copper is obtained. Theſe 


methods of treating pyritous copper ores depend on 
the two following Ras : I. Sulphur is more diſpoſed 
to unite with iron than with copper. 2. The iron of 
theſe ores is deſlructible by the burning ſulphur during 
the roaſting or the fuſion of the ores, while the copper 
is not injured. This fact 4 experiments 
mentioned by Scheffer and by Wallerius, and from the 
daily practice of ſmelting cupreous ores. 

From theſe facts we learn, 1. That ſulphur may be 
employed to ſeparate and deſtroy iron mixed with cop- 
per. 2. That iron may be employed to ſeparate the 
ſulpbur from copper, as is ſometimes done in the eſ- 


ſay of ſulphurated copper-ores. 3. That by adjuſt- 


ing the proportion of the iron and ſulphur to each 
other in the ſmelting of copper-ores, theſe two ſub. 
ſtances may be made to deſtroy each other, ar d to pro- 
cure a ſeparation of the copper: and this acjuſtm-ut 


may be effected, by adding ſulphur or ſulphureous py- 


rites to the copper-ore, when the quantity of ſuiphur 
contained in this ore relatively to the iron is too mei; 
or by adding iron when the ſulphur predominates; cr 
by roaſting, by which the ſuperfluous ſulphur may +be 
expelled, and no more left than is ſufficient for the 4+ 
ſtruction of the iron contained in the ore. We thall 
apply theſe principles to the following caſes. 

1. When the quantity of ſulphur and of iron in a 
copper-ore is ſmall, and eſpecially when the iron does 
not too much abound, a previous roaſting will at once 
ealcine the iron, and expel moſt of the N ſo that 
hy one fuſion the calcined iron may be ſcorified, and 


black copper may be obtained, If the ſulphur has not 


not to be expelled during the firſt roaſting : but ag Coppe, 
much ought to be left as is ſufficient for the ſcorifica. * 
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been ſufficiently expelled, a ſecond roaMng and fuſion god. 
are requifite; for the whole quantity of folhur ought of Ont 


tion of the calcined iron; otherwiſe this might, durin 
the fuſion, be again revived and united with the cop. 
er. 
4 2. If, in a copper-ore, the quantity of iron be tog 
great, relatively to the ſulphur, ſome ſulphurated py. 
rites, eſpecially that Kind which contains copper, ought 
to be added, that a matt may be obtained, and that the 
iron may be calcined and ſcorified. 

3- When the quantity of ſulphur and iron is very 

reat, that is, when the ore is very pyritous and poor, 
it ought to be firſt formed into a matt; by which it 
is ſeparated from the adherent earths and Rones, and 
the bulk is diminiſhed: then by repeated and alternate 
—_ and fuſions, the copper may be obtained, 

4. When the quantity of ſulphur in an ore is preat. 
er than is ſufficient for the forming a matt, the * 
fluous quantity ought to be previouſly expelled by roaſt- 
ing. 

The copper thus at firſt obtained is never pure, but 
is generally mixed with ſulphur or with iron. It is 
called black copper. This may be refined in furnaces, 
or on hearths. 

In the former method, to the copper when melted a 
ſmall quantity of lead is added, which unites with the 
ſulphur, and 1s ſcorified together with the iron, and 
floats upon the ſurface of the melted copper. This pu- 
rification of copper by means of lead is ſimilar to the 
refining of filver by cupellation; and is founded on the 
property of lead, by which it is more diſpoſed to unite 
with ſulphur than copper is; and on a property of cop- 
per, by which it is leſs liable than any other imperfect 
metal to be ſcorified by lead. But as copper is alſo 
capable of being ſcorified by lead, this operation muſt 
be no longer continued; and no more lead muſt be em- 
ployed, than is ſufficient for the ſeparation of the ſul - 
phur, and for the ſcorification of the iron. | 

The copper might alſo be purified from any remain- 
ing ſulphur by adding a ſufficient quantity of iron to 
engage the ſulpur, Thus Mr Scheffer found, that by 
adding to ſulphurated copper from th to th of old 
caſt iron, he rendered the copper pure and ductile, See 
his Diſſertation on the Parting of Metals amongſt the 
Swediſh Memoirs for the year 1752. In this purifi- 
cation, che quantity of iron added ought dot to be too 
little elſe all the ſulphur will not be ſeparated; and it 
ought not to be too great, elſe the fuperfluous quan- 
tity will unite with and injure the purity of the cop- 
per. The fuſion and ſcorification, with addition of 
lead, ſeems to be the beſt method for the laſt purifica- 
tioa of copper. | 


SECT. VI. Smelting, &C. of Ores of Iron. 


NorTwiTHSTANDING the great importance of this 
ſubject, and the labours of Reaumur, Swedenborgius, 
and of ſome other authors, we have ſtill a very im- 
perfect knowledge of the cauſes of the differences of 
the ſeveral kinds of ores, of the methods of ſmelting 
belt adapted to theſe differences, of the cauſes of the 
good and baff qualities of different kinds of iron, and 
of the means of fo meliorating this metal that we may 
obtain tough and duRile iron from any of its ores. 

_ Sweden- 


7 
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. denborgius has induſtriouſly and exactly de- 
1 * the Ierent rind fo now uſed in moſt parts 
non. of Europe for the ſmelting of ores of iron, for the 
forging of that metal, and for the converſion of it into 
Reel: but we do not find that he or any other anthor 
have, by experiments and diſcoveries, contributed 
much to the illuſtration or to the improvement of this 
art of metallurgy, unleſs, perhaps, we except thoſe 
of Mr Reaumur, concerning the ſoftening of caft iron 
by cementation with earthy ſubſtances. 
The ores of iron are known to vary much in their 
appearance, in their contents, in their degrees of fu- 
ſibility, in the methods neceſſary for the extraction of 
their contained metal, and in the qualities of the me- 
tal when extracted. : 

Moſt ores require to be roaſted previouſly to their 
fuſion ; ſome more lightly, and others with a more 
violent and longer-continued fire. Thoſe which con- 
tain much ſulphur, arſenic, or vitriolic acid, require a 
long-continued and repeated — that the vola- 
tile matters may be expelled. Of this kind is the black- 
iron ore, from which the Swediſh iron is ſaid to be ob- 
tained, : | 
Some ores require a very flight roaſting only, that 
they may be dried and rendered friable. Such are the 
ores called bog ores, and others, which being in a cal- 
cined ſtate, and containing little ſulphureous matter, 
would, by a further calcination, be rendered leſs ca- 
pable of being reduced to a metallic ſtate. 

The roaſting of ores of iron is performed by kind- 
ling piles, conſiſting of ſtrata of fuel and of ore placed 
alternately upon one another, or in furnaces ſimilar to 
thoſe commonly employed for the calcination of lime- 
ſtone, E | 
Some authors adviſe the addition of a calcareous 
earth to ſulphureous ores during the roaſting, that the 
ſulphur may be abſorbed by this earth when converted 
into quicklime. But we may obſcrve, that the quick- 
lime cannot abſorb the ſulphur or ſulphureous acid, till 
theſe be firſt extricated from the ore, and does there- 
fore only prevent the diſſipation of theſe volatile mat- 
ters; and, ſecondly, that the ſulphur thus united with 
the quicklime forms a hepar of ſulphur, which will 
unite with and diſſolve the ore 8 its fuſion, and 
prevent the precipitation of the metal. 

The next operation is the n or ſmelting of the 
ore. This is generally performed in furnaces or 
towers, from 20 to zo feet high, in the bottom of 
which is a baſon for the reception of the fluid metal. 
When the furnace is ſufficiently heated, which muſt 
be done at firſt very gradually, to prevent the crack- 
ing of the walls; a quantity of the ore is to be thrown 
in, from time to time, at the top of the furnace, along 
with a certain quantity of fuel and of lime- ſtone, or 
whatever other flux is employed. While the fuel be- 
low is conſumed by the fire excited by the wind of 
the bellows, the ore, together with its proportionable 
_—_— of fue] and of flux, fink gradually down, till 
they are expoſed to the greateſt heat in the furnace. 

here the ore and the flux are fuſed, the metallic 
particles are revived by the fuel, are precipitated 
by means of their weight through the ſcoria formed 
of the lighter earthy parts of the flux and of the 
ore, and unite in the baſon at the bottom of the 


furnace, forming a maſs of fluid metal covered 
Vor. VII. I I : 
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by a glaſſy ſcoria. When a ſufficient quantity of Manufac- 
this fluid metal is collected, which is generally twice 2 * 
or thrice in 24 hours, an aperture is made, through —— 
which the metal flows into a channel or groove made 
in a bed of ſand; and from thence into ſmaller lateral 
or connected channels, or other moulds. There it is 
cooled, becomes ſolid, and retains the forms of the 
channels or moulds into which it flows. The piece 
of iron formed in the large channel is called a /h, 
and thoſe formed in the ſmaller channels are called 
þigr. Sometimes the fluid iron is taken out of the 
furnace by means of ladles, and poured into moulds 
ready prepared, of ſand or of clay, and is thus formed 
into the various utenſils and inſtruments for which caſt 
iron is a proper material. 

The ſcoria muſt be, from time to time, allowed to 
flow out, when a conſiderable quantity of it is formed, 
through an aperture made in the front of the furnace 
for that purpoſe. A ſufficient quantity of it muſt, 
however, be always left. to cover the ſurface of the 
melted iron, elſe the ore which would fall upon it, 
before the ſeparation of its metallic from its unme- 
tallic parts, would leffen the fluidity and injure the 
purity of the melted metal. This ſcoria ought to 
have a certain degree of fluidity ; for if it be tos 
thick, the revived metallic particles will not be able 
to overcome its tenacity, and collect together into 
drops, nor be precipitated. Accordingly, a ſcoria 
not ſufficiently fluid, is always found to contain much 
metal. If the ſcoria be too thin, the metallic par- 
ticles of the ore will be precipitated before they are 
ſufficiently metallized, and ſeparated from the earthy 
and unmetallic parts. A due degree of fluidity is 
given to the ſcoria by applying a proper heat, and by 
adding fluxes ſuited to the ore. 

Some ores are fuſible without addition, and others 
cannot be ſmelted without the addition of ſubſtances 
capable of facilitating their fuſion. 

The fufible ores are thoſe which contain ſulphur, 
arſenic, or are mixed with ſome fuſible earth. 

The ores difficultly fufible are thoſe which contain 
no mixture of other ſubſtance. Such are moſt of the 
ores which contain iron in a ſtate nearly metallic. As 
iron itſelf, when purified from all heterogeneous 
matters, is ſcarcely fuſible without addition, ſo.the 
metal contained in theſe purer kinds of ores cannot 
be eaſily extracted without the addition of ſome 
fuſible ſubſtance. 2. Thoſe which are mixed with 
ſome very refractory ſubſtance. Some of theſe re- 
fractory ores contain arſenic z but as this ſubſtance 
facilitates the fuſion of iron, we may preſume that 
their refractory quality depends upon a mixture of 
ſome unmetallic earth or other unfuſible ſubſtance. 
The earth which is mixed with the common calciform_ 
ores is in conſiderable quantity; and is ſometimes cal- 
careous, ſometimes filiceous, and ſometimes argilla- 
ceous. 

Perhaps the fuſibility of different ores depends 
greatly on the degree of calcination to which the 
metal contained in them has been reduced; ſince we 
have reaſon to believe, that, by a very perfect calcina- 
tion, ſome metals at leaſt may be reduced to the ſtate 
of an earth almoſt unfuſible, and incapable of metalli- 
zation; and fince we know, that in every calcination 


and ſubſequent reduction of a given quantity of any 
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Manutae- imperfect metal, a ſenſible part of that quantity is operation. For when the ſcoria is rendered too 
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always loſt or deſtroyed, however carefully theſe ope- much earthy or unmetallized matter is precipitated, r 


rations may have been performed. That ſome of and the caſt iron produced is of too vitreous a qua- Lon. 
theſe ores are already too much calcined, appears lity, and not ſufficiently approximated to its true me. — 


turing of 
Iron. 


from the inſtance above- mentioned of the bog vres, 
which are injared by roaſting ; and even the great 
height of the common ſmelting furnaces, although 
advantageous to many ores that require much roaſt- 
ing, is ſaid to be injurious to thoſe which are already 
too much calcined, by expoſing them to a further 
calcination, during their very gradual deſcent, before 
they arrive at the hotteſt part of the furnace, where 
they are fuſed. 

But as too violent calcination renders ſome ores 
difficultly fuſible, ſo too flight calcination of other 
ores injures the purity of the metal, by leaving much 
of the ſulphureous or other volatile matter, which 
ought to have been expelled. 


Various /ub/tances are added to aſſiſt the fuſion of ores 


#ifficultly fuſible. Theſe are, 1. Ores of a tuſible qua- 


lity, or which, being mixed with others of a different 
quality, become fuſible: accordingly, in the great 
works for {melting ores of iron, two or more different 
kinds of ore are commonly mixed, to facilitate the 
fuſion, and alſo to meliorate the quality of the iron. 
Thus aa ore yielding an iron which is brittle when 
hot, which quality is called red-/hort, and another ore 
which produces iron brittle when cold, or cold: ſhort, 
are often mixed together; not, as ſometimes ſuppoſed, 
that theſe qualities are mutually deſtructive of each 
other, but that each of them is diminiſhed in the 
mixed maſs of iron, as much as this maſs is larger 
than the part of the maſs originally poſſeſſed of that 
quality. Thus, if from two ſuch ores the maſs of iron 
obtained conſiſts of equal parts of cold-ſhort and of 
red-ſhort iron, it will have both theſe qualities, but 
will be only half as co/d-/hort as iron obtained ſolely 


from one of the ores, and half as red. hort as iron ob- 


tained only from the other ore. 2. Earths and ſtones 
are alſo generally added to facilitate the fuſion of iron 
ores. Theſe are ſuch as are fuſible, or become fuſible 
when mixed with the ore, or with the earth adhering 
to it. Authors direct that, if this earth be of an ar- 
| wary nature, limeſtone or ſome calcareous earth 

ould be added; and that, if the adherent earth be 
calcareous, an argillaceous or filiceous earth ſhould 
be added; bows theſe two earths, though fingly 
unfuſible, yet, when mixed, mutually promote the 


Fuſion of each other: but as limeſtone is almoſt al- 


ways added in the ſmelting of iron ores, and as in 
ſome of theſe, at leaſt, no argillaceous earth ap- 
pears to be contained, we are inclined to believe, that 
it generally facilitates the fuſion, not merely by 
uniting with thoſe earths, but by uniting with that 
pu of the ore which is moſt perfectly calcined, and 

aſt diſpoſed to metallization ; ſince we know, that 
by mixing a calciform or roaſted ore of iron with 
calcareous earth, without any inflammable matter, 
theſe two ſubſtances may be totally vitrified. See 
Experiments made upon quicklime and upon iron, by 
Mr Brandt, in the Swediſh Memoirs for the years 1749 
and 1751. Calcareous earth does indeed ſo power- 
fully facilitate the fuſion of iron ores, that it deſerves 


to be conſidered whether workmen do not generally 


wie too great a quantity of it, in order to haſten the 


tallic ſtate, ; 

Some authors pretend, that a principal uſe of the 
addition of limeſtone in the ſmelting of iron ores is to 
abſorb the ſulphur, or vitriolic acid, of theſe ores: but, 
as we have already obſerved, a hepar of ſulphur is 
formed by that mixture of calcareous earth and ſu]. 
phur, which is capable of diſſolving iron in a metallic 
ſtate; and thus the quantity of metal obtained from 
an ore not ſufficiently diveſted of its ſulphur, or vi- 
triolic acid, (which, by uniting with the fuel, is 
formed into a ſulphur during the ſmelting,) muſt be 
conſiderably diminiſhed, though ee purer, by 
addition of calcareous earth: hence the utility ap- 
pears of previouſly expelling the ſulphur and vi- 
triolic acid from the ore by a ſufficient roaſting, 
3- The ſcoria of former ſmeltings is frequently added 
to aſſiſt the fuſion of the ore; and, when the ſcoria 
contains much iron, as ſometimes happens in ill-con- 
duced operations, it alſo increaſes the quantity of 
metal obtained. | 

The quantity of theſe fuſible matters to be added 
varies according to the nature of the · ore; but ought 
in general to be ſuch, tas the ſcoria ſhall have its 
requiſite degree of thinneſs, as is mentioned above. 

The fuel uſed in moſt parts of Europe for the 
ſmelting of ores of iron is charcoal. Lately, in ſeveral 
works in England and Scotland, iron ore has been 
ſmelted by means of pit-coal, previouſly reduced ta 
cinders or coaks, by a kind of calcination fimilar ta 
the operation for converting wood into charcoal, by 
which the aqueous and ſulphureous parts of the coal 
are expelled, while only the more fixed bituminous parts 
are left behind. In Trance, pit-coal not calcined has 
been tried for this purpoſe, but 5 The 
uſe of peat has alſo been introduced in ſome parts of 
England. | 

The quality of the iron depends conſiderably upon 
the quality and alſo upon the quantity of the fuel 
employed. Charcoal ia fitter than coaks for pro- 
ducing an iron capable of being rendered malleable by 
forging. 

The quantity of fuel, or the intenſity of the heat, 
muſt be ſuited to the greater or leſs fuſibility of the 
ore. Sulphureous, and other ores eaſily fuſible, re- 
quire leſs fuel than ores difficultly fuſible. In general, 
if the quantity of fuel be too ſmall, and the heat not 
ſufficiently intenſe, all the iron will not be reduced, 
and much of it will remain in the ſcoria, which will 
not be ſufficiently thin. This defect of fuel may be 


known by the blackneſs and compactneſs of the ſco- 


ria; by the qualities of the iron obtained, which in 
this caſe is hard, white, light, intermixed with ſcoria, 
ſmooth in its texture, without ſcales or grains, rough 
and convex in its ſurface, and liable to great loſs of 
weight by being forged; and, laſtly, it may be known 


- by obſerving the colour and appearance of the drops 


of metal falling down. from the ſmelted ore, and of 
the ſcoria upon the ſurface of the fluid meta], both 
which are darker-coloured than when more fuel is 
uſed. When the guantity of fuel is ſufficiently large, 
and the heat is intenſe. enovgb, the iron is darker- 

.. colopred,. 
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use. coloured, denſer, more tenacious, contains leſs ſcoria, 
— of and is therefore leſs fuſible, and loſes leſs of its weight 

Iron by being forged. Tts ſurface is alſo ſmoother and 

ſomewhat concave ;z and its texture is 2 gra- 
nulated. The ſcoria, in this caſe, is of a lighter co- 
Jour, and leſs denſe, The drops falling down from 
the ſmelted ore and the liquid ſcoria in the furnace 
appear hotter and of a brighter colour. When the 
quantity of fuel is too great, and the heat too intenſe, 
the iron will appear to have a ſtill darker colour, and 
more conſpicuous grains or plates, and the ſcoria will 
be lighter, whiter, and more ſpungy. The drops 
falling from the ſmelted ore, and the fluid ſcoria, will 
appear to a perſon looking into the furnace through 
the blaſt-hole to be very white and ſhining hot. The 
quantity of charcoal neceſſary to produce five hun- 
dred weight of iron, when the ore is rich, the furnace 
well contrived, and the operation ſkilfully conducted, is 
computed to be about 40 cubic feet; but is much more 
in contrary circumſtances, 
The time, during which the fluid metal ought to be 
kept in fuſion before it is allowed to flow out of the 
furnace, mult be alſo attended to. How long that 
time is, 'and whether it _ not to vary according 
to the qualities of ores and other cireumſtances, we 
cannot determine. In ſome works the metal is al- 
lowed to flow out of the furnace every fix or eight, 
and in others only every 10 or 12, hours. Some 
workmen imagine, that a confiderable time is neceſ- 
ſary for the concoction of the metal. This is cer- 
tain, that the iron undergoes ſome _ by being 
kept in a fluid ſtatez and that if its fuſion be pro- 
longed much beyond the uſual time, it is rendered 
leſs fluid, and alſo its coheſion, when it becomes cold, 
is thereby greatly diminiſhed. The marquis de Cour- 
tivron ſays, that the coheſion may be reſtored to iron 
in this ſtate, by adding to it ſome vitreſcible earth, 
which he conſiders as one of the conſtituent parts of 
iron, and which he thinks is deſtroyed by the fuſion 
too long continued. That the fuſibility of caſt iron 
does depend on an admixture of ſome vitreſcible earth, 
appears probable from the great quantity of ſcoria 
forced out of iron during its converſion into malleable 
or forged iron, and from the loſs of fuſibility which it 
ſuffers nearly in proportion to its loſs of ſcoria. The 
quantity of iron dally obtained from ſuch a furnace as 
is above deſcribed, is from two to five tons in 24 hours, 
according to the richneſs and fuſibility of the ore, to 
the conſtruction of the furnace, to the adjuſtment of 
the due quantity of flux and of fuel, and to the ſkill 
employed in conducting the operation. 

The guality of the iron is judged by obſerving the 
appearances during its flowing from the furnace, and 
when it is fixed and cold. If the fluid iron, while it 
flows, emits many and large ſparkles ; if many brown 
ipots appear on it while it is yet red-hot ; if, when it 
is fixed and cold, its corners and edges are thick and 
rough, and its ſurface is ſpotted; it is known to have 
a red-ſhort quality. If, in flowing, the iron ſeems 
covered with a thin glafly cruſt, and if, when cold, 
its texture be whitiſh, it is believed to be cold-ſhort. 
Mr Reaumur ſays, that dark-coloured caſt iron is 
more impure than that which is white. The marquis 
Ge Courtivron is of a contrary opinion. But no cer- 


tain rules for judging of the quality of iron before it 
Eh 
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be forged can be given. From brittle caft iron, ſome- Mavutac- 
times ductile forged iron is produced. Caſt iron with "vs ot 
brilliant plates and points, when forged, becomes — 
ſometimes red-ſhort and ſometimes cold-ſhort., Large 
ſhining plates, large cavities called eyes, want of 
ſufficient denſity, are almoſt certain marks of bad iron; 
but whether it will be cold or red-ſhort cannot be 
affirmed till it be forged. Whiteneſs of colour, brit- 
tleneſs, cloſeneſs of texture, and hardneſs, are given 
to almoſt any caſt iron by ſudden cooling; and we 
may obſerve, that in general the whither the metal is, 
the harder it is alſo, whether thefe propertics proceed 
from the quality of the iron, or from ſudden cooling ; 
and that, therefore, the darker-coloured iron is fitter 
for being caſt into moulds, becauſe it is capable in 
fome meaſure of being filed and poliſhed, eſpecially 
after it has been expoſed during ſeveral hours to a 
red-heat in a reverberatory furnace, and very gradu- 
ally cooled. This operation, called by workmen 
annealing, changes the texture of the metal, renders 
it ſofter, and more capable of being filed than before, 
and alſo conſiderably leſs brittle. 

Mr Reaumur found, that by cementing caſt iron 
with abſorbent earths in a red-heat, the metal may 
be rendered ſofter, tougher, and conſequently a fit 
material for many utenſils formerly made of forged 
iron, Whether cementation with abſorbent earths 

ives to caſt iron a greater degree of theſe properties 0. 
tas the annealing commonly practiſed, has not been 
yet determined. 

In Navarre, and in ſome of the ſouthern parts of 
France, iron-ore is ſmelted in furnaces much ſmaller, 
and of a very different conſtruction form thoſe above 
deſcribed. A furnace of this kind confiſts of a wide- 
mouthed copper-caldron, the inner ſurface of which 
is lined with maſonry a foot thick. The mouth of 
the caldron is nearly of an oval or elliptic form. The 
ſpace or cavity contained by the maſonry is the furnace 
in which the ore is ſmelted. The depth of this cavity 
is equal to two feet and a half: the larger diameter 
of the oval mouth of the cavity is about eight feet, 
and its ſmaller diameter is about ſix feet: the ſpace 
of the furnace is gradually contracted towards the 
bottom, the greateſt diameter of which does not ex- 
ceed fix feet: eighteen inches above the bottom is a 
cylindrical channel in one of the longer ſides of the 

14 * and maſonry, through which the nozzle of 
the bellows paſſes. This channel, and alſo the bel- 
lows-pipe, are ſo inclined, that the wind is directed 
towards the loweſt point of the oppoſite lide of the 
furnace. Another cylindrical channel is in one of the 
ſhorter ſides of the furnace, at the height of a few 
inches from the bottom, which is generally kept 
cloſed, and is opened occafionally to give paſſage to 
the ſcoria ; and above this is a third channel in the 
ſame fide of the furnace, through which an iron in- 
ſtrument is occaſionally introduced to ſtir the fluid 
metal, and to aſſiſt, as is ſaid, the ſeparation of the 
ſcoria from it. The greateſt height of this channel 
is at its external aperture on the outſide of the furnace, 
and its ſmaller height is at its internal aperture; fo 
that the inſtrument may be directed towards the bot- 
tom of the furnace; but the ſecond channel below it 
has a contrary inclination, that, when an opening is 

made, the ſcoria may flow out of the furnace into a 
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baſon placed for its reception. 
heated ſufficiently, the workmen begin to throw into 
it ory changes of charcoal, and of ore previouſly 
roaſted. They take care to throw the charcoal chiefly 


on that ſide at which the wind enters, and the ore at 


the oppoſite fide. At the end of about four hours a 
maſs of iron is collected at the bottom of the furnace, 
which is generally about 600 weight ; the bellows are 
then ſtopt ; and when the maſs of iron is become ſolid, 
the workmen raiſe it from the bottom of the furnace, 
and place it, while yet ſoft, under a large hammer, 
where it is forged. The iron produced 1a thele fur- 
naces is of the belt quality; the quantity is alſo very 
conſiderable, in proportion to the quantity of ore, 
and to the quantity of fuel employed. In theſe fur- 


naces no limeſtone or ather ſubſtance is uſed to facili- 


tate the fuſion of the ore. We ſhould receive much 
inſtru dion concerning the ſmelting of ironcore, if we 
knew upon what part of the proceſs, or circùmſtance, 
the excellence of the iron obtained in theſe furnaces 
depends ; whether on the quality of the ore ; on the 
diſuſe of any kind of flux, by which the proportion of 
vitreous or earthy matter, intermixed with the metal- 
lic particles, is diminifhed ; on the forging while the 
iron is yet ſoft and hot, as the Marquis de Courtivron 
thinks; or on ſome other cauſe, not obſerved. 

The iron thus produced by ſmelting ores is very far 
from being a pure metal; and though its fuſibility 
renders it very uſeful for the formation of cannon, 
pots, and a great varlety of utenſils, yet it wants the 
ſtrength, toughneſs, and malleability, which it is ca- 
bable of receiving by further operations. 

Caſt-iron ſeems to contain a large quantity of 
vitreous or earthy matter mixed with the pure iron ; 
which matter is probably the chief cauſe of its fuſibi- 
lity, brittleneſs, hardneſs, and other properties by 
which it differs from forged iron. The ſulphur, ar- 
fenic, and other impurities of the ore, which are ſome- 
times contained in caſt-iron, are probably only acci- 
dental, and may be the cauſes of the red-ſhort quality, 
and of other properties of certain kinds of iron: but 
the earthy matter above-mentioned ſeems principally to 
diſtinguiſh caſt-iron from forged or malleable iron; 
for, firſt, by depriving the former of this earthy mat - 
ter, it is rendered malleable, as in the common pro- 
ceſs hereafter to be diſeribed; and, ſecondly, by 
fuſing malleable iron with earthy and vitreſcible mat- 
ters, it loſes its malleability, and is reſtored to the tate 
and properties of caſt-iron. 

The earthy vitreous matter contained in caſt-iron 


conſiſts probably of ſome of the ferruginous earth or 


calx of the ore not ſufficiently metalliſed, and alſo of 


ſome unmetallic earth. Perhaps it is only a part of- 


the ſcoria which adheres to, and is precipitated with, 
the metallic particles, from which it is more and more 
ſeparated, as the heat applied is more intenſe, and as 
the fuſion is longer continued. 

To ſeparate theſe impurities from caſt-iron, and to 
unite the metallic parts more cloſely and compactly, 
and thus to give it the ductility and tenacity which 
render this metal more uſeful than any other, are the 
effects produced by the following operations. 

The firſt of theſe operations is a fuſion of the iron, 
by which much of its impurities is ſeparated in form 


ei. ſcoria; and by the ſecond operation, a further and 


When the furnace is 
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more complete ſeparation of theſe impurities, and alſo VI 
a cloſer compadtion of the metallic particles, are turing 
effected by the application of mechanical force or 'n. 
preſſure, by means of large hammers. "WE" NEBr aa, 
Some differences in the conſtruction of the forge or 
furnace, in which the futon or refining of caſt-iron is 
performed, in the . method of conducting the ope. 
ration, and in other circumſtances, are obſerved to oc. 
cur in different places. We ſhall deſcribe from Swes 
denborgius the German method. 
The fuſion of the caſt-iron, which is to be render. 
ed malleable, is performed upon the hearth of a forge 
ſimilar to that uſed by blackſmiths : at one fide of 
this hearth is formed a cavity or fire-place, which ig 
intended to contain the fuel and the iron to be melt. 
ed: this fire-place is 20 inches long, 18 inches broad, 
and 12 or 14 inches deep: it is bounded on three ſides 
by three plates of caſt-iron 2 upright; and on 
the fourth fide, which is the front, or that part neareſt 
to which the workmen ſtand, by a large forge-ham- 
mer, through the eye of which the ſcoria is at certain 
times allowed to flow. The floor alſo of the fire-placs 
is another caſt-iron plate. The thickneſs of theſe 
plates is from two to four inches. One of the upright 
ſide- plates reſts againſt a wall, in an aperture through 
which a copper tube, called the Zuyere, is Juted with 
clay. This tube is a kind of cafe or covering for the 
pipe of a pair of bellows placed behind the wall, and 
its direction is therefore parallel to that of the bel- 
lows-pipe ; but it advances about half a foot further 
than this pipe into the fire - place; and thus gives great- 
er force to the air, which it keeps concentrated, or 
prevents the divergency of the air, till it is required to 
at. The tube reſts upon the edge of the fide-plate 
which leans againſt the wall, nearer to the back part 
than to the Font of the fire-place, and in fuch an 
oblique direction, that the wind ſhall be impelled to- 
wards the furtheſt part of the floor of the fire-place, 
or where this floor is interſected by the oppoſite ſide- 
plate, The obliquity of the tuyere ought to vary ac- 
cording to the quality of the iron : and therefore, in 
every operation, it may be ſhifted till its proper poſi- 
tion is found. The more nearly its direGion ap- 
proaches to a horizontal plane, the more intenſe 1s the 
heat; but a larger quantity of fuel is conſumed than 
is even proportional to the increaſe of heat, becauſe 
the flame is not then ſo well confined. When the iron 
is eaſily fuſible, great heat is not required: the tuyere 
may then decline conſiderably from the horizontal 
plane, and thus fuel may be ſaved. This tuyere, tho” 
made of copper, a metal more eafily fuſible than 
iron, is preſerved from fuſioa by the conſtant paſſage 
of cold air through it. It muſt be carefully kept 
open, and cleanſed from the. ſcoria, which would be 
apt to-block up its cavity, by which not only the heat 
would be too much diminiſhed for the ſucceſs of the 
operation, but the tube itſelf would be melted. 
To prepare for the fuſion, a quantity of ſcoria of a 
former operation is thrown into the fire-place, till one- 
third part of this be full; and the remaining two- 
thirds of the fire-place are,to be filled with ſmaller 
ſcoria, coal-duſt, and ſparks ejected from hot iron. 
Theſe matters, being fuſible, form a bath for the re- 
ception of the iron when melted. Upon this bed of 
ſcoria, the maſs of caſt- iron to be melted is * 


end of it ſhall be within the fire-place, op- 
= a any eget and at the diſtance of = * 
jon. 4 five inches from its aperture; and the other end 
all ſtand without the fire - place, to be puſhed in, as 
the former is melted, The upper ſide of the maſs of 
iron ought to be in the ſame horizontal plane as the 
upper part of the orifice of the tuyere, that the wind 
may, by means of the obliquity of its courſe, ſtrike 
upon and paſs along the under- ſide of the maſs : but 
ib the iron be difficultly fuſible, the tuyere is to be 
diſpoſed more horizontally, ſo that the wind ſhall 
Arike directly upon the mais of iron; and that one 
part of the blaſt ſhall graze along the upper ſurface, and 
the other part along the under ſurface of the iron. The 
maſs of iron weighs generally from 200 to 400 
pounds. Sometimes two or three ſmaller maſſes are 
put one above another, ſo as not to touch. When 
theſe are of different qualities, the cold-ſhort piece is 
placed undermoſt, that _ more unfuſible than the 
red hort. The iron being placed, charcoal -· powder is 
thrown on both ſides, and coals are accumulated above, 
ſo as to cover entirely the iron, | 
The coals are then-to be kindled, and the bellows 
are made to blow, at firſt ſlowly, and afterwards with 
more and more force. The iron is gradually liquefied, 
and flows down in drops through the melted ſcoria to 
the bottom of the fire-place ; during which the work- 
men frequently turn the iron, ſo that the end oppoſed 
to the blaſt of wind may be equally expoſed to heat, 
and uniformly fuſed. While the coals are conſumed, 
more are thrown on, ſo that the whole may be kept 
quite covered. During the operation, a workman 
{requently ſounds the bottom and corners of the fire- 
place by means of a bar or poker, raiſes up any maſs 
of metal which he finds adhering to theſe, and expoſes 
them to the greateſt heat, that they may be more per- 
fectly fuſed. 

When all the iron is fuſed, no more coals are to be 
added; but the melted maſs is to remain half unco- 
vered for ſome time; during which the iron boils and 
bubbles, and its furface ſwells and riſes higher and 
higher. When the iron has riſen as high as the up- 
per edge of the fire-place, the coals upon its ſurface 
muſt be removed; and by thus expoſing it to cold air, 
its ebullition and ſwelling ſubſide. In this ſtate, or 
coction, the iron is kept during half an hour or more, 
by adding occaſionally pieces of good coal, which 
maintain a ſufficient heat, without covering entirely 
the ſurface of the maſs. Duriog this ry Fwy the 
workmen allow the orifice of the tuyere to be half 
ſtopped up by the ſcoria, that the air may not blow 
upon the iron with all its force, by which it would be 
too much cooled. Accordingly, when they think that 
the coction has continued ſufficiently long, they clear 
the paſſage of the tuyere, and the maſs is ſoon cooled 
by the cold air. At the ſame time alſo, they open a 
paſſage in the eye of the hammer placed in the front 
of the fire-place, through which ſome of the ſcoria 
1s allowed to flow out. When the iron has become 
ſolid, the bellows are ſtopt, the coals are removed, and 
the maſs is left during an hour; and then the work- 
men raiſe it from the fire-place, turn it upſide down, 
and proceed to the ſecond coction or fuſion of the iron. 

rom this ſecond operation, the maſs is to be ſo 
Placed, that one part of it ſhall reſt upon the tuyere, 
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and the other upon the ſcoria remaining in the fire- Manuface 
place. This ſcoria is to be diſpoſed in an oblique di- 97g of 


rection parallel to the tuyere, by which means the 
wind of the bellows js obliged to pals along the under 
ſide of the maſs of iron. About the ſides of the maſs, 
charcoal-powder and burnt aſhes are thrown ; but to- 
wards the tuyere, dry and entire pieces of coals are 
placed, to . fire, When theſe are kindled, 
more coals are added, and the fire is gradually excited. 
The workman attends to the direct ion of the flame, 
that it paſs equally along the under ſurface of the iron, 
quite to the further extremity, and that it do not 
eſcape at the fides, nor be reverberated back towards 
the tuyere, by which this copper tube might be meh- 
ed. During this fuſion, pieces of iron are apt to be 
ſeparated from the maſs, and to fall down unfuſed to 
the bottom and corners of the fire-place. 
carefully to be ſearched for, and expoſed to the great- 
eſt heat till they are melted. When the whoſe maſs 
is thus brought into perfect fuſion, the coals are re- 
moved; and the wind blowing on its ſurface, whirls. 
and diſſipates the {mall remaining pieces of ſcoria, and 


Theſe are 


Iron. 


ſparks thrown out from the fluid iron. This jet of fire 


continues about ſeven or eight minutes, and the whole 
operation about two hours. In this ſecond fuſion the 
ſcoria is to be thrice removed, by opening a paſſage 
through the eye of the hammer. The firſt time of re- 
moving the ſcoria is about 20 minutes from the kindling 
of the fire, the ſecond time is about 40 minutes after 
the firſt, and the third time is near the end of the 
operation. k 

The maſs is then removed from the hearth, and put 
upon the ground of the forge, where it is cleanſed 
from ſcoria, and beat into a more uniform ſhape. It 
is then placed on an anvil, where, by being forged, it 
receives a form nearly cubical. This maſs is to be di- 
vided into five, fix, or more pieces, by means of a 
wedge; and theſe are to be heated and forged till 
- are reduced to the form of the bars commonly 
old. | 

In ſome forges, the iron is fuſed only once, and in 
others it ſuffers three fuſions, by which it is ſaid to be 
rendered rery pure. Where only one fuſion is prac- 
tiſed, it is called the French method. In this, no great- 
er quantity of iron is fuſed at once than is ſufficient 


to make one bar. The fire-place is of conſiderable leis 


dimenſions, and eſpecially is leſs deep, than in the Ger- 
man method above deſcribed. The fire is alſo more in- 
tenſe, and the proportion of fuel conſumed to the 
iron is greater. The iron, when melted, is not kept 
in a ftate of ebullition as is above deſcribed ; but this 


ebullition is prevented by ſtirring the fluid maſs 


with an iron bar, till it is coagulated, and becomes 
ſolid. 

By theſe operations, fufion and forging, the iron 
loſes about r parts of its former weight, ſometimes 
more and ſometimes leſs, according to the quality of 
the caſt-iron employed ; it is purified from the vitreous 
and earthy parts which were intermixed with it, its me- 
tallic particles are more cloſely compacted, its texture 
is changed, and it is rendered more denſe, ſoft, and 
malleable, tough, and difficultly fuſible. 

The degrees, however, of theſe qualities vary much 
in different kinds of iron. Thus ſome iron is tough 
and malleable, both when it is hot and when it is _ 

is 


Manufac- This is the beſt and moſt uſeful iron. 
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It may be 
known generally by the equable ſurface of the forged 
bar, which is ſree from tranſverſe fiſſures or cracks in 
the edges, and by a clear, white, ſmall-grained, or 
rather fibrous texture. Another kind is tough when 
it is heated, but brittle whea it is cold. This is called 
rold ſhort iron; and is generally known by a texture 
confiſting ot large, ſhining plates, without any fibres. 
It is leſs liable to ruſt than other iron. 


leable when cold. On the ſurface and edges of the bars 
of this kind of iron, tranſverſe cracks or fiſſures may 
be ſeen; and its internal colour is dull and dark. It is 
very liable to ruſt. Laſtly, ſome iron is brittle both 
when hot and when cold. 

Moſt authors agree, that the red-ſhort quality of 
iron proceeds from ſome ſulphur or vitriolic acid be- 
ing contained in it, becauſe ſulphur is known to pro- 
dace this effect when added t6 iron, and becauſe the 
iron obtained from pyritous and other ſulphurated ores 
has generally this quality. 

The cauſe of the cold-ſhort quality of iron is not fo 
well aſcertained. Some imagine, that it proceeds 
from a mixture of arſenic or of antimony. But this 
opinion ſeems to be improbable, when we conſider that 

theſe metallic ſubſtances may in a great meaſure be diſ- 
ſipated by roaſting, whereas the ores which yield a 
cold-ſhort iron are injured by much roaſting ; that no 
arſenic or antimony are obſervable in moſt, if in any, 
of theſe ores; and laſtly, that theſe ſemi-metals would 
render the iron brittle both when hot and when cold. 
Cramer and other authors impute this vicious quality 
to a mixture of an unmetallic earth or vitreous matter; 
and affirm, that it may be deſtroyed by cementation 
with phlogiſton, and by forging. And laſtly, others 
aſcribe the cold-ſhort quality of iron to a defe& of 
phlogiſton, or, as Swedenborgius ſays, of ſulphur. To 
aſcertain the cauſes of the bad qualities of iron, and 
to diſcover practical remedies, are ſtill defiderata in 
metallurgy. 

In one bar frequently two or mor: different kinds of 
iron may be obſerved, which run all along its whole 
length; and ſcarcely a bar is ever found of entirely 
pure and homogeneous iron. This difference pro- 
bably proceeds — the practice we have mentioned of 
mixing different kinds of ores together, in the ſmelt- 


ing; and alſo from the practice of mixing two or 


more pigs of caſt iron of different qualities in the finery 
of theſe; by which means, the red-ſhort and cold · ſbort 
qualities of the different kinds are not, as we have al- 
ready remarked, mutually counteracted or deſtroyed 
by each other,. but each of theſe qualities is diminiſh- 
ed in the mixed maſs of iron, as much as this maſs is 
larger than the part of the maſs originally poſſeſſed of 
that quality : that is, if equal parts of red-ſhort and 
of cold-ſhort iron be mixed together, the mixed maſs 
will be only half as red-ſhort as the former part, and 
half as cold-ſhort as the latter. For theſe. different 


kinds of iron ſeem as if they were only capable of be- 


10g interwoven and diffuſed thro? each other, but not 
of being intimately united or combined. 

The quality of forged iron may be known by the 
texture which appears on breaking a bar. The belt 
and tougheſt iron is that which has the moſt fibrous 


texture, and is of a clear greyiſh colour. This fi- 


A third kind 
of iron, called red. hort, is brittle when hot, and mal - 


left ſome of the tin ſhould be involve 
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brous appearance is given by the reſiſtance which 
particles of the iron make to their rupture. 


whitiſh, ſmall grains, intermixed with fibres, Theſe 
two kinds are malleable, both when hot and when 


cold, and have great — Fogg Fork "<5: 


known by a texture confiſtin arge, ſhining plates, 


without fibres : and red ſhort iron is diſtinguiſhed by 


its dark dull colour, and by the tranſverſe cracks and 
fiſſures on the ſurface and edges of the bars. The 
quality of iron may be much improved by violent 
compreſſion, as by forging and rolling ; eſpecially 
when it is not long expoſed to too violent heat, which 
is known to injure, and at length to deſtroy its metal. 
lic properties. ; 

g For the converfion of iron into fee}, fee the article 
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SECT. VII. Of the Smelting of Tin Ores. 


Tre tin-ores commonly ſmelted are thoſe which 
conſiſt of calx of tin combined with calx of arſenic and 
ſometimes with calx of iron, Theſe are either pure, 
as the tin-grains, or intermixed with ſpars, ſtones, py- 
rites, ores of copper, iron, or of other metals. 

The impure ores muſt be cleanſed as much as is poſ- 
ſible from all heterogeneous matters. This cleanſing is 
more neceſſary in ores of tin than of any other metal; 
becauſe in the ſmelting of tin-ores à leſs intenſe heat 
muſt be given than is ſufficient for the ſcorification of 
earthy matters, leſt the tin be calcined. Tin-ores pre- 
viouſly bruiſed may be cleanſed by waſhing, for which 
operation their great weight and hardneſs render them 
well adapted.. If they be intermixed with very hard 
ſtones or ferruginous ores, a ſlight roaſting will rende 
theſe impure matters more friable, and conſequently 
fitter to be ſeparated from the tin-ores. Sometimes 
theſe operations, the roaſting, contufion, and lotion, 
muſt be repeated. By roafting, the ferruginous par- 
ticles are ſo far revived, that they may be ſeparated 
by magnets. 

The ore, thus cleanſed from adhering heterogeneous 
matters, is to be roafted in an oven or reverberatory 
furnace with a fire rafher intenſe than long conti- 
nued, during which it muſt be frequently ferred to 
prevent its fuſion. By this operation, the arſenic is ex- 


Poe and in ſome works is collected in chambers 


uilt purpoſely above the calcining furnace. 

Laftly, the ore cleanſed and roaſted is to be fuſed, 
and reduced to a metallic ſtate, In this fuſion, atten- 
tion mutt be given to the following particulars. 1. No 
more heat is to be applied than is ſufficient for the re- 
duction of the ore; becauſe this metal is fuſible with 
very little heat, and is very eaſily calcinable. 2. To 
prevent this calcination of the reduced metal, a Jarger 
quantity of charcoal is uſed in this khan in moſt other 
fuſions. 3. The ſcoria muſt be frequently removed, 

4 in it, and the 
melted metal muſt be covered with charcoal powder 
to prevent the calcination of its ſurface. 4. No flux 
or other ſubſtance, excepting the ſeoria of former 
ſmeltings which coutains ſome tin, are to be added, to 
facilitate the fuſion. 


SECT. VIII. Smelting of Ores of Lead. 


Oxes of lead are either pure, that is, containing 
| no 
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next beſt iron is that whoſe texture conſiſts of clear, Lal 
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melting no mixture of other metal z or they are mixed with ſil- 
Tin ores. ver, copper, or pyrites. The methods of treating 
ores of lead containing ſilver and copper, are de- 
ſcribed in the ſections of S melting of Ores of Silver and 
of Copper 3 and in the former of theſe an inſtance is gi- 
ven of the method of ſmelting the ore of Rammelſberg, 
which contains all theſe three metals. 

Pure ores of lead, and thoſe which contain ſo ſmall 
a quantity only of ſilver as not to compenſate for the 


ed in farnaces, and by operations fimilar to thoſe uſed 
at Rammelſberg, or in the following methods. 1. From 
the lead-ore of Willach in Carinthia, a great part of 
the lead is obtained by a kind of eliquation, during 
the roaſting of the ore. For this purpoſe, the ore is 
thrown upon Teveral ſtrata or layers of wood, placed 
in a calcining or reverberatory furnace. By kindling 
this wood, a great part of the lead flows out of the 
ore, through the layers of fuel, into a baſon placed 
for its reception. The ore which is thus roaſted is 
beat into ſmaller pieces, and expoſed to a ſecond ope- 
ration ſimilar to the former, by which more metal 
is eliquated ; and the remaining ore is afterwards 
ground, waſhed, and ſmelted, in the ordinary method. 
The lead of Willach is the pureſt of any known. 
Schlutter aſcribes its great purity to the method uſed 
in extracting it, by which the moſt fuſible, and 
conſequently the pureſt part of the contained lead is 
ſeparated from any leſs fuſible metal which happens 
to be mixed with it, and which remains in the roaſt- 
ed ore, This method requires a very large quantity 
of wood. 

2. In England, lead ores are ſmelted either up- 
on . hearth, or in a reverberatory furnace called a 
cupel. 

In the firſt of theſe methods, charcoal is employed 
as fuel, and the fire is excited by bellows. Small 
quantities of fuel and of ore are thrown akernately 
and frequently upon the hearth. The fufion is very 
7 effected; and the lead flows from the hearth as 
alt as it ig ſeparated from the ore. | 

3- In the ſecond method praiſed in England, pit- 
coal is uſed as fuel, The ore is melted by means of 
the flame paſſing over its ſurface ; its ſulphur is burnt 
and diſſipated, while the metal is ſeparated from the 
ſcoria, and collected at the bottom of the furnace. 
When the ore is well cleanſed and pure, no addition is 
requifite ; but when it is mixed with calcareous or 
earthy matrix, a kind of ffuor or fuſible ſpar found in 
the mines is generally added to render the ſcoria more 
fluid, and thereby to aſſiſt the precipitation of the me- 
tal, When the fuſion has been — about eight 
hours, a paſſage in the fide of the furnace is opened, 
through which the liquid lead flows. into an iron ci- 
ſtern, But immediately before the lead is allowed to 
flow out of the furnace, the workmen throw upon the 
liquid maſs a quantity of lacked quicklime, which 
renders the ſcoria ſo thick and-tenacious, that it may 
be drawn out of the furnace by rakes. Schlutter men- 
uons this addition of quicklime in the ſmelting of lead 
ores in England, but thinks that it is intended to fa- 
eilitate the fuſion of the ores; whereas it really has a 
contrary effect, and is never added till near the end of 


the operation when th f. W 
urface of the —, e ſcoria is to be raked from the 


expence of extracting the nobler metal, may be ſmelt- 
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SECT. IX. Of the Smelting of Ores of ſemi- 2 
metals. by ; Semimetals., 


ANTIMONY is obtained by a kind of eliquation 
from the minerals containing it, as is deſcribed in the 
article AnTimony ; and the regulus of antimony is 
procured from antimony, by the proceſſes deſcribed 
in the ſame article, and in the article ReGuLvus of 
ANTIMONY., | 

Arſenic, ſaffre, and biſmuth, are obtained general- 
ly from one ore, namely, that called cobalt, The ar- 
ſenic of the ore is ſeparated by roaſting, and adheres 
to the internal ſurface of a chimney, which is extended 
horizontally about 200 or 300 feet in length, and in 
the ſides of which are ſeveral doors, by means of 
which the arſenic, when the operation is finiſhed, may 
be ſwept out and collected. Theſe chimneys are ge- 
nerally bent in a zig-zag direction, that they as G 
better retard and ſtop the arſenical flowers. "Theſe 
flowers are of various colours, white, grey, red, yel- 
low, according to the quantity of ſulphur or other im- 
purity, with which they happen to be mixed. They 
are afterwards purified by repeated ſublimations; while 
ſome alkaline or other ſubſtances are added to detain 
the ſulphur, and to aſſiſt the purification. 

In the ſame roaſting of the ore by which the arſenic 
is expelled, the biſmuth, or at leaft the greateſt part 
of this ſemi-metal which is contained in the ore, being 
very fuſible, and having no diſpoſition to unite with 
the regulus of cobalt, which remains in the ore, is ſe- 
parated by eliquation. 

The remaining part of the roaſted ore conſiſts chief- 
ly of calx of regulus of cobalt, which not being vola- 
tile, as the arſenic is, nor fo cafily fuſible as biſmuth 
is, has been neither volatilized nor melted. It contains 
alſo ſome biſmuth, and a ſmall quantity of arſenic, to- 
gether with any filver or other fixed metal which hap- 

ned to be contained in the ore. This roaſted ore be- 
ing reduced to a fine powder, and mixed with three or 
four times its weight of fine ſand, is. the powder called 
faffre or zaffre. Or the roaſted ore is ſometimes fuſed Sce Zafre. 
with about thrice its quantity of pure ſand and as 
much pure pot-aſh, by which a blue glaſs, called {ralt,Sce Smalt. 
is produced; and a metallic maſs, called ſpeiſt, is col- 
lected at the bottom of the veſſel in which the matters 
are fuſed. 'The metallic maſs or ſpeiſs is compoſed of 
very different ſubſtances, according to the contents of 
the ore and the methods of treating it. The matters 
which it contains at different times are, nickel, regu- 
lus of cobalt, biſmuth, arſenic, ſulphur, copper, and 
filver. | 

Biſmuth is ſeldom procured from any other ores but 
that of cobalt. It might, however, be extracted from 
its proper ores, if a ſufficient quantity of theſe were 
found, by the ſame method by which it is obtained 
from cobalt, namely, by eliquation. | 

Mercury, whea native, and iuveloped in much earthy 
or other matter, from which it cannot be ſeparated. 
merely by waſhing, is diſtilled either by aſcent or by 
deſcent. When tit is mineraliſed by ſulphur, that is, 
when it is contained in cinnabar, ſome intermediate ſub- 
ſtance, as quicklime, or iron, muſt be added in the di- 
ſtillation, to diſengage it from the ſulphur. 

The rich ore of 1 in Spain is a cinnabar,, 


with which a calcareous ſtone happens to be ſo _— 
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ed, that no addition is required to diſengage the mer- 
cury from the ſulphur. The diſtillation is there per- 

formed in a furnace conſiſting of two cavities, one of 
which is placed above another. The lower cavity is 
the fire-place, and contains the fuel, reſting upon a 
grate, through the bars of which the air enters, main- 
tains the fire, and paſſes into a chimney, placed at one 
fide of the fire-place immediately above the door thro? 
which fuel is to be introduced. The roof of this fire- 
place, which is vaulted and pierced with ſeveral holes, 
18 alſo the floor of the upper cavity. Into this upper 
cavity, the mineral from which mercury is to be diſtil- 
led is introduced, through a door in one of the fides 
of the furnace. In the oppofite wall of this cavity are 
eight openings, all at the fame height. To each of 
theſe openings is adapted a file of aludels connected 
and lated together, extending 60 feet in length. 
Theſe aludels, which are earthen veſſels open at each 
end, and wider in the middle than at either extremity, 


— 
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are ſupported upon an inclined terras ; and the aludel 
of. each file, that is moſt diſtant from the furnace, ter. 
minates in a chamber built of bricks, which has two 
doors, and two chimneys. 

When the upper cavity is filled ſufficiently with the 
mineral, a fire is made below, which is continued du. 
ring 12 or 14 hours. The heat is communicated thro? 
the holes of the vaulted roof of the fire-place to the 
mineral in the upper cavity, by which means the mer- 


Part 


of ores 
Seminey 
— 


cury is volatiliſed, and its vapour paſſes into the alu. . 


dels, where much of it is condenſed, and the reſt is 
diſcharged into the brick-chamber, in which it circy. 
lates till it alſo is condenſed. If any air or ſmoke 
paſſes through the aludels along with the vapour of the 
mercury, they eſcape thro? the two chimneys of the 
chamber. Three days after the operation, when the 
apparatus is ſufficiently cooled, the aludels are unluted, 


the doors of the chamber are opened, and zhe mercury 
is collected. 


— . — 
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METAMORPHOSIS, in general, denotes the 


erent form; in which 


| M changing of ſomething into a di 
| — ſenſe it Res the transformation of inſets, as well 


as the mythological changes related by the ancient 
ets. | | 

Mythological metamorphoſes were held to be of two 
kinds, apparent and real; thus, that of Jupiter into 
a bull, was only apparent; whereas that of Lycaon 
into a wolf, was ſuppoſed to be real. 

Moſt of the ancient metamorphoſes include ſome al- 
legorical meaning, relating either to phyſics or mora- 
lity: ſome authors are even of opinion that a great 
part of the ancient philoſophy is couched under them ; 
and Lord Bacon and Dr Hook have attempted to un- 
riddle ſeveral of them. 

METAPHOR, in rhetoric. See OxAToRV, n* 50. 

MeTArHaoR and Allegory, in poetry. —A metaphor 
differs from a ſimile, in Yom only, not in ſubſtance: in 
a ſimile the two ſubjects are kept diſtinct in the expreſ- 
ſion, as well as in the thought; in a metaphor, the 
two ſuhjects are kept diſtinQ in the thought only, not 
in the expreſſion. A hero reſembles a lion, and upon 
that reſemblance many ſimilies have been raiſed by Ho- 
mer and other poets. But inſtead of reſembling a lion, 
let us take the aid of the imagination, and feign or fi- 

ure the hero to be a lion: by that variation the ſimile 
18 converted into a metaphor; which 1s carried on by 
deſcribing all the qualities of a lion that reſemble thoſe 
of the hero. The fundamental pleaſure here, that of 
reſemblance, belongs to the thought. An additional 
pleaſure ariſes from the expreſſion: the poet, by figu- 
ring his hero to be a lion, goes on to deſcribe the lion 
in appearance, but in reality the hero; and his deſcrip- 
tion is peculiarly beautiful, by expreſſing the virtues 
and qualities of the hero in new terms, which, properly 
ſpeaking, belong not to him, but to the lion. This will 
better be underſtood by examples. A family connected 
with a common parent, reſembles a tree, the trunk and 
branches of which are connected with a common root: 
but let ns ſuppoſe, that a family is figured, not barely 
to be like a tree, but to be a tree; and then the ſimile 
will be converted into a metaphor, in the following 
manner, 


* 
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Edward's ſev'n ſons, whereof thyſelf art one, 

Were ſev'n fair branches, ſpringing from one root; 

Some of theſe branches by the Jeft®oics cut: 

But Thomas, my dear lord, my life, my Glo'ſter, 

One flouriſhing branch of his moft royal root, 

Is hack'd down, and his ſummer-leaves all faded, 

By Envy's hand and Murder's bloody axe. 
Richard II. ad i. ſe. 4. 

Figuring human life to be a voyage at ſea: 


There is a tide in the affairs of men, | 
Which, taken at the flood, leads one to Fortune: 
Omitted, all the voyage of their life | 

Is bound in ſhallows and in miſeries. 

On ſuch a full ſea are we now afloat; 

And we muſt take the current when it ſerves, 

Or loſe our ventures. Julius Ceſar, act iv. ſc. 5. 


Figuring glory and honour to be a garland of flowers: 


Hotſpur. - Wou'd to heav'n, 
Thy name in arms were now as great as mine! 

Pr. Henry. I'll make it greater, ere Ipart fromthee; 
And all the budding honours on thy creſt ' 
I'll crop, to make a garland for my head. | 
Firſt part of Henry IV. ad v. ſc. 9. 


Figuring a man who hath acquired great reputation 
and honour to be a tree full of fruit: 
Oh, boys, this ſtory 
The world may read in me: my body's mark'd 
With Roman ſwords; and my report was once 
Firft with the beſt of note. Cymbeline lov'd me; 
And when a ſoldier was the theme, my name 
Was not far off: then was I as a tree, 
Whoſe boughs did bend with fruit. But in one night, 
A ſtorm or robbery, call it what you will, 
Shook down my mellow hangings, nay my leaves; 
And left me bare to weather. | 
Cymbeline, act iii. ſc. 3+ 
&« Bleſt be thy ſoul, thou king of ſhells, ſaid Swaran 
of the dark-brown ſhield. In peace, thou art the gale 
of ſpring; in war, the mountain-ftorm. Take now m 
hand in friendſhip, thou noble kigg of Morven.“ 


Fin al. 
« Thou 


Metaphi 


taphor- 


M E T 
« Thou dwelleſt in the ſoul of Malvina, ſon of mighty 
Oman. My ſighs ariſe with the beam of the eaſt: my 
tears deſcend with the drops of night; I was a lovely 
tree in thy preſence, Oſcar, with all my branches 
round me: but thy death came like a blaſt from the 
deſart, and laid my green head low; the ſpring re- 

turned with its ſnowers, but no leaf of mine aroſe.“ 

| Fingal. 


An allegory differs from a metapllor and what lord 
Kaim's = a figure of ſpeech differs from both. A 
metaphor is defined above to be an act of the imagi- 
vation, figuring one thing to be another. An allegory 
requires no ſuch operation, nor is one thing figured to 
be another: it conſiſts in chooſing a ſubject having pro- 
perties or circumſtances reſembling thoſe of the prin- 
cipal ſubject; and the former is deſcribed in ſuch a 
manner as to repreſent the latter: the ſubject thus re- 
preſented is kept out of view: we are left to diſcover 
it by reflection; and we are pleaſed with the diſcovery, 


becauſe it is our own work. (See the word ALLEGorY.) 


Quintilian gives the following inſtance of an allegory, 


O navis, referent in mare te novi _ | 
Fluctus. O quid agis? fortiter occupa portum. 
+ Bo — #lorat. lib. i. ode 14. 


and explains it elegantly in the following words: “ To- 
tuſque ille Horatii Jocus, quo navim pro republica, 
flugtuum tempeſtates pro bellis civilibus, portum pro 
pace atque concordia, dicit,” _ 

In a figure of ſpeech,-there is no fiction of the ima- 
gination employed, as in a metaphor; nor a repreſen- 
tative ſuhject introduced, as in an allegory. This fi- 
gure, as its name implies, regards the expreſſion only, 
not the thought; and it may be defined, the uſing a 
word in a ſenſe different from what is proper to it. 
Thus youtb, or the beginning of life, is expreſſed fi- 
guratively by morning of life: morning is the begin- 
ning of the day; and in that view it is employed to 
ſignify the beginning of any other ſeries, life eſpecially, 
the progreſs of which is reckoned by days, See Fi- 
GURE of Speech. 

Metaphor and allegory are fo much conneQed, that 
it ſeemed proper to handle them together: the rules, 
particularly for diſtinguiſhing the good from the bad, 
are common to both. We ſhall therefore proceed to 
theſe rules, after adding ſome examples to illuſtrate the 
nature of an allegory, which, with a view to this ar- 
ticle, was but ſlightly illuſtrated under its proper name. 


Horace, ſpeaking of his love to Pyrrha, which was 
now extinguiſhed, expreſſeth himſelf thus: 


Me tabula facer 
Votiva paries indicat uvida _ 
Suſpendiſſe potenti 
Veſtimenta maris Deo. 

Again: 


— — n 


Carm. lib. i. ode 5. 


Phœbus volentem prælia me loqui, 
Vidas et urbes, increpuit lyra: 
Ne parva Tyrrhenum per æquor 
Vela darem. Carm. lib. v. ode 15. 


Queen. Great 2 wiſe men ne'er ſit and wail their 
3 3 
* cheerly ſeek how to redreſs their harms, 
hat though the maſt be now blown overboard, 


The cable broke th 
Saks 32 e, the holding OY a8. 
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And half our failors ſwallowed in the flood ? 
Yet lives our pilot flill. Is't meet that he 


Should leave the helm, and, like à fearful lad, 


With tearful eyes add water to the ſea, 

And give more ſtrength to that which hath too much ; 
While in his moan the ſhip ſplits on the rock, 

Which induſtry and courage might have ſav'd? 


Ah, what a ſhame! ah, what a fault were this! 


| Third part Henry VI. ad v. ſc. 5. 
Oroo nolo. Ha! thou haſt rous'd 
The lion in his den; he ſtalks abroad, 
And the wide foreſt trembles at his roar. 
I find the danger now. Oroonoko, att iii. 65 8 
% My well- beloved hath a vineyard in a very fruitful 
hill. He fenced it, gathered out the ſtones thereof, 
planted it with the choiceſt vine, built a tower in the 
midſt of it, and alſo made a wine-preſs therein; be 
looked that it ſhould bring forth grapes, and it brovght 
forth wild grapes. And now, O inhabitants of Jery- 
ſalem, and men of Judah, judge, I pray yoo, betwixt 
me and my vineyard. What could have been done 
more to my vineyard, that I have not done? Where- 
fore, when I looked that it ſhould bring forth grapes, 
brought it forth wild grapes? And now go to, I will 
tell you what I will do to my vineyard: I will take a- 
way the hedge thereof, and it ſhall be eaten up; and 
break down the wall thereof, and it ſhall be trodden 
down. And I will lay it waſte: it ſhall not be proned, 
nor digged, but there ſhall come up briars and thorns: 
I will alſo I the clouds that they rain no rain 
upon it. For the vineyard of the Lord of hoſts is the 
houſe of Iſrael, and the men of Judah his pleaſant 
plant.” | Tfaiah, v. 1. 
The rules that govern metaphors and allegories are 
of two kinds. The conſtruction of theſe figures comes 
under the firſt kind-: the propriety or impropriety of 
introduction comes under the other.—To begin with 
rules of the firſt kind ; ſome of which coincide with 
thoſe already given for fimilies ; ſome are peculiar to 
metaphors 4 allegories : _ 
Ia the firſt place, it has been obſerved, that a ſimile 
cannot be agreeable where the reſemblance is either 
too ſtrong or too faint. This holds equally in meta- 
hor and allegory ; and the reaſon is the ſame in all. 
In the following inſtances, the reſemblance is too faint 
to be agreeable. 


Malcolm. hut there's no bottom, none, 
In my voluptuouſneſs: your wives, your daughters, 
Your matrons, and your maids, could not fil 
The ciſtern of my luſt. Macbeth, act iv. ſc. iv. 


The beſt way to judge of this metaphor, is to convert 


it into a ſimile; which would be bad, becauſe-there is 


ſcarce any reſemblance between luſt and a ciſtern, or 
betwixt enormous luſt and a large ciſtern. 


Again: 


He cannot buckle his diſtemper'd cauſe 3 
Within the belt of rule. Macbeth, Act v. ſc. : 


There is no reſemblance between a diſtempered cauſe 


and any body that can be confined within a belt. 

Again: | 
Steep me in poverty to the very lips. | 

Othello, Ae iv. fc. 9. 

Poverty here muſt be conceived a fluid, which it re- 

ſembles not in any manner. 
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The ſullen paſſage of thy weary ſteps 
Efteem a foil, wherein thou art to ſet 
The precious jewel of thy home-return. 
Richard II. act ii. ſc. 6. 
Again: h 

Here is a letter, lady, 
And every word in it a gaping wound 
Iſſuing life-blood. | 

Merchant of Venice, Act iii. ſe. 3. 


Tantz molis erat Romanam condere gentem. 
2 neid. i. 37. 
The following metaphor is ſtrained beyond all endu- 
rance: Timur-bec, known to us by the name of Ta- 
merlune the Grrat, writes to Bajazet emperor of the 
Ottomans in the following terms: 


« Where is the monarch who dares refit us? where 


is the potentate who doth not glory in being numbered 


among our attendants? As for thee, deſcended from 


a Turcoman ſailor, ſince the veſſel of thy unbounded 
ambition hath been wreck'd in the gulf of thy ſelf-love, 
it would be proper, that thou ſhould take in the ſails 
of thy temerity, and caſt the anchor of repentance in 
the port of ſincerity and juſtice, which is the port of 
fafety; left the tempeſt of our vengeance make thee 
periſh in the ſea of the puniſhment, thou deſerveſt.“ 


Such firained figures, as obſerved above, are not un- 
frequent in the firſt dawn of refinement: the mind in a 
new enjoyment knows no bounds, and is generally car- 
ried » excels, till taſte and experience diſcover the pro- 

r limits. | 

Secondly, Whatever reſemblance ſubjects may have, 
it is wrong to put one for another, where they bear no 
mutual ay $55" Upon comparing a very high to 
a very low ſubject, the ſimile takes on an air of bur- 
leſque: and the fame will be the effect, where the one 
is imagined to be-the other, as in a metaphor; or made 
to repreſent the other, as in an allegory. 

Thirdly, Theſe figures, a metaphor eſpecially, ought 
not to be crowded with many minute circumſtances; for 
in that caſe it is ſcarcely poſſible to avoid obſcurity. 
A metaphor above all ought to be ſhort: it is difficult, 
for any time, to ſupport a lively image of a thing be- 
ing what we know it is not; and for that reaſon, a me- 
taphor drawn out to any length, inſtead of illuſtrating 
or enlivening the principal fabjeet, becomes diſapree- 
able by overſtraining the mind. Here Cowley is ex- 
trememely licentious: take the following inſtance. 


Great and wiſe conqu'ror, who, where-e'er 
Thou com'ſt, doſt fortify, and ſettle there! 
Who canſt defend as well as get; 

And never hadſt one quarter beat up yet; 
Now thou art in, thou ne'er will part 
With one inch of my vanquiſh'd heart; 

For ſince thou took it by aſſault from me, 

*Tis garriſon'd ſo ſtrong with thoughts of thee 
1t fears no beauteous enemy. 


For the ſame reaſon, however agreeable long allegories 
may at firft be by their novelty, they never afford an 
laſting pleaſure: witneſs the Fairy Queen, which wi 
reat power of expreſſion, variety of images, and me- 
body of verſification, is ſcarce ever read a ſecond time. 
In the fourth place, the compariſon carried on in a 
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ſimile, being in a metaphor ſunk by imagining th 
principal ſubject to be that very thin wh We 
reſembles; an ee is furniſhed to deſcribe it in 
terms taken ſtrictly or literally with reſpect to its ima. 

ined nature. This ſuggeſts another rule, That in con. 

ructing a metaphor, the writer ought to make uſe of 
ſuch words only as are applicable literally to the ima. 
gined nature of his ſubject: figurative words ought 
carefully to be avoided ; for ſuch complicated figures, 
inſtead of ſetting the principal ſubjeR in a ſtrong light, 
involve it in a cloud; and it is well if the reader, with. 
out rejecting by the lump, endeavour patiently to ga. 
ther the plain meaning, regardleſs of the figures: 


A ftubborn and unconquerable flame 
Creeps in his veins, and drinks the ſtreams of life. 


Lady Fane Gray, ad i. fc. 1, 
Copied from Ovid, 7 n 


Sorbent avidæ præcordis flammæ. | | 
Metarmor ph. lib. ix. 172. 
Let us analyſe this expreſſion. That a fever may be 
imagined a flame, we admit; though more than one 
ſtep is neceſſary to come at the reſemblance : a fever, 
by heating the body, reſembles fire; and it is no ſtretch 
to imagine a fever to be a fire: again, by a figure of 
ſpeech, flame may be put for fire, becauſe they are com- 
monly conjoined; 5 therefore a fever may be termed 
a flame. But now, admitting a fever to be a flame, its 
effects ought to be explained in words that agree lite- 
rally to a flame. This rule is not obſerved here; for 
a flame drinks figuratively only, not properly, 
King Henry to his ſon prince Henry: 
Thou hid'ſt a thouſand daggers in thy thoughts, 
Which thou haſt whetted on th _ hearc 


To ftab at half an hour of my frail life. 
Second part Henry IV. ad iv. ſe. 11, 


Such faulty metaphors are pleaſantly ridiculed in the 
Rehearſal: | 
« Phyſician. Sir, to conclude, the place you fill has 
more than amply exacted the talents of a wary pilot; 
and all theſe threatening ſtorms, which, like impreg- 
nate clouds, hover o'er our heads, will, when they once 
are graſp'd but by the eye of reaſon, melt into fruitful 
ſhowers of bleſſings on the people. 
66 Bayes. Pray mark that allegory. Is not that 
ood! 
804 Johnſon. Ves, that graſping of a ſtorm with the 
eye is admirable.T Act ii. fe. 1. 
Fifthly, The jumbling different metaphors in the 
ſame ſentence, beginning with one metaphor and end- 
ing with another, commonly called a iat metapbor, 
ovght never to be indulged. _ 
K. Henry. Will you again unknit 
This churliſh knot of all abhorred war, 
And move in that obedient orb again, 
Where you did give a fair and natural light? 
. Firſt part Henry VI. ad v. ſc. 1. 
Whether 'tis nobler in the mind, to ſuffer 
The ſtings and arrows of outrageous fortune; 
Or to — 4 arms againſt a ſea of troubles, 
And by oppoſing end them. 


| Hamlet, ad in. ſc. 2. 

In the-fixth place, It is unpleaſant to join different 
metaphors in 1 ſame period, even where they are 
N | preſerved 


M ET 


| in: for when the ſubject is imagined to 
— E = and then another mn the ſame period 
without interval, the mind is diſtracted by the rapid 
tranſition 3 and when the imagination is put on ſuch 
hard duty, its images are too faint to produce any good 
effect: | £ 
At regina gravi jamdudum ſaucia cura, 
Vulnus alit venis, et czco carpitur igni. : 
Eneid. iv. 1. 
EI ER mollis flamma 1 
t tacitum vivit ſub pectore vulnus. 
me 12 Eneid. iv. 66. 


Motum ex Metello conſule civicum, 
Bellique cauſas, et vitia, et modos, 
Ludumque fortunæ, graveſque 
Principum amicitias, et arma 
Nondum expiatis uncta cruoribus, 
Periculoſz plenum opus aleæ, 
Tractas, et incedis per ignes | — 
Subpoſitos cineri doloſo. 4 
Herat. Carm. lib. ii. ode 1. 


In the laſt place, It is ſtill worſe to jumble together 
metaphorical and natural expreſſion, ſo as that the pe- 
riod maſt be underſtood in part metaphorically in part 
literally; for the imagination cannot follow with ſuſſi- 
cient eaſe changes ſo ſudden and unprepared: a meta- 

hor begun and not carried on, hath no beauty; and 
inſtead of light, there is nothing but obſcurity and con- 
fuſion. Inſtances of ſuch incorrect compoſition are 
without number: we ſhall, for a ſpecimen, ſelect a few 
from different authors. 
Speaking of Britain. 

This precious ſtone ſet in the ſea, 

Which ſerves it in the office of a wall, 

Or as a moat defenſive to a houſe 

Againſt the envy of leſs happier lands. 

Richard II. act ii. ſc. 1. 
In the firſt line Britain is figured to be a precious ſtone: 
in the following lines, Britain, diveſted of her meta- 


phorical dreſs, is preſented to the reader in her natu- 
ral appearanced 


Theſe growing feathers pluck'd from.Czſar's wing, 
Will make him fly an ordinary pitch, 
Who elſe would ſoar above the view: of men, 
And keep us all-in ſervile fearfulneſs. 
lins Cæſar, act i. ſc. 1. 
Rebus anguſtis EPL — 4 
Fortis adpare : ſapienter idem 
Contrahes vento nimium ſecundo 
Turgida vel. Hor. 


The following is a miſerable jumble of expreſſions, ari- 


ling from an unſteady view of the ſubject, between its 
fipurative and natural appearance: 


But now from gath*ring clouds-deſtruQion pours, 
Which-ruins-with mad rage our halcyon hours: 
Miſts from black jealouſies the tempeſt form, 
Whilſt late diviſions reinforce. the ſtorm. 
Diſpenſary,. canto iii. 

To thee the world its preſent a oo 

e harveſt early, but mature the praiſe. 
| Pope's imitation of Horace, B. ii. 
Oui, fa pudeur ne*ſ que franche grimace, 
| Quune ombre de vertu qui garde mal la place, 

/ 
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on  -F:* 

Et qui &evanonit, comme Von peut ſavoir, 

Aux rayons du ſoleil qu'une bourſe fait voir, 
Moliere, I Etourdi, act iii. fe. 2. 

Et ſon feu, depourvũ de ſenſe et de lecture, 

S'<teint à chaque pas, faut de nourriture. 

Boileau, L'art poetique, chant. iii. 1. 319. 


Dryden, in his dedication of the tranſlation of Ju- 
venal, ſays, When thus, as I may ſay, before the 
uſe of the loadſtone, or knowledge of the compaſs, I 
was failing in a vaſt ocean, without other help than the 
pole · ſtar of the ancients, and the rules of the Freneh 


| ſtage among the moderns, &. 


Metaphor, 
— — — 


« There is a time when factions, by the whewenct- 
of their own fermentation, ſtun and diſable one another.“ 


| Bolingbroke. 
This fault of jumbling the figure and plain expreſ- 


ſion into one confuſed maſs, is not Jeſs common in al- 


legory than in metaphor. Take the followigg ex- 


amples. | 


— eu! quoties fidem, 
| Mutatoſque Deos flebit, et aſpera 
Nigris æquora ventis- ” 
Emiratitur inſolens, 
Qui nune te fruitur credulus aurea;. 
Qui ſemper vacuam, ſemper amabilem 5 
Sperat, neſcius auræ 
Fallacis. 


Pour moi ſur cette mer, quꝰici bas nous courons, 
Je 3 a-me pourvoir d' eſquif et d'avirons, 
A regler mes deſirs, a prevenir Porage, 
Et ſauver, s'il ſe peut, ma Raiſon du naufrage. 
Baileau, epitre 5. 


— 


They (ſays he) wrote in figns,. and ſpoke in para- 
bles: all their fables carry a double meaning: the ſtory 


Lord Halifax, ſpeaking of the ancient fabuliſts: 


is one, and entire; the characters the ſame throughout; 


not broken or changed, and always conformable to the 


nature of the creature they introduce. They never tell 
you, that the dog which ſnapped at a ſhadow, loft his 


troop of horſe; that would be unintelligible. 
his (Dryden's) new way of telling a tory, and con- 
founding the moral and the fable together.“ After 
inftancing from the hind and har Fay goes on thus: 
&« What relation has the hind to our Saviour? or what 
notion have we of a panther's Bible? If you ſay he 
means the church, how does the church feed on lawns, . 
or range in the foreſt? Let it be always a church, or 
always a cloven-footed beaſt; for we cannot bear his 
ſtifting the ſcene every line.“ 

A few words more upon allegory. Nothing gives 
greater pleaſure than this figure, when the repreſenta- 
tive ſubject bears a ſtrong analogy, in all its circum- 


This is- 


* 


Forat. Carm. lib. i. ode 5. 


ſtances, to that which is repreſented: but the choice is 


ſeldom ſo lucky; the analogy being generally ſo faint 
and obſcure, as to puzzle and ET An allegory 
is ſtill more difficult in painting than in poetry: the 
former can ſhow no reſemblance but what appears to 
the eye; the latter hath many other reſources for ſhow- 


ing the reſemblance. And therefore, with reſpe& to 
vv 


t the Abbé du Bos terms mixt allegorical com paſſi- 


tions, theſe may do in poetry; becauſe, in writing, the 
allegory can eaſily be b from the hiſtorical. 
part: no perſon, for example, miſtakes Virgil's Fame 
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tolerable; becauſe in a picture the objeds mult appear 
all of the ſame kind, wholly real or wholly emblema- 
tical. For this reaſon, the hiſtory of Mary de Medicis, 
in the palace of Luxembourg, painted by Rubens, is 
unpleaſant by a perpetual jumble of real and allegori- 
cal perſonages, which produce a diſcordance of parts, 
and an obſcurity upon the whole: witneſs, in particu- 
lar, the tablature repreſenting the arrival of Mary de 
Medicis at Marſeilles ; where, together with the real 
perſonages, the Nereids and Tritons appear ſounding 
their ſhells: ſuch a mixture of fiction and reality in the 


. ſame group, is ſtrangely abſurd. The picture of Alex- 


ander and Roxana, deſcribed by Lucian, is gay and 
fanciful; but it ſuffers by the allegorical figures. It is 
not in the wit of man to invent an allegorical repre- 
ſentation deviating farther from any ſhadow of reſem- 
blance, than one exhibited by Lewis XIV. anno 1664; 
in which an enormous chariot, intended to repreſent 
that of the ſun, is dragged along, ſurrounded with men 
and women, repreſenting the four »ges of the world, 
the celeſtial ſigns, the ſeaſons, the hours, &c.; a mon- 
firons compolition, and yet ſcarce more abſurd than 
Guido's tablature of Aurora, 

In an allegory, as well as in a metaphor, terms ought 
to be choſen that properly and literally are applicable 
to the repreſentative ſubje& : nor ought any circum- 
jlance to be added that is not proper to the repreſen- 
tative ſubject, however juſtly it may be applicable pro- 
perly or figuratively to the pricipal. The folloWing al- 
Jegory is therefore faulty. _ 


Ferus et Cupido, 
Semper ardentes acuens ſagittas | 
Cote cruentd. Horat. lib. ii. ode 8. 


For though blood may ſuggeſt the eruelty of love, it 
is an improper or immaterial circumſtance in the repre - 
ſcotative ſubject: water, not blood, is proper for a 
whetſtone. 


We proceed to the next head, which is, to Fruchine 
in what circumſtrnces theſe figures are proper, in what 
improper. This inquiry is not altogether ſuperſeded 
by what is ſaid upon the ſame ſubject in the article 
ComparisoN; becauſe, upon trial, it wil be foud, that 
a ſhort metaphor or allegory may be proper, where a 
ſimile, drawn out to a greater length and in its nature 
more ſolemn, would ſcarce be reliſhed. 

And, in the firſt place, a metaphor, like a ſimile, is 


excluded from common converſation, and from the de- 


ſcription of ordinary incidents. 

ac, in expreſſing any ſevere paſſion that totally 
occupies the mind, metaphor is unnatural. 

The following example, of deep deſpair, beſide the 
highly figurative ſtyle, hath more the air of raving 
than of ſenſe : 


Caliſta. Ts it the voice of thunder, or my father? 
Madneſs! Confuſion! let the ſtorm come on, 
Let the tumultuous roar Crive all upon me, 
Daſh my devoted bark; ye ſurges, break it 
*Tis for my ruin that the tempeſt riſes. 
When J am loſt, ſunk to the bottom low, 
Peace ſhall return, and all be calm again. i 
| Fair Penitent, act 4. 
- The following metaphor is ſweet and lively; but 
>, 


— 
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ing itſelf without reſtraint: 


Chamont. You took her up a little tender flower, 
Juſt ſprouted on a bank, which the next froſt | 
Had nipp'd ; and with a careful loving hand, 
Tranſplanted her into your own fair garden, 

Where the ſun always ſhines : there long ſhe flouriſſi'd, 
Grew ſweet to ſenſe, and lovely to the eye; 
Till at the laſt a eruel ſpoiler came, 8 
Cropt this fair roſe, and rifled all its ſweetneſs, 
Than caſt it like a Joathſome weed away. 

; | 5 © Orphan, ad 4. 

The following ſpeech, full of imagery, is not natural 

in grief and dejection of mind, | | 


gy 117 O my ſon! from the blind dotage 
Of a father's fondneſs theſe ills aroſe. 
For thee I've been ambitious, baſe and bloody: 
For thee I've plung'd into this ſea of ſin; 
Stemming the tide with only one weak hand, 
While t'other bore the crown, (to wreathe thy brow), 
Whoſe weight has ſunk me ere I reach'd the ſhore. 
| . Mourning Bride, ad 5. ſe 6. 

There is an enchanting picture of deep diſtreſs in 
Macbeth, where Macduff is repreſented lamenting his 
wife and children, inhumanly murdered by the tyrant. 
Stung to the heart with the news, he queſtions the 
meſſenger over and over: not that he doubted the fact, 
but that his heart revolted againſt ſo cruel a misfor- 
tune, After ſtruggling ſome time with his grief, he 
turns from his wife and children to their ſava 
butcher ; and then gives vent to his reſentment, but (till 
with manlineſs and dignity : 


O, I could play the woman with mine eyes, | 
And braggart with my tongue. But, gentle Heav'n ! 
Cut ſhort all intermiſſion; — to front 

Bring thou this fiend of Scotland and myſelf; 
Within my ſword's length fet bim. If he 'ſcape, 
Then Heav'n forgive him too. 


Metaphorical expreſſion, indeed, may ſometimes be 
uſed with grace where a regular fimile would be in- 
tolerable : Fat there are ſnuations ſo ſevere and diſpi- 
riting, ns not to admit even the ſlighteſt metaphar. 
It requires great delicacy of taſte to determine with 
firmneſs, whether the preſent caſe be of that nature: 
perhaps it is; yet who could wiſh a ſingle word of 
this admirable ſcene altered? 

But metaphorical lapguage is proper when a man 
ſtruggles to bear with dignity or decency a misfor- 
tune however great; the ſtruggle agitates and animates 
the mind: : 


Molſey. Farewell, a long farewell, to all my greatne(s! 
This is the ſtate of man; to-day he puts forth 
The tender leaves of hope; to-morrow bloſſoms, 
And bears his bluſhing honours thick upon him; 
The third day comes a froſt, a killing froſt, 
And when he thinks, good eaſy man, full ſurely 
His greatneſs is a ripening, nips his root, 
And then he falls as J do. | | 

4 Henry VIII. ad 3. ſe. 6: 

 METAPHRAST, a tranſlator, or perſon who 


renders an author into another form or another lan- 


uage, word for word. 
* 15 METAPHYSICS». 
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1 (1) 


METAPHYSICS. 


ETAPHYSICS is that part of philoſophy 

M which conſiders the nature and properties of 
inking beings. 

0 . treating on phyſics, begins his next 
book, (in which he pretends to elevate the mind above 
corporeal objects, to fix it on the contemplation of 
God, of angels, and of things ſpiritual, and to enable 
it to judge of the principles of ſciences by abſtraction,) 
with the Greek words #t7« re pvora, poſt phyſicam, i. e. 
after phyſics. Nis diſciples, and ſucceeding philoſo- 
phers, have formed, of theſe two, one word, MeTA- 
rays1Cs, by which they mean that ſcience of which 
we have juſt now given the definition. 

Metaphyſics is divided, according to the objects 
that it conſiders, into fix principal parts, which are 
called, 1. Ontology. 2. Coſmology. 3. Anthropology. 
4. Pſychology. F. Pneumatolegy : and, 6. Theodicy, or 
| wt theology. 

1. The doctrine that is named ontology, is that part 
of metaphyſics which inveſtigates, and explains, the 
nature and general eſſence of all beings, as well as the 


— _ qualities and attributes that eſſentially appertain to 


them, and which we ought to aſſign them by abſtrac- 
tion, as conſidering them 2 priori. Hence it appears, 
that this doctrine ſhould proceed in its operations from 
the moſt ſimple ideas ; ſuch as do not admit of any 
other qualities of which they may be compounded, 
Theſe ſimple ideas are, for example, thoſe of being, 
of eſſence, of ſubſtance, of mode, of exiſtence as well 
with regard to time as place, of a neceſſary cauſe, of 
unity, the idea of negation, the difference between a 
being that is ſimple or compound, neceſſary or acci- 
dental, finite or infinite; the idea of eſſential and ab- 
{tra properties, as of the greatneſs, perfection, and 
goodneſs of beings ; and ſo of the reſt. The buſineſs 
therefore of ontology, is to make us acquainted with 
every kind of being in its eſſence and abſtra qualities, 
and ſuch as are dillind from all other beings. This 
knowledge being once eftabliſhed on fimple principles, 
juſt conſequences may from thence be drawn, and thoſe 
things proved after which metaphyſics inquires, and 
which is its buſineſs to prove. | 
It is eaſy to conceive, that even a clear knowledge 
of beings, and their eſſential properties, would be ſtill 
defective and uſeleſs to man, if he did not know how 
to determine and fix his ideas by proper denomina- 
tions, and conſequently to communicate his percep- 
tions to thoſe whom he would inſtru, or againſt 
whom he is obliged to diſpute, as they would not 
heve the ſame perceptions that he has. It is, by the 
way, perhaps, one of the greateſt advantages that we 
have over other animale, to be able ſo to determine 
our ideas by ſigns or denominations, either of wri- 
ting or ſpeech, as to refer each particular perception 
to its general idea, and each general perception to its 
particular idea. To render therefore our ideas intel- 
ligible to others, we muſt have determinate words or 
denominations for each being, and the qualities of 
each being; and ontology teaches us thoſe terms 
which are fo neceſſary to fix our ideas, and to give 
dem the requilite perſpicuity and preciſion, that we 
2 


may not diſpute about words when we endeavour te 
extend the ſphere of our knowledge, or when we de- 
bate concerning the eſſence of an object, or endeavour 
to make it more evident. It is for this reaſon that on- 
tology was formerly regarded as a barren ſcience, that 
conſiſted of technical terms only; as a mere terminology: 


whereas the beſt modern philoſophers make it a more 


ſubſtantial ſcience, by annexing determinate ideas to 
thoſe words, and the examination of thoſe objects them- 
ſelves that theſe terms imply. But the misfortune is, to 
2 the truth, that in this ontologic determination 
there is ſtill much uncertainty and ſophiſtry. For, in 
the firſt place, we yet know of no metaphyſics where 
all the definitions are juſt ; and in the ſecond place, the 
words that are employed in theſe definitions have al- 


ways ſomething equivocal in their meaning, and have 


conſequently themſelves need of definitions; and in 
this manner we may recede to infinity, unleſs we re- 
cur to the firſt impreſſions that the ſimple words have 
made in our minds, and the primitive ideas which 
they there excite. The words man, love, coach, &c. 
lay more, and make a ftronger impreſſion, than all 
the definitions we can give of them; by ontologic 
explications th:y are almoſt always covered with a 
dark cloud. q 

2. Metaphyſics, after having, in as ſolid a manner 
as poſſible, explained and eſtabliſhed the principles 
above-mentioned, continues its inquiries to the ſecond 
part, that is called Co/rmlogy, and examines into the 
eſſence of the world, and all that it contains; its eter- 
nal laws; of the nature of matter; of motion; of the 
nature of tangible bodies, of their attributes and eſ- 
ſential qualities, and of all that can be known by ab- 
ſtraction, and ſometimes alſo by adding the lights 
that man acquires concerning them by the experience 
of his ſenſes. It is alſo in coſmology that we examine 
the Leibnitzian ſyſtem ; that is, whether God in 
creating the world muft neceſſarily have created the 
beſt world; and if this world be ſo in effect. And in 
this manner they purſue the argument from conſequence 
to conſequence to its laſt reſort. All philoſophers, how- 
ever, do not go equally deep. Each mind has its doſe of 

enetration. Due care ſhould be likewiſe taken, that 
ubtilty, in this chain of reaſoning, carried beyond 
the general bounds of the human mind, do not preju- 
dice either the perſpicuity or the truth of ideas: ſee- 
ing that error here too nearly approaches the truth; 
and that every idea, which cannot be rendered intelli- 
gible, is in effect equal to a falſe idea. 

3. Anthrophology, or the knowledge of man, forms 
the third branch of metaphyſics. It is ſubdivided into 
two parts. The firſt, which conſiſts in the knowledge 
of the exterior parts of the human frame, does not be- 
long to this ſcience ; anatomy and phyſiology teach 
that. The buſineſs here is only a metaphyſical ex- 
amination of man, his exiſtence, his eſſence, his eſ- 
ſential qualities and 'neceſſary attributes, all conſi- 
dered d priori and this examen leads at the ſame 
time to 

4. Py/zchology, which conſiſts in the knowledge of 
the foul in general, and of the ſoul of man in particu- 
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General lar; concerning which the moſt profound, the moſt 


View, 


ſubtle and abſtract reſearches have been made, that 


efforts, it is yet extremely difficult to aſſert any thing 
that is rational, and till leſs any thing that is poſitive 
and well ſupported. 

5. The fifth part of metaphyſics is called pneuma- 
tology. It is not a very long time ſince this term has 
been invented, and that metaphyficians have made of 
it a diſtinct doctrine. By this they mean the know- 
ledge of all ſpirits, angels, &c. It is eaſy to conceive 


that infinite art is neceſſary to give an account of what 


we do not abſolutely know any thing, and of which, 


by the nature of the ſubject itſelf, we never can know 


any thing. But the metaphyſician preſently offers to 
ſhow us, „what is the idea of a ſpirit ; the effective 
exiſtence of a ſpirit ; what are its general qualities and 
properties ; that there are rational ſpirits, and that 
theſe rational ſpirits have qualities that are founded in 
the moral qualitieYof God:“ for this is, in ſo many 
words, what is taught us by pneumatology. | 
6. Metaphy/ical Theology, which M. Leibnitz and 
ſome others call Theodicy, is the fixth and laſt doctrine 
of metaphyſics. It teaches us the knowledge of the 
exiſtence of God; to make the moſt rational ſuppoſi- 
tions concerning his divine eſſence, and to form a juſt 
idea of his qualities and perfeQions, and to demon- 
ſt rate them by abſtract reaſoning d priori. Theodicy 
differs from natural theology, in as much as this laſt 
borrows, in fact, from theedicy proofs and demon- 
ſtrations to confirm the exiſtence of a Supreme Being; 
but after having ſolidly eſtabliſhed that great truth, 
by extending its conſequences, natural — teaches 
us what are the relations and connexions that ſubſiſt 
between that Supreme Being and man, and what are 
the moral duties that reſult from that connexion. As 
pneumatology is a ſcience 3 inſidious and chime- 
rical, ſo is metaphyſical theology ſuſceptible of ſound 
argument and demonſtration ; to the great comfort of 
mankind, the whole of whoſe happineſs is founded on 
the certainty of this ſcience. If the effects and opera- 
tions of ſpirits in the univerſe were as evident as the 
effects and operations of the Deity, and their neceſ- 
ſary exiſtence as capable of being proved d priori, 
pneumatology would be a doctrine of equal certainty 
with theodicy : but as neither one nor the other can 
be proved with regard to ſpirits in general, whilſt 
God manifeſts himſelf in every part of nature, we have 
only to deſcend {rom the molt ſimple and abſtract ideas, 
to thoſe that are the moſt compound; and from thence 


to reaſcend, by a chain of reaſonings, from the crea- 


ture up to the Author of the creature and of all na- 
ture: we ſhall find, that the reſult of all theſe opera- 
tions of the mind will conſtantly be, The neceſſity of 
the exiſtence of a God; and we may at all times de- 


termine, tho' very imperfectly, from the weakneſs of 


our diſcernment, what that Supreme Being mult be, 


After giving this general view of the ſubject 


SECT. I. Of Ideas in general, and their Original, 


7. By the term idea, as defined by Mr Locke, is 
meant whatever is the object of the underſtanding when 
a man thinks, or whatever it is which the mind can be 
employed about in thinking. 

8. In order to trace the manner by which we ae. 
quire theſe ideas, let us ſuppoſe the mind to be, ag 
we ſay, white paper, void of all characters, without 
any ideas : how comes it to be furniſhed ? whence hag 
it all the materials of reaſon and knowledge? From ex. 
perience and obſervation. This, when employed about 
external ſenſible objects, we may call ſenſation : by 
this we have the ideas of bitter, faveet, yelloau, hard, 
&c. which are commonly called /er/ible qnalities, be- 
cauſe conveyed into the mind by the ſenſes. The 
ſame experience, when employed about the internal 
operations of the mind, perceived and refle&ed on 
by us, we may call reflefion : hence we have the 
ideas of perception, thinking, doubting, willing, reaſon- 
ing, &Cc. 

9. Theſe two, viz. external material things as the 
objects of ſenſation, and the operations 57 our own 
minds as the objects of reflection, are the only original, 
from whence all our ideas take their beginnings : the 
underſtanding ſeems not to have the leaſt glimmerin 
of ideas which it doth not receive from one of thels 
two ſources, Theſe, when we have taken a full ſur- 
vey of them, and their ſeveral zodes and compoſitions, 
we ſhall find to contain our whole ſtock of ideas: and 
that we have nothing in our minds which did'not come 
in one of theſe two ways. 

10. It is evident, that children come by degrees to 
be furniſhed with ideas from the objects they are con- 


verſant with: they are ſo ſurrounded with bodies that 


perpetually and diverſely affe& them, that ſome ideas 
will (whether they will or no) be imprinted on their 
minds. Light and colours, ſounds and tangible qualities, 
do continually ſolicit their proper ſenſes, and force 
an entrance into the mind. It is late, commonly, be- 
fore children come to have ideas of the operations of 
their minds; and ſome men have not any very clear 
or perfe& ideas of the greateſt. part of them all their 
lives: becauſe, tho? they paſs there continually, yet, 
like floating viſions, they make not deep impreſſions 
enough to Feave in the mind clear and laſting ideas, till 
the underſtanding turns inward upon itſelf, and reflects 
on its own operation, and makes them the objects of 
its own contemplation, £ 

11. When a man firſt perceives, then he may be 
ſaid to have ideas ; having ideas, and perception, ſig- 
nifying the ſame thing. | 


SECT. II. Of Simple Ideas. 


Or ideas, ſome are fmple, others complex. A 


by poſitively determining what he cannot be. Every fimple idea is one uniform appearance or conception in 


thing that can concur to furniſh new proofs' on this 
ſubject, or to elucidate and eſtabliſh thoſe which are 
already known, is therefore of ineſtimable value to 
mankind : and though this were the only obje& of 
metaphyſics, it would highly merit the attention of 
thoſe of the moſt refined and moſt exalted genius. 


mY 


the mind, which is not diſtinguiſhable into different 
ideas. Such are the ideas of ſenſible qualities, which 
though they are in the things themſelves ſo united and 
blended, that there is no ſeparation, no diſtance be- 
tween them, yet the ideas they produce in the mind 


enter by the ſenſes ſimple and unmixed. Thus, > 


Sect. ]. I 


ſhall proceed to give the ſubltance of what Mr pid, 


the human reaſon is capable of producing ; and con- has delivered upon it. 
| cerning the ſubſtance of which, in ſpite of all theſe 
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gect. III. 


ha in the fa 
. cr yet the //mple ideas thus united in the ſame ſub- 


ders ject are ag perfectly diſtindt as thoſe that come in by 


nd feels //?neſ+ and warmth in the ſame piece of 


different ſenſes. 


12. Theſe imple ideas are ſuggeſted no other way 
than from the two ways above-mentioned, viz, ſenſa- 
tion and reflection. ; 

13. The mind being once ftored with the /imple 
idea, has the power to repeat, compare, and unite 
them to an infinite variety; and ſo can make, at plea- 
ſure, new complex ideas. But the moſt enlarged un- 
derſtanding cannot frame one new //mple idea: nor by 
any force deftroy them that are there. 

14. Ideas, with reference to the different ways 
wherein they approach the mind, are of four ſorts. 

Firſt, There are ſome which come into our minds 
by one ſenſe only. 

107% There are others conveyed into the mind 
by more ſenſes than one. 

Thirdly, Others that are had from refſection only. 

Fourthly, There are ſome ſuggeſted to the mind by 
all the ways of ſenſation and reflection. : 


SECT. III. Of Ideas of one Senſe. 


15. Some ideas enter into the mind only by one 


ſenſe peculiarly adapted to receive them. Thus colours, 
ſounds, ſmells, &c. come m only by the eyes, ears, 
and noſe, And if theſe organs are any of them ſo diſ- 
ordered as not to perform their functions, they have no 
other way to bring themſelves in view, and be percei- 
ved by the underſtanding. 

16, We ſhall here mention one, which we receive 
by our touch, becauſe it is one of the chief ingredients 
in many of our complex ideas; and that is, the idea 
of /olidity: it ariſes from the reſiſtance one body 
makes to the entrance of another body into the place 
it poſſeſſes, till it has left it, There is no idea which we 
more conſtantly receive from ſenſation than this. In 
whatever pofture we are, we feel ſomewhat that ſup- 
ports us, and hinders us from finking downwards: and 
the bodies we daily handle, make us perrceive, that 
while they remain between them, they do, by an un- 
ſurmountable force, hinder the approach of the parts of 
our hands that preſs them. This ſeems to be the moſt 
effential property of body, and that whereby we con- 
ceive it to fill ſpace: the idea of which is, that where we 
imagine any ſpace taken up by a ſolid ſubſtance,' we 
conceive it ſo to poſſeſs it, that it excludes all other 
ſolid ſubſtances. This reſiſtance is ſo great, that 
no force can ſurmount it. All the bodies in the 
world preſſing a drop of water on all. fides, will ne- 
ver be able to overcome the reſiſtance it makes to their 
approaching one another, till it be removed out of 
their way. 

17. The idea of ſo/idity is diſtinguiſhed from that 
of pure ſpace, in as much as this 1a?ter is neither ca- 
pable of reſiſtanee nor motion: it is diſtinguiſhed from 
hardneſs, in as much as hardneſs is a firm coheſion of 
the ſolid parts of matter making up maſſes. of a ſen- 
ible bulk, ſo that the whole doth not eaſily change 
"ts figure. Indeed, hard and ſoft, as commonly ap- 
prehended by us, are but relative to the conſtitutions 
of our bodies: that being called hard which will put 
us to pain ſooner than change its figure by the preſ- 


{ure of any part of our bodies; and that %%, which 
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changes the ſituation of its parts upon an eaſy and un- Se 
| Reflection. 


painful touch. 
18. This difficulty of changing ſituation among the 


4 


and 


parts, gives no more ſolidity to the hardeſt body than- 


to the ſofteſt; nor is an adamant one jot more ſolid than 
water. He that ſhall fill a yielding foft body well with 
air or water, will quickly find its reſiſtance, By this 
we may diſtinguiſh the idea of the extenſion of body, 
from the idea of the extenſion of ſpace: That of 
body, is the coheſion or continuity of folid, ſeparable, 
and moveable parts; that of ſpace, the continuity of 
unſolid, inſeparable, and immoveable parts. Upon the 
ſolidity of bodies depend their mutual impulſe, reſiſt- 
ance, and protruſion. 


SetCr. IV. Of Simple Ideas of different Senſes. 


19. SOME ideas we get into the mind by more than 
one ſenſe ; as ſpace, extenſion, figure, reſt, and motion. 
Theſe are perceivable by the eyes and touch. 


SECT. V. Of Simple Ideas of Reflection. 


20. SOME ideas are had from reflection only. Such 
are the ideas we have of the operations of our minds: of 
which the two principal are, perception, or thinking ; 
and volition, or willing. The powers of producing 
theſe operations are called faculties; which are, the 
underſtanding, and will, The ſeveral modes of think- 
ing, &c. belong to this head. 


SECT. VI. Of Simple Ideas of Senſation and 
| Reflection. 
21. Tuxkx are ſome ſimple ideas conveyed into the 
mind by all the ways of /en/ation and reflection; ſuch 


are pleaſure, pain, power, exiſtence, unity, ſucceſſion. 
Pleaſure or delight, pain or uneaſineſs, accompany al- 


moſt every impreſſion on our ſenſes, and every action 


or thought of the u. 

22, 'The Author of our beings having given a power 
to our minds, in ſeveral inftances, to chooſe amongſt its 
ideas which it will think on; to excite us to theke ac- 


tions of thinking and motion, he has joined to ſeveral 


thoughts and ſepfations a perception of delight; with- 
out this we ſhould have no reaſon to prefer one thought 
or action to another. 


23. Pain has the ſame efficacy to ſet us on work that 


pleaſure has; fince we are as ready to avoid that, as 
to purſue this. This is worth our conſideration, that 
pain is often produced by the ſame olyetts and ideas that 
produce pleaſure in us. This their near conjunction 
gives us new occaſion of admiring the wiſdom and 
goodneſs of our Maker ; who, deſigning the preſerva- 
tion of our being, has annexed pain to the application 
of many things to our bodies, to warn us of the harm 
they will do us, and as advices to withdraw us from 
them. But he not deſigning our preſervation barely, 
but the preſervation of every part and organ in its 
perfection, hath in many caſes annexed pain to thoſe 
very ideas which delight us. Thus heat, that is very 
agreeable to us in one degree, by a little greater in- 
creaſe of it proves no ordinary torment: Which 
is wiſely ordered by nature, that when any object does 
by the vehemence of its operation diſorder the inſtru- 
ments of ſenſation, whoſe ſtructures cannot but be 
very delicate, we might by the pain be warned to 
withdraw before the organ be quite put out of order. 
That this is the end of pain, appears from this conſi- 
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deration; that though great light is inſufferable to 
the eyes, yet the higheſt degree of darkneſs does not 
at all diſeaſe them, becauſe that cauſes no diſorderly 
motion in that curious organ the eye. But exceſs of 
cold, as well as heat, pains us; becauſe it is equally 
deſtructive to the temper which is neceſſary to the 
preſervation of life. ; 
24. Exiſtence and unity are two other ideas ſug- 
eſted by every object without, and every idea within. 
hen ideas are in our minds, we conſider them as 


being actually there, as well as we conſider things to 


have exiſtence: 


be actually without us; which is, that they ex, or 
And whatever we conſider as one 
thing, whether a real being, or idea, ſuggeſts the idea 
of unity. 

25. Power is another idea derived from theſe 
ſources: For finding in ourſelves that we can hint, 
and ove ſeveral parts of our bodies at pleaſure, and 
obſerving the eech that natural bodies produce in 
one another; by both theſe ways we get the idea of 


er. 
26. Succeſſion is another idea ſuggeſted by our 


ſenſes, and by reflection on what paſſes in our minds: 


For if we look into ourſelves, we ſhall find our ideas 
always, whilſt we are awake, or have any thought, 
paſſing ia train, one going and another coming, with- 


out intermiſſion. 


Ster. VII. Some farther Conſiderations con- 
| cerning Simple Ideas. 


27. WHATSOEVER is able, by affeQing our ſenſes, 
to cauſe any perception in the mind, doth hereby pro- 
duce in the underſtanding a fmple iden; which, what- 
ſoever be the cauſe of it, is looked upon as a real pgſñ- 
tive idea in the underſtanding. Thus the ideas of heat 
and cold, light and darkneſs, motion and reſt, &c. are 
equally- poſitive in the mind, though ſome of their 


cauſes may be mere privations. 


28. That a privative cauſe may produce a poſitive 
idea, appears from ſhadows; which, though nothing 
but the abſence of light, are diſcernible, and cauſe 
clear and poſitive ideas. We have indeed ſome nega- 
ive names which ſtand not directly for poſitive ideas, 
but of their abſence; ſuch as i, filence, which denote 
politive ideas, viz. tafte and ſound, with a ſignification 
of their abſence. 


29, It will be uſeful to diſtinguiſh zdeas as they are 


perceptions in our minds, from what they are in the bo- 


dies that 2 ſuch perceptions in us; for we are not 
to think the former exact images and reſemblances of 
ſomething inherent in the ſubject, moſt of thoſe of 


ſenſation being, in the mind, no more the likeneſs of 


ſomething exiſting without us, than. the names that 
ſtand for them are the likeneſs of our ideas, which yet, 
upon hearing, they excite in us. x 

30. Whatſoever the mind perceives in itſelf, or 48 
the immediate object of perception, thought, or un- 


derſtanding, is an idea: And the power to produce 


any idea in our mind, is the quality of the ſubjed? 


wherein that power exiſts, Thus a ſnow-ba/ll! having 
the power to produce in us the ideas of white, cold, 
and round; thoſe Mert, as they are in the ſnow-ball, 
are called qualities; and as they are ſenſations or per- 
ceptions in our underſtandings, they are called ideas. 
Theſe qualities are of two forts : , 


METAPHYSICS. 


Sec, 


31. Firſt, Original, or primary; ſuch are %. | 
extenſion, motion, or reſt number, and figure, 1 


are inſeparable from body, and ſuch as it conſtantly 
keeps in all its changes and alterations. | 

- 32. Secondly, Secondary qualities ; ſuch as colour; 
ſmells, taſtes, ſounds, &c. which, whatever reality we 
by miſtake may attribute to them, are in truth nothin 
in the objects themſelves, but powers to produce vari. 
ous ſenſations in us; and depend on the qualities be. 
forementioned. 

33- The ideas of primary qualities of bodies, are 
reſemblances of them; and their patterns really exif 
in bodies themſelves: But the ideas produced in us 
by ſecondary qualities have no reſemblance of them 
at all; and what is faveet, blue, or warm, in the idea, 
is but the certain bulk, figure, and motion of the ſen. 
fible parts in the bodies themſelves, which we call ſo, 

34. Thus we ſee, that fire at one diſtance produces 
in us the ſenſation of warmth, which at a nearer ap- 
er cauſes the ſenſation of pain. Now what rea- 
on have we to ſay, that the idea of warmth is actually 
in the fire, but that of pain not in the fire, which 
the ſame fire produces in us the ſame way? The 
bulk, number, — and motion of the parts of fire, 
are really in it, whether we perceive them or not; and 
therefore may be called real qualities, becauſe they 
really exiſt in that body: But /ight and heat are no 
no more really in it, than ſickneſs or pain: Take 
away the fenſation of them ; let not the eyes ſee light 
or colours, nor the ear hear ſounds; let the te 
not taſte, or the noſe ſmell]; and all colours, taſtes, 
odours, and ſounds, as they are ſuch: particular ideas, 
vaniſh and ceaſe, and are reduced to their cauſes, that 
is, bulk, motion, figure, &c. of parts. 

35. Theſe ſecondary qualities are of two ſorts. 
Firſt, Immediately perceivable which by immediately 
operating on our bodies, produce ſeveral diſſerent 
ideas in us. Secondly, Mediately perceivable ; which, 
by operating on other bodies, change their primary 
qualities, ſo as to render them capable of producing 
ideas in usdifferent from what they did before. Thee 
laſt are powers in bodies, which proceed from the 
particular conſtitution of thoſe primary and original 
qualities, to make ſuch a change in the bulk, figure, 
texture, &c. of another body, as to make it operate 
on our ſenſes different from what it did before Fl in 
fire, to make lead fluid. Theſe two laſt being no- 
thing but powers relating to other bodies, and re- 
ſulting from the different modifications of the original 
qualities, are yet otherwiſe thought of; the former 
being eſteemed real gualitics, but the latter barely 


powe Fi. 
Sect. VIII. Of Perception. 


36. PERCEPTION is the firſt idea we receive from 
reſſection. It is by ſome talled 7hinking in general: 
Though zhinking, in the propriety of the Engh/þ 
tongue, ſigniſies that ſort of operation of the mind 
about its ideas, wherein the mind is active; where it 
conſiders any thing with ſome degree of voluntary 
attention: . For in bare perception the mind is, for the 
moſt part, only paſſive; and what it perceives, it cat 
not avoid perceiving. What this is, we cannot other- 
wiſe know, than by reflecting on what paſſes in our 
minds when we ſee, feel, hear, &c, 

37. Im. 
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Impreffions made on the outward parts, if they SECT. X. Of Diſcerning, and «ther Operations of Complex 
| | | | the Mind. . n 
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44. Avor urs faculty of the mind, is that of 8 
diſcerning between its ideas. On this depends the evi- | 
dence and certainty of ſeveral general propoſitions. 
In being able nicely.to diſtinguith one thing from a- 
nother, where there is the leaſt difference, conſiſts, in 
a great meaſure, that exadneſs of judgment and clear- 
neſs of reaſon which is to be obſerved in one man above 
another. 1 « ; 

45. To the well diſtinguiſhing our ideas, it chiefly 
contributes that they be clear and determinate; and 
when they are ſo, it will not breed any confuſion or 
miſtake about them, though the ſenſes ſhould convey 
them from the ſame object differently on different 
occaſions, | 

46. The comparing of our ideas one with another 
in reſpect of extent, degree, time, place, or any other 
circumſtances, is another operation of the mind about 
its ideas, which is the ground of relations. Brutes 
ſeem not to have this Aly in any great degree. 
They have probably ſeveral ideas diſtinct enough; 
but cannot compare them farther than ſome ſenſible 
circumſtances annexed to the objects themſelves. 

47. Compoſition is another operation of the mind, 

n whereby it combines ſeveral of its ſimple ideas into 
duller the impreſſions that are made by them are, the complex ones : Under which operation we may reckon 
more remote he is from that knowledge which is to be that of enlarging ; wherein we put ſeveral ideas toge- x 
found m other men. | ther of the ſame kind, as ſeveral units to make a 
IX. ads dozen. PO 

eee + NO 48. Alſtraction is another operation of the mind, 
whereby the mind forms general ideas from ſuch as it 
received from particular objects; which it does by 
conſidering them, as they are in the mind ſuch ap- 
pearances ſeparate from the circumſtances of real 
exiſtence, as time, place, &c, Theſe become general 
2 repreſentatives of all the ſame kind, and their names 

called contemplation. 1 : applicable to whatever exiſts comformable to ſuch 
- 24. Secondly, By reviving thoſe ideas in our minds Mh.4& ideas. Thus the colour received from chalk, 

which have diſappeared, and have been, ae 6 "WET; ſnow, and milk, is made a repreſentative of all of that 

laid out of fight: And this is memory; which is, as kind; and has a name given it r 

it were, the ſtore · houſe of our ideas; for the narrow ſignifies the ſame quality, wherever io be found or 


mind of man not being capable of having many ideas imagined. And thus univerfals, both ideas and terms, 
onder view at once, it was neceſſary to have a repoſi- 


tory to Jay up thoſe ideas, which at another time it WE 
* 
may have uſe of. But our ideas being nothing but SECT. XI. Of Complex Ideas. 


actual perceptions in the mind, which ceaſe to be 49. In the reception of ſimple ideas the mind is 
any thing when there is no perception of them, this only paſſive, having no power to frame any one to itſelf, 
loying up of our ideas in the repoſitory of the memory nor having any idea which does not wholly conſiſt of 
lignifies no more but this, that the mind has a power, them. But about theſe ſimple ideas it exerts ſeveral 
in many caſes, to revive perceptions it has once had, acts of its own, whereby out of them, as the materials 
with this additional perception annexed to them, that and foundations of the reſt, the others are framed. 
it has had them before. And it is by the aſſiſtance of The acts of the mind, wherein it exerts its power over 
this faculty, that we are ſaid to have all thoſe ideas its fimple ideas, are chiefly theſe three. Firſt, It 
in our underſtandings which we can bring in fight, combines ſeveral fimple ideas into one compound one; 
and make the objects of our thoughts, without the and thus all complex ideas are made. Secondly, It 
help of thoſe ſenſible qualities which firſt imprinted brings two ideas, whether /mple or complex, together, 
them there, and ſets them by one another, ſo as to take a view of 
43. Thoſe ideas that are often refreſhed by a fre- them at once, without uniting them into one; by 
quent return of the objects or actions that produce which way it gets all its ideas of relations. Thirdly, 
them, fix themſelves beſt in the memory, and remain It ſeparates them from all other ideas that accompany 
longeſt there: Such are the original qualities of bodies. them in their real exiſtence: And thus all its general 
Viz. Solidity, extenſion, figure, motion, &c. Theſe ideas are made. As ſimple ideas are obſerved to exiſt 
and the like are ſeldom quite lolt while the mind re- in feveral combinations united together, ſo the mind 
tains any ideas at all. | | may conſider them as united, not only as they 5 
Wy | really 


— on taken notice of within, cauſe no perception; as 


we ſee in thoſe whoſe minds are intently buſied in the 
contemplation of certain objects. 

38. We may obſerve, that the ideas we receive 
from ſenſation, are often in grown people altered-by 
the judgment, without our taking notice of it. Thus 
a globe of any uniform colour, as of gold or jet, be- 
ing ſet before our eyes, the idea thereby imprinted is 
of a flat circle variouſly ſhadowed : But being ac- 
cuſtomed to perceive what kind of appearance convex | 
bodies are wont to make in us, the judgment alters 
the appearance into their cauſes; and, from that va- 
riety of ſhadow or colour, frames to itſelf the percep- 
tion of a convex figure of one uniform colour. This 
in many caſes, by a ſetled habit, is performed ſo rea- 
dily, that we take that for the perception of our ſen- 
ſation, which is but an idea formed by the judgment ; 
ſo that one ſerves only to excite the other, and is 
ſcarce taken notice of itſelſ: As a man who reads or 
hears with attention, takes little notice of the charac- 
ters or ſounds, but of the ideas that are excited in him 
by them. EI - 

39. Perception is alſo the firſt ſtep and degree to- 
wards knowledge, and the inlet of all the materials 
of it; ſo that the fewer ſenſes any man has, and the 


40. Tus next faculty of the mind whereby it makes 
a further progreſs towards knowledge, is called reten- 
tion; (which is the keeping of thoſe ideas it has re- 
ceived. Which is done two ways: 

41. Firſt, By keeping the idea which is brought in- 
to the mind for ſome time aQually in view ; which is 


- 


. 
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Of Space. 
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capacity. 
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really united in external objects, but as itſelf has 
joined them. Ideas thus made up of ſeveral ones put 
together, are called complex; as man, army, beauty, 
gratitude, &c. By this faculty of repeating and 
joining together its ideas, the mind has great power 
in varying and multiplying the objects of its thoughts. 
But. it is ſtill confined to thoſe fimple ideas which it 
received from the two ſources of ſenſation and reflection. 


It can have no other ideas of ſenſible qualities than 


what come from without by the ſenſes, nor any other 


ideas of the operations of a thinking ſubſtance than 


what it finds in itſelf; but having once got theſe 
ſimple ideas, it can by its own power put them toge- 
ther, and make new complex ones, which it never re- 
ceived ſo united. * k | 

50. Complex ideas, however compounded and de- 


compounded, though their number be infinite, and 


their variety endleſs, may all be reduced under theſe 
three heads: iſt, Modes; 2dly, Subſtances; 3dly, 
Relations. | 

51. Firſt, Modes are ſuch complex ideas as contain 
not the ſuppoſition of ſubſiſting by themſelves ; but 
are conſidered as dependences on, and affections of, 
ſubſtances ; as !riangle, gratitude, murder, &c. Theſe 
modes are of two forts: Firſt, Simple; which are 
combinations of the ſame ſimple idea; as a dozen, 


ſcore, &c. which are but the ideas of ſo many diſtinct 


units put together. Secondly, Mixed; which are 
compounded of ſimple ideas of ſeveral kinds; as beauty, 


which conſiſts in a certain compoſition of colour and 


figure, cauſing delight in the beholder ; zheft, which 
is the concealed change of the poſſeſſion of any _ 
without the conſent of the proprietor. Theſe viſibly 
contain a combination of ideas of ſeveral kinds. 

52. Secondly, Subſtances, The ideas of ſubſtances 
are only ſuch combinations of ſimple ideas, as are 
taken to repreſent diſtin particular things ſubſiſting 
by themſelves, in which the confuſed idea of ſubſtance 
is always the chief. Thus a combination of the ideas 
of a certain figure, with the powers of motion, 
thought, and reaſoning, joined to ſubſtance, make the 
ordinary idea of man. 

53. Theſe again are either of /ngle ſub/tances, as 
man, ſtone; or of collective, or ſeveral put together, 


as army, heap. Ideas of ſeveral ſubſtances thus put 


together, are as much each of them one ſingle idea, 
as that of a man or an unit. 

54. Thirdly, Relations ; which conſiſt in the con- 
ſideration and comparing of one idea with another. 
Of theſe ſeveral kinds we ſhall treat in their order. 


SECT. XII. Of Simple Modes: And, firſt, of the 
femple modes of Space. 


55. CONCERNING ple modes we may obſerve, that 
the modifications of any /imple ideas are as perfect 
different and diſtin ideas in the mind, as thoſe of the 
greateſt diſtance or contrariety : Thus wo is as di- 
flin& from three, as blueneſ5 from heat. 

56. Space is a fimple idea which we get both by 
our fight and touch. When we conſider it barely in 
length between two bodies, it is called diſfance: when 
in length, breadth, and thickneſs, it may be called 
When conſidered between the extremities 
of matter, which fills the capacity of ſpace with 


. ſomething ſolid, tangible, and moveable, it is called 


v „ 


Sect. 
extenſion. And thus extenſion will be an idea be- 
longing to body; ace may be conceived without it. 
57. Each different di/fance is a different modikica. 
tion of ſpace; and each idea of any different ſpace is a 
ſimple nude of this idea. Such are an inch, foot, yarg, 
&c. When theſe ideas are made familiar to mens 
thoughts, they can in their minds repeat them as ofter 
as they will, without joining to them the idea of body, 
and frame to themſelves p. 4 ideas of feet, yards, or 


fathoms, beyond the utmoſt bounds of all bodies; and 


by adding theſe ſtill one to another, enlarge their idea 
of ſpace as much as they pleaſe. From this power of 
repeating any idea of diſtance, without being ever able 


to come to an end, we come by the idea of immen. 


fity. _ 
58. Another modification of pace is taken from the 
relation of the parts of the termination of extenſion or 
circumſcribed ſpace amongſt themſelves ; and this is 
what we call figure. This the touch diſcovers in ſen. 
ſible bodies, whoſe extremities come within our reach; 
and the eye takes both from bodies and colours, whoſe 
boundaries are within its view; where obſerving how 
the extremities terminate either in ſtraight lines, which 
meet at diſcernible angles, or in crooked lines, where. 
in no angles can be perceived; by conſidering theſe as 
they relate to one another in all parts of the extremi- 
ties of any body or ſpace, it has that idea we call j.- 
gure: which affords to the mind infinite variety. 

59. Another mode belonging to this head, is that 
of place. Our idea of place 18 nothing but the relative 
polition of any thing with reference to its diftance from 
ſome fixed and certain points. Whence we ſay, that 
a thing has or has not changed place, when its diſtance 
either is or is not altered with reſpe& to thoſ bodies 
with which we have occaſion to compare it. That this 
is ſo, we may eaſily gather from hence, that we can 
have no idea of the place of the univerſe, though we 
can of all its parts. To ſay that the world is ſome- 
where, means no more than that it does ex. The 
word place is ſometimes taken to ſignify that ſpace 
which any body takes up; and ſo the univerſe may be 
conceived in a place. 


XIII 
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SECT. XIII. Of Duration, and its Simple Modes. + 


60. THEkE is another ſort of diſtance, the idea of 
which we get from the flecting and perpetually E 
parts of ſucceſſion, which we call duration. The ſimple 
modes of it are any different lengths of it whereof we 
have diſtin ideas ; as hours, days, years, &c. time and 
eternity. TE Ents” 

61. The idea of ſucceſſion is got by reflecting on that 
train of ideas which conſtantly follow one another in 
our minds as long as we are awake. The diſtance be- 
tween any parts of this ſucceſſion, is what we call dura- 
tion; and the continuation of the exiſtence of ourſelves, 
or any thing elſe, commenſurate to the ſucceſſion of any 
ideas in our minds, is what we call our own duration, 
or that of another thing co-exiſting with our thinking: 
That this is ſo, appears from hence, that we have no 
perception of ſucceſſion or duration, when that ſuccel- 
ſion of our ideas ceaſes, as in ſleep the moment that 
we ſleep, and awake, how diftant ſoever, ſeems'to be 
joined and connected. And poſſibly it would be fo to 
a waking man, could he fix upon one idea without va- 
riation and the ſucceſſion of others. And we ſee oF 
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" they whoſe thoughts are very intent upon one thing, buſineſs of numbering will be diſturbed; and there will Of 
amber. Jet flip out of their account a good part of that ur- remain only the confuſed idea of multitude ; but the — 
tian, and think that time ſhorter than it is. But if a ideas neceſſary to diſtin numeration will not be at- 
man, during his ſleep, - 1 a ſy = idear tained to. | 

themſelves perceptible in his mind one after an- F 7 

= he hath than foring ſuch dreaming, a _ | snex. AY. of Infinity. 125 
duration, and of the length of it. 66. Tur idea ſignißed by the name infinity, is beſt 

A man having once got this idea of duration, can examined, by conſidering to what infinity is by the 
apply it to things which exiſt while he does not think: mind attributed, and then how it frames it. Finite 
and thus we meaſure the time of our ſleep, as well as and 7nfinite, then, are looked * as the modes of 
that wherein we are awake. a | . quantity; and attributed primarily to things that have 

Duration, as marked by certain periods and mea- parts, and are capable of inereaſe or diminution by the ; 
ſures, is what we moſt properly call time; which we addition or ſubtraction of any the leaſt part, Such are 
meaſure by the diurnal and annual revolutions of the the ideas of ſpace, duration, and number. FR 
ſun, as being conſtant, regular, and univerſally obſer- 67. When we apply this idea to the Supreme Being, 


rable by all mankind, and ſuppoſed equal to one an- 
other. | 
The mind having once got ſuch a meaſure of time, 
as the annual revolution of the ſun, can eafily apply it 
to duration wherein that meaſure itſelf did not exiſt 
and the idea of duration equal to.an annual revolution 
of the ſun, is as eably applicable in our thoughts to du- 
ration where no ſun nor motion was, as the idea of a 
foot or yard to diſtances beyond the confines of the 
world. | 

By the ſame means, and from the ſame original that 
we come to have the idea of time, we have alſo that 
id:a which we call eternity : for having got the ideas 
of certain lengths of duration, we can in our thoughts 
add them to one another as oft as we pleaſe, without 
ever coming to an end. | 


we do it primarily, in reſpe& of his duration and ubi- 
quity; more figuratively, when to his wiſdom, power, 


goodneſi, and other attributes, which are properly in- 


exhauſtible and irfcomprehen/ible : for when we call them 
infinite, we have no other zdea of this infinity, but 


what carries with it ſome reflection on the zumber or 


the extent of the ads or chjecis of God's power and wil- 


dom, which can never be ſuppoſed ſo great, or ſo many, 


that theſe attributes will not always ſurmount and ex- 
ceed, though we multiply them in our thoughts with 
the infinity of endleſs number. 


68. The next thing to be conſidered, is, How we 


come by the idea of infinity. Every one that has any 
idea of any ſtated lengths of ſpace, as a foot, yard, &c. 
finds that he can repeat that idea, and join it to ans- 
ther, to a third, and ſo on withbut ever comiag to an 


And thus it is plain, that from the. two fountains of end of his additions. From this power of enlarging 
all knowledge before mentioned, viz. ſenſation and re- his idea of ſpace, he takes the idea of infinite ſpace, or 
feftion, we get the ideas of duration, and the ſeveral immen/ity. By the ſame power of repeating the idea 
meaſures of it. - x of any length of duration we have in our minds, with 
: all the endleſs addition of aumber, we come by the idea 


* 


SECT. XIV. Of Number. of eternity. 5 — 


62. Tut complex ideas of number are formed by 69. If our idea of infinity be got by repeating with- 
adding ſeveral units together. The /imple modes of it out end our own ideas; why do we not attribute it to 
are each ſeveral combinations, as two, three, &c. Theſe other ideas, as well as thoſe of pace and duration; fince 
are of all others moſt diſtin, the neareſt being as they may be as eaſily and as often repeated in our 
clearly different from each other as the moſt remote: minds as, the other? yet nobody ever thinks of infi- 
two being as diſtin from ane, as two hundred. But nite ſweetneſs or whiteneſr, though he can repeat the 
it is hard to form diſtin ideas of every the leaſt ex- idea of ſweet or white as frequently as thoſe of yard 
ceſs in extenſion. - Hence demonſtrations in numbers are or day. But thoſe ideas that have parts, and are ca- 
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more general in their uſe, and more determinate in 
their application, than thoſe of extenſion. | 

63. Simple modes of numbers being in our minds but 
ſo many combinations of units, which have no variety 
but ore or leſs; names for each diſtin combination 


pable of increaſe by the addition of any parts, afford 
us, by their repetition, an idea of infinity; becauſe with 


the endleſs repetition there is continued an enlarge- 


ment, of which there is no end. But it is not ſo in o- 


ther ideas: for if to the perfect idea I have of white, 


ſeem more neceſſary than in any other ſort of ideas: I add another of equal whiteneſs, it enlarges not my 
For without a name, or mark, to diſtinguiſh that pre- idea at all. Thoſe ideas that conſiſt not of parts, can- 
ciſe collection, it will hardly be kept from being a heap not be augmented to what proportion men pleaſe, or 
of confuſion. Hence ſome Americans have no didtinck be ſtretched beyond what they have received by their 
idea of any number beyond twenty; ſo that when they ſenſes: but {paces duration, and number, being capable 
are diſcourſed with of greater numbers, they ſhew the of increaſe by repetition, leaye in the mind an idea of 
hairs of their head. So that to reckon right, two an endleſs room for more; and ſo thoſe ideas alone 
things are required. lead the mind towards the thought of infinity. 


64. Firſt, That the mind diſtinguiſh carefully two 8 
ideas which are different one from other only by the SECT. XVI. Of the Modes of Thinking. 
addition or ſubtraction of one unit. Jo. Wu the mind turns its view inwards upon it- 


65. Secondly, That it retain in memory the names ſelf, tbinking is the firſt idea that occurs: wherein it 
or marks of the ſeveral combinations, from an unit to obſerves a great variety of modifications; and thereof | 
that number; and that in exact order, as they follow frames to itſelf Jiftin& ideas. Thus the perception [ 
one another. In either of which if it fails, the whole annexed to avy impreſſion on the body made by an 0: | 
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ternal object, is called ſenſation. When an idea re- 
curs without the preſence of the object, it is called re- 
membrance: when ſought after by the mind, and 


brought again in view, it is recollection: when held 


there long under attentive conſideration, it is contem- 
plation. When ideas float in the mind without regard 
or reflect ion, it is called in French reverie ; our lan- 
guage has ſcarce a name for it: When the ideas 
are taken notice of, and as it were regiſtered in 
the memory, it is attention: When the mind fixed 
its view on any one idea, and conſiders it on all fides, 


it is intention and ſtudy. Sleep, without dreaming, is 


reſt from all theſe: And dreaming is the perception 
of ideas in the mind, not ſuggeſted by any external ob- 
jects, or known occaſions; nor under any choice or 
conduct of the underſtanding. . 


SECT. XVII. Of the Modes of Pleaſure and Pain. 


71. PLEASURE and pain are ſimple ideas, which we 
receive both from ſenſation and refletion. There are 
thoughts of the mind, as well as ſenſations, accompa- 
nied with pleaſure or pain. Their cauſes are termed 
good or evil. Pleaſure and pain, and their cauſes good 
and evil, are the hinges vpon which our paſſions turn; 
by reflecting on the various modifications or\tempers 
of mind, and the internal ſenſations which pleaſure and 
pain, good and evil, produce in us, we may thence 


form to ourſelves the ideas of our paſſions. Thus by 


refleAing upon the thought we have of the delight 
which any thing is apt to produce in us, we have an 
jdea we call love: and on the contrary, the thought of 
the pain which any thing preſent or abſent produces 
in us, is what we call hatred. Defire is that uneaſineſs 
which a man finds in himſelf upon the abſence of any 
thing the preſent enjoyment of which carries the idea 
of delight with it. Foy is a delight of the mind ari- 
ſing from the preſent or aſſured approaching poſſeſſion 
of a good. Sorrow is an uneaſineſs of the: mind, up- 
on the thought of a good loſt, or the ſenſe of a preſent 
evil. Hope is a pleaſure in the mind, upon the thought 
of a probable future enjoyment of a thing which is apt 
to delight. Fear is an uneaſineſs of the mind, upon 
the thought of a future evil likely to befal us. Anger 
is a diſcompoſure of the mind, upon the receipt of in- 
jury, with a preſent purpoſe of revenge. Deſpair is 
the thought of unattainableneſs of any good. Envy 
is an ungaſineſs of the mind, cauſed by the conſidera- 
tion of a good we defire, obtained by one we think 
ſhould not have had it before us. . 
72. It is to be conſidered, that, in reference to the 
paſſions, the removal or leſſening of a pain is conſi- 
dered and operates as a pleaſure ; and the loſs or di- 
miniſhing of a pleaſure, as a pain : And farther, that 
the paſſions in moſt perſons operate on the body, and 
cauſe various changes in it ; but theſe being not al- 
ways ſenſible, do not make a neceſſary part of the idea 
of cach paſſion. A | 


SECT, XVIII. Of Power. 


73. THE mind being every day informed by the 
ſenſes of the alteration of thoſe fimple ideas it obſerves 
in _ without, reflecting alſo on what paſſes with- 
in itſelf, and obſerving a conſtant change of its iden-, 
ſometimes by the impreſſions of outward objects upon 
the ſenſes, and ſometimes by the determination of its 
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own choice; and concluding, from what it has ſo con- Of 


ſtantly obſerved to have been, that the like changes 


will for the future be made in the ſame things, by the 
ſame agents, and by the like ways, conſiders in one 
thing the poſſibility of having any of its ſimple idea, 
changed, and in another the poſſibility of making that 
change, and ſo comes by that idea which we call poqwer, 

hus we ſay fire has a power to melt gold, and make 
it fluid; and gold has a power to be melted. | 

74. Power thus conſidered, is twofold, viz, as able 
to make, or able to receive any change : the one may 
be called adive, the other paſſive power. Of paſive 
power all ſenſible things abundantly furniſh us with 
ideas, whoſe ſenſible qualities and beings we find to 
be in a continual flux. Nor have we of a&ive power 
fewer inſtances; ſince whatever change is obſerved, _ 
the mind muſt colle& a power ſomewhere able to make 
that change. But yet, if we will conſider it atten- 
tively, bodies. by our ſenſes do not afford us ſo clear 
and diſtin& an idea of active power as we have from 
reflection on the operation of our minds. For all 
power relating to action, and there being but two 
ſorts of action, viz. thinking and motion, let us conſi- 
der whence we have the cleareſt ideas of the powers 
which produce theſe actions. 

75. Of thinking body affords us no idea at all: it 
is only from reflection that we have that; neither have 
we from body any idea of the beginning of motion. 
A body at reſt, affords us no idea of any aclive power 
to move; and when it is ſet in motion itſelf, that mo- 
tion is rather a paſſion than action in it. The idea of 
the beginning of motion, we have only by reflection 
on what paſſes in ourſelves ;{ where we find by expe- 
rience, that barely by willing it, we can move the 
parts of our bodies which were before at reſt. 

We find in ourſelves a power to begin or forbear, 
continue or end, ſeveral actions of our minds, and mo- 
tions of our bodies, barely by a thought, or prefe- 
rence of the mind. This power which the mind has 
thus to order the conſideration of any idea, or the for- 
__ to conſider it; or to prefer the motion of any 
part of the body to its relt, and vice verſa, in any 
particular inſtance, is that we call the avi// ; the actual 
exerciſe of that power is that which we call volition or 
willing. The forbearance or performance of that ac- 
tion, conſequent to ſuch order or command of the 
mind, is called voluntary; and whatſoever action is 
performed without ſuch a thought of the mind, is call 
ed involuntary. 

77. The power of perception is that we call the 
underſlanding. Perception, which we make the act of 
the underſtanding, is of three ſorts : 1/7, The percep- 
tion of ideas in our minds. 2dly, The perception 0 
the ſignification of figns. 3dly, The perception of 
the agreement or diſagreement of any diſtin& iet. 
Theſe powers of the mind, viz. of perceiving and pre- 
ferring, are uſually called by another name; and the, 
ordinary way of ſpeaking is, that the underſtanding 
and will are two faculties of the mind. 

78. From the conſideration of the extent of the 
power of the mind over the actions of the man, which 
every one finds in himſelf, ariſe the ideas of /iberty and 
neceſſity: ſo far as a man has a power to think or not 
to think, to move or not to move, according to the 
preference or direction of his own mind, ſo far is a my 
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poet free. Wherever any performance or forbearance are not 


equally in a man's power; wherever _ or not 
doing,” will not equally follow upon the preference of 
his mind; there he is not free, though perhaps the-ac- 
tion may be voluntary. So that the idea of liberty is 
the idea of a power in any agent to do or forbear any 
action, according to the determination or thought of 
the mind whereby either of them 1s preferred to the 
other. Where either of them is not in the power of 
the agent to be produced by him according to his vo- 
lition, there he is not at liberty; that agent is under 
neceſſity. So that liberty cannot be where there is no 
thought, no volition, no will; but there may be thought, 
there may be will, there may be volition, where there 
is no liberty. Thus a 7ennis-ball, whether in motion 
by the ſtroke of a racket, or lying ſtill at reſt, is not 
by any one taken to be a free agent. So a man ſtri- 
king himſelf or his friend by a convulfive motion of 
his arm, which it is not in his power by volition or the 
direction of his mind to ſtop or forbear ; nobody thinks 
he has in this liberty; every one pities him, as acting 
by neceſſity and conſtraint. Again, ſuppoſe a man be 
carried while faſt aſleep into a room where is a perſon 
he longs to ſee, and be there locked faſt in beyond his 
power to get out; he awakes, and is glad to fee him- 
ſelf in ſo defirable company: which he ftays willingly 
in, that is, prefers his ſtaying to going away. Is not 
this, {tay > abs no body will doubt it ; and yet 
being locked faſt in, he is not at liberty to ſtay, he has 
not freedom to be gone. So that liberty is not an idea 
belonging to volition or preferring, but to the perſon 
having the pou of doing, or forbearing to do, ac- 
cording as the mind ſhall chooſe or direct. | 

79. As it is in the motions of the body, ſo it is in 
the thoughts of our minds : where any one is ſuch, 
that we have power to take it up, or lay it by, accord- 
ing to the preference of the mind, there we are at li- 
berty. A waking man is not at liberty to think, or 
not to think, no more than he is at liberty whether his 


body ſhall touch any other or no: but whether he will 


remove his contemplation from one idea to another, is 
many times in his choice. And then he is, in reſpe& 
of his ideas, as much at liberty, as he is in reſpe& of 
bodies he reſts on. He can at pleaſure remove him- 
ſelf from one to another: but yet ſome ideas to the 
mind, like ſome motions to the body, are ſuch, as in 
certain circumſtances it cannot avoid, nor obtain their 
abſence by the utmoſt effort it can uſe. Thus a man 
on the rack is not at liberty to lay by the idea of pain, 
and entertain other contemplatians. 

80. Wherever thought 1s wholly wanting, or the 
power to act or forbear according to the direction of 
thought, there neceſſity takes place. This, in an agent 
capable of volition, when the beginning or continua- 
ton of any action is contrary to the preference of his 
mind, is called compulſion; when the hindering or ſtop- 
ping any action is contrary to his volition, it is called 
7e/iraint : agents that have no thought, no volition at 
all, are in every thing neceſſary agents. 


SECT. XIX. Of Mixed Modes. 

** Mixep modes are combinations of //mple ideas 
2 2 kinds. The mind being once furniſhed 
with ſimple ideas, can put them together in ſeveral 
compoſitions, without examining whether they exiſt 
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ſo together in nature. And hence it is that theſe 
ideas are called notiont, as if they had their original 
and oonſtant exiſtegce more in the thoughts of men 
than in the reality of things: and to form ſuch ideas, 
it ſufficed that the mind put the parts of them toge- 
ther, and that they were conſiſtent in the underſtand- 
ing, without conſidering whether they had any real 
being. There are three ways whereby we get theſe 
complex ideas of mixed modes. 

1/t, By experience, and obſervation of things them- 
ſelves: Thus by ſeeing two men wreſtle, we get the 
idea of wreſtling. 

24ly, By invention, or voluntary putting together 
of ſeveral fimple ideas in our own minds: Yo he that 
firſt invented printing, had an idea of it firlt in his 
mind before it ever exiſted. 

z3dly, By explaining the names of actions we never 
ſaw, or nations we cannot ſee; and by enumerating 
all thoſe ideas which go to the making them up. 'Thus 
the mixed mode, which the word ie ſtands for, is 
made vp of theſe ſimple ideas : 1ſt, Articulate ſound:. 
2dly, Certain ideas in the mind of the ſpeaker. zdly, 
T hoſe words, the ſigns of theſe ideas. Athly, Thoſe 
nt put together, by affirmation or negation, other- 
wiſe than the ideas they ſtand for are in the mind of 
the ſpeaker. Since languages are made, complex 
ideas are uſually got by the explication of thoſe terms 
that ſtand for them: for ſince they conſiſt of ſimple 
ideas combined, they may, by words ſtanding for 
thoſe ſimple ideas, be repreſented to the mind of one 
who underſtands thoſe words, though that combina- 
tion of ſimple ideas was never offered to his mind by 
the real exiſtence of things. 

82. Mixed modes have their unity from an act of the 
mind, combining thoſe ſeveral ſimple ideas together, 


and conſidering them as one complex one: the mark 


of this union is one name given to that combination. 
Men ſeldom reckon any number of ideas to make one 
complex one: but ſuch collections as there be names 
for. Thus the ing of an old man, is as fit to 
be united into one complex idea as that of a father > 
yet there being no name for it, it is not taken for a 
particular complex idea, nor a diſtin& ſpecies of 
action from that of killing any other man. | 

83. Thoſe collections of ideas have names generally 
affixed which are of frequent uſe an converſation : in 
which caſes, men endeavour to communicate their 
thoughts to one another with all peſſible diſpatch. 
Tholz others, which they have ſeldom occaſion to 
mention, they tie not together nor give them names. 

84. This gives the reaſon why there are words in 
every language which cannot be rendered by any 
one ſingle word of another. For the faſhions and 
cuſtoms of one nation make ſeveral combinations of 
ideas familiar in one which another had never any 
occaſion to make. Such were orpzx4705 among the 
the Greeks, proſcriptio among the Romans, This alſo 
occaſions the conſtant change of languages; becauſe the 
change of cuſtom and opinions brings with it new 
combinations of ideas, which, to avoid long deſcrip- 
tions, have new names annexed to them, and fo they 
become new ſpecies of mixed modes. : 

85. Of all our fimple ideas, thoſe that have had moſt 
mixed modes made out of them, are, thinking and mo- 
tion, which comprehend in them all action; and 
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Subſtance, pgrver, from whence theſe actions are conceived to 
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flow. For actions being the great buſineſs of man- 


kind, it is no wonder if the ſcveral modes of thinking | 


and motion ſhould be taken notice of, the ideas of 


them obſerved and laid up in memory, and have names 


aſſigned them. For without ſuch complex ideas with 
names to them, men could not eaſily hold any com- 
munication about them. OF this kind are the modes 
of actions diſtinguiſhed by their N means, objects, 
ends, inſirumenti, time, place, and other circumſtances : 
as alſo of the powers fitted for thoſe ations. Thus 
boldneſs is the power to do or ſpeak what we intend, 
without fear or diſorder : which power of doing any 
thing, when it has been acquired by the frequent 
doing the ſame thing, is that idea we call habit ; 
when forward, and ready upon every occaſion, to break 
into action, we call it difp;/ition : thus teſtine/s is a 
diſpoſition or aptneſs to be angry. 
86. Power being the ſource of all action, the ſub- 
ſtances wherein theſe powers are, when they exert 
this power, are called cauſes ; and the ſubſtances there- 
upon produced, or the ſimple ideas introduced into 
any ſubject, efed?s. The efficacy whereby the new 
fubſtance or idea is produced, is called, in the ſubject 
exerting that power, action; in the ſubject, wherein, 
any ſimple idea is changed or produced, paſſion : 
Which efficacy, in intellectual agents, we can conceive 
to be nothing elſe but modes of thinking and willing; 
in corporeal agents, nothing elſe but modifications of 
motion. 


SECT. XX. Of our Complex Ideas of Subſtances. 


87. Tus mind obſerving ſeveral ſimple ideas to go 
conſtantly together, which being preſumed to belong 
to one thing, are called, fo united in one ſubject, by 
one name, which we are apt afterward to talk of and 
cor:fider as one fimple idea, which indeed is a com- 
plication of many ideas together. We imagine not 
theſe ſimple ideas to ſubſiſt by themſelves : but ſup- 
poſe ſome ſubſtratum wherein they ſubſiſt, which we 
call ſublance. The idea of pure ſubſtance is nothing 
but the ſuppoſed (but unknown) ſupport of thoſe 
qualities which are capable of producing fimple ideas 
in us. | 

88. The ideas of particular circumſtances are com- 
poſed out of this obſcure and general idea of ſubſtance, 
together with ſuch combinations of ſimple ideas as 
are obſerved to exiſt together, and ſuppoſed to flow 
from the internal conſtitution and unknown eſſence of 
that ſubſtance. Thus we come by the ideas of man, 
horſe, gold, &c. Thus the ſenſible qualities of iron, 
or a 1 make the complex idea, of thoſe ſub- 
ſtances which a ſmith or a jeweller commonly knows 
better than a philoſopher. 

89. The ſame happens concerning the operations 
of the mind, viz. thinking, reafoning, &c. which we 
concluding not to ſubſiſt by themſelves, nor appre- 
hending how they can belong to body, or be pro- 
duced by it, we think them the action of ſome other 
fubſtance, which we call ſpirit: of whoſe ſubſtance or 
nature we have as clear a notion as of that of body; 
the one being but the ſuppoſed ſubſtratum of the 
fimple ideas we have from without, as the other of 
thoſe operations which we experiment in ourſelves 


within: So that the idea of corporeal ſubſtance in 
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fecteſt idea of any particular ſubſtance who has col. 


ſemple ideas. 


Sect. XXI 


that | 
uf ubſtance. — 
ence we may conclude, that he has the per. 


matter, is as remote from our conceptions as 


90. 


leted molt of thoſe ſimple ideas which do exiſt in it; 
among which we are to reckon its active powers and 
paſſive capacities, though not ſtrictly imple idear. 
g1. Secondary qualities, for the moſt part, ſerve to 
diſtinguiſh ſubſtance. For our ſenſes fail us in the 
diſcovery of the bulk, - fgure, texture, &c. of the 
minute parts of the bodies, on which their real con. 
ſtitutions and differences depend; and ſecondary are 
nothing but powers, with relation to our ſenſe. The 
ideas that make our complex ones of corporeal ſub. 
ſtances are of three forts: Firſt, The ideas of prima 
qualities of things, which are diſcovered by our ſenſes; 
ſuch are bulk, figure, motion, &c. Secondly, The 
ſenſible ſecondary qualities; which are nothing but 
owers to produce ſeveral ideas in us by our ſenſes; 
hirdly, The aptneſs we confider in any ſubſtance 
to cauſe or receive ſuch alterations of primary qua- 
lities, as that the ſubſtance ſo altered ſhould produce 
in us different ideas from what it did before; and the 
are called active and paſſive powers. All which, as 
we have any notice or notion of them, terminate in 


92. Had we ſenſes acute enough to diſcern the 

minute particles of bodies, it is not to be doubted 
but they would produce quite different ideas in us; as 
we find in i things with microſcopes. Such 
bodies as to our naked eyes are coloured and opaque, 
will through icroſcopes appear pellucid. Blood to 
the naked eye appears all red; but by a good mi. 
oroſcope we ſee only ſome red globules ſwimming in a 
tranſparent liquor. 
93. Beſides theſe complex ideas we have of mate- 
rial ſubſtances; by the ſimple ideas taken from the 
operations of our own minds, which we experiment in 
ourſelves, as thinking, underſtanding, willing, knowing, 
&c. co-exiſting in the ſame ſubſtance, we are able to 
frame the complex idea of a ſpirit, And this idea of 
an immaterial ſubſtance, is as clear as that we have of 
a material. By joining theſe with fobftancerof which 
we have no dittin idea, we have the idea of a ſpirit: 
And by putting together the ideas of coherent ſolid 
parts, and power of being moved, joined with ſub - 
ſtance, of which likewiſe we have no poſitive idea, we 
have the idea of matter. The one is as clear and di- 
ſtinct as the other. The ſubſtance of ſpirit is un- 
known to us; and ſo is the ſubſtance of body equally 
unknown to us, Two primary qualities or properties 
of body, viz. ſolid coherent parts, and impulſe, we have 
diſtinct clear ideas of: So likewiſe have we of two 
primary qualities or properties of ſpirit, viz. thinking, 
and a power' of ation. We have alſo clear and di- 
ſtint ideas of ſeveral qualities inherent in bodies, 
which are but the various modifications of the exten- 
fion of cohering ſolid parts and their motion. We 
have likewiſe the ideas of the ſeveral modes of think- 
ing, viz. Believing, doubting, hoping, fearing, &e. 
as alſo of willing and moving the body conſequent 
to it. . 


SECT. XXI. of Relation. 


94. THERE is another ſet of idea, which the mind 
gets 


;, 6 


co, XXII. | 
\* Cauſe gets from the perky of- one thing with another. 
1Effct. When the mind ſo conſiders one thing, that it does as 
it were bring it to and ſet it by another, and carry 
its view from one to the other, this is relation or re- 
-@; and the denominations given to things intima- 
ting that reſpect, are what we call relatives, and the 
things ſo broupht together related. Thus when I 
call caJus, huſband, or whiter, I intimate ſome other 
perſon, or thing, in both caſes, with which I com- 
_pare him. Any of our ideas may be the foundation 
of relation. 5 : 
95. Where languages have failed to give correla- 
tive names, there the relation is not ſo eaſily taken 
notice of: As in concubine, which is a relative name 


as well as wife. 


men who have far different ideas of the things that are 
related. Thus thoſe who have different ideas of man, 
may agree in that of father. 

7, There is no idea of any kind which is not ca- 
pable of an almoſt infinite number of conſiderations, 
in reference to other things; and therefore this makes 
no ſmall part of mens words and thoughts. Thus 
one fingle man may at once ſuſtain the relations 
of father, brother, ſon, huſband, friend, ſubjed, ge- 
neral, European, Engliſhman, iflander, maſter, fer 
vant, bigger, leſs, & c. to an almoſt infinite number; 
he being capable of as many relations as there may 
be oaks of comparing him to other things in any 
—_ of agreement, diſagreement, or reſpect what - 
oever, 


SECT, XXII. Of Cauſe and Effect, and other 
- Relations. 


98. Tux ideas of cauſe and effe we get from our 
obſervation of the viciſitude of things, while we per- 
ceive ſome qualities or ſubſtances begin to exiſt, and 
-that they receive their exiſtence from the due applica- 
tion and operation of other things: That which pro- 
duces, is the cauſe; that which is produced, the effect. 
Thus fuidity in wax is the effect of a certain degree 
of heat, which we ebſerve to be conſtantly produced 
by the, application of ſuch heat. 
99. We diltinguiſh the originals of things into two 
orts, 
100. Firſt, When the thing is wholly made new, 
ſo that no part thereof did ever exiſt before, as when a 
new particle of matter doth begin to exiſt which had 
before no being, it is called creation. 
101. Secondly, When a thing is made up of par- 
ticles which did all of them before exiſt, but the thing 
ſo conſtituted of pre-exiſting particles, which all to- 
gether make up ſuch a collection of ſimple ideas, had 
not any exiſtence before; as this an, this egg, this 
70%, &c.; this, when referred to a ſubſtance produced 
in the ordinary courſe of nature by an internal prin- 
ciple, but ſet on work by ſome external agent, and 
working by inſenſible ways which we perceive not, is 
called generation: When the cauſe is extrinſical, and 
the effect produced by a ſenſible ſeparation, or juxta- 
polition of diſcernible parts, we call it making: and 
ſuch are all artificial things. When any imple idea 
3 produced, which was not in that ſubject before, we 
call it alteration. 
192. The denomination of things taken from time 
I 


96. The ideas of relation may be the ſame in thoſe - 


METAPHYSICS _ 


are for the moſt part only relations. Thus when it is 
ſaid that queen Elizabeth lived ſixty · nine, and reigned 
forty-five years, no more is meant, than that the du- 
ration of her exiſtence was equal to fixty-nine, and 
of her government to forty-five annual revolutions of 
the ſun, 

103. Young and old, and other words of time, that 


are thought to ſtand for poſitive ideas, are indeed re- 


lative; and intimate a relation to a certain length of 
duration, whereof we have the idea in our minds. 
Thus we call a man young or old, that has lived little 
or much of that time that men uſually attain to. This 
is evident from our application of theſe names to 
other things; for a man is called young at twenty, 
but a horſe od, c. The ſun and ftars we call not 
old at all, becauſe we know not what period God has 
ſet to that ſort of beings. | 

104. There are other ideas that are truly relative, 
which we fignify by names that are thought poſitive 
and abſolute; ſuch as great and little, ftrong and weak. 
The things thus denominated, are referred to ſome 
ſtandards, with which we compare them. Thus we 
call an apple yreat, that is bigger than the ordinary 
ſort of thoſe we have been uſed to; and a man weak, 
that has not ſo much ſtrength or power to move as 
men uſually have. 


SECT. XXIII. Of Identity and Diverſity. 


org. ANOTHER occaſion the mind takes of com- 
paring is, the very being of things. When _—— 
a thing as exiſting at any certain time or place, an 
comparing it with itſelt as exiſting at any other time, 
& c. it forms the ideas of identity and diverſity. When 
we ſee any thing in any certain time and place,. we 
are ſure it is that very thing, and can be no other, 
how like ſoever it may be in all other reſpects. 


11) 


identity 
and 


Diverſity. 


106. We conceiving it to be impoſſible that two 


things of the ſame kind ſhould exiſt together in the 
ſame place, we conclude, that whatever exiſts any 
where at the ſame time, excludes all of the ſame kind, 
and is there itſelf alone. When therefore we demand 
whether any thing be the /ame, or na, it refers always 
to ſomething that exiſted ſuch a time, in ſuch a place, 
which it was certain at that inftant was the ſame with 
itſelf, and no other. 

107. We have ideas of three ſorts of ſubſtances; 
1. Of God. 2. Finite intelligences. 3. Bodies. | 

Firſt, God being eternal, unalterable, and every- 
where, concerning his identity there can be no 
doubt. 5 | 


Secondly, Finite ſpirits having had their deter- 


minate time and place of 'beginning to exiſt, the 
relation to that time and place will always determine 
to each its identity as long as it exiſts. | 
Thirdly, The ſame will hold of every particle of 
matter to which no addition or ſubtraction is made. 
Theſe three exclude not one another out of the ſame 
place, yet each exclude thoſe of the ſame kind out of 
the ſame place. | 
108. The identity and diverſity of ode, and rela- 
tions are determined after the {ſame manner that ſub- 
ſtances are; only the actions of finite beings, as e- 
tion and thought, conſiſting in ſucceſſion, they cannot 
exilt in different times and places as permanent beings: 
for no motion or thought, confidered as at different 
L ba ] times, 


* 
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F identity times, can be the ſame, each part thereof having a dif- as far as that conſciouſneſs reaches. Va 
my * ferent beginning*of exiſtence. 116, This perſonal identity is the object of reward Relig, 


109. From whence it is plain, that exiſtence itſelf and puniſhment, being that by which every one is con 


is the principium individuationis, which determinates 
a being to a particular time and place incommunicable 
to two beings of the ſame kind. Thus, ſuppoſe an 


evident that, conſidered in any inſtant, it is the ſame 
with itſelf, and will be ſo as long as its exiſtence 
continues, The ſame may be ſaid of two, or more, 
or any number of particles, whilſt they continue 
together. The maſs will be the ſame, however jum- 
bled: but if one atom be taken away, it is not the 
ſame maſs. P 

110. In vegetables, the identity depends not on the 
ſame maſs, and is not applied to the ſame thing. The 
reaſon of this is, the difference between an animate 
body and maſs of matter; hi being only the cohefion 
of particles any-how united: e other, Lach a diſpoſi- 
tion, an organization of parts, as is fit to receive and 
diſtribute nouriſhment, ſo as to continue and frame 


in which conſiſts the vegetable life. That therefore 
which has ſuch an organization of parts partaking of 
one common life, continues to be the ſame plant, 
though that life be communicated to new particles of 


is not ſo much different in brutes, but that any one 
way hence fee what makes an animal, and continues 
it the /ame. 5 ED 

111. The identity of the ſame man likewiſe conſiſts 
in a participation of the ſame continued life in ſuc- 
ceeding particles of matter vitally united to the ſame 
organized body. | 

112. To underſtand identity aright, we muſt conſi - 
der what idea the word it is applied to ftands for; it 
being one thing to be the /ame ſub/tance, another the 
fame man, and a third the ſame perſon. | 

113. An animal is a living organized. body; and 
the ſame animal is the ſame continued life communi- 
cated to different particles of matter, as they happen 
ſucceſſively to be united to that organized hving 
body; and our notion of hu is but of a particular ſort 
of animal, 

114. Perſon ſtands for an intelligent being, that 
reaſons and reflects, and can conſider itſelf the ſame 
thing in different times and places; which it doth by 
that conſcjou/nefs that is inſeparable from thinking. By 
this every one is to himſelf what he calls /e without 
conſidering whether that /e/f be, continued in the ſame 
or divers ſubſtances. In this conſiſts perſonal identity, 


— 


| 
| 


—— 
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conſciouſneſs extends backward to any paſt action or 
thought, ſo far reaches the identity of that perſon. It 
is the ſame /e// now it was then: and it is by the ſame 
ſelf, with this preſent one that now reflects on it, that 
that action was done. 

115. Self is that conſcious thinking thing, what - 
ever ſubſtance it matters not, which is conſcious of 
pleaſure or pain, capable of happineſs or miſery; and 
fo is concerned for itſelf as far as that conſciouſneſs ex- 

_ tends. That with which the conſciouſneſs of this pre- 
ſent thinking thing can join itſelf, makes the ſame 
perſon, and is one Pf with it; and fo attributes to it- 


ſelf aud owns all the actions of that thing as its own, 


atom exiſting in a determined time and place; it is 


the wood, bark, leaves, &. (of an oak, for inſtance) 


matter, vitally united to the living plant. The caſe 


or the ſameneſs of a rational being; and ſo far as this 


cerned for himſelf. If the conſciouſneſs went alon 
with the little finger, when that was cut off, it woul 
be the ſame ſelf that was juſt before concerned for the 
whole body. | 
117. If the ſame Socrates, waking and ſleeping, did 
not partake of the ſame conſciouſneſs, they would not 
be the ſame perſon. Socrates waking, could not be in 
juſtice accountable for what Socrates ſleeping did, no 
more than one twin for what his. brother #avjz did be- 
cauſe their outſides were ſo like that they could not be 
diſtinguiſhed, — | 
118. But ſuppoſe I wholly loſe the memory of ſome 
parts of life, beyond a poſſibility of retrieving them, 
ſo that I ſhall never be conſcious of them again: am [ 
not the ſame perſon that did thoſe actions, though 1 
have now forgot them ? I anſwer, that we muſt here 
take notice what the word J is applied to, which in 


this caſe is the man only: and the ſame man being 


preſumed to be the ſame perſon, 7 is eaſily here ſup- 
poſed to ſtand alſo for the ſame perſon. But if it be 
poſſible for the ſame man to have diſtin& incommuni- 
cable conſciouſneſs at different times, it is paſt doubt 
the ſame man would, at different times, make dif- 
ferent perſons. Which we ſee is the ſenſe of man- 
kind in the ſolemneſt declaration of their opinions, 
human laws not puniſhing the mad man for the ſo - 
ber man's actions, nor the ſober man for what the 
mad man did; thereby making them two perſons. 

hus we ſay in Engliſh, ſuch a one js not hinyelf, or 
i8'te/ides himſelf; in which phraſe, it is infinuated, that 
ſelf is changed, and the /e/f- /ame perſon is no longer in 
that mane 1 

119. But is not a man drunk or ſober the ſame per- 
ſon? Why elſe is he puniſhed for the ſame fact he 
commits when drunk, tho? he be never afterwards con- 
ſcious of it? Juſt as much the ſame perſon as a man that 
walks and does other things in his ſleep is the ſame per- 
ſon, and'is as anſwerable for any miſchief he ſhall do in it. 
Human laws puniſh both- with a juſtice ſuitable to their 
way of knowledge : becauſe in theſe caſes they cannot 
diftingviſh certainly what is real and what is counter- 
feit. And fo the ignorance in drunkenneſs or ſleep, 
is not admitted as a plea : for tho' puniſhment be an- 
nexed to perſonality, and perſonality to conſciouſneſs; 
and the drunkard, perhaps, is not conſcious of what 
he did; yet human judicatures juſtly puniſh him, be- 
cauſe the fact is proved againſt him, but want of con- 
ſciouſneſs cannot be proved for him. 

120. To conclude: whatever ſubſtance begins to 
exiſt, it muſt during its exiſtence be the ſame. What- 
ever compoſitions of ſubſtances begin to exiſt, during 
the union of thoſe ſubſtances, the concrete muſt be the 
ſame. Whatſoever mode begins to exiſt, during its 
exiſtence it is the ſame. And ſo if the compoſition be 
of diſtin ſubſtances, and different modes, the ſame 
rule holds. | 


DECT. XXIV. Of other Relations. 


121. AL ſimple ideas, wherein are parts or de- 
grees, afford an occaſion of comparing the ſubjects 
wherein they are to one another, in reſpect of thoſe 


ſimple ideas: As whiter, ſweeter, more, Sa 


Various Theſe depending on the equality and exceſs of the 
Vo ions- fame ſimple idea, in ſeveral ſubjects, may be called 
proportional relations. ' | 

122. Another, occaſion of comparing things is ta- 
ken from the eircumſtances of their origin; as /a- 
ther, ſon, brother, &c. Theſe may be called natural 
relations. _ — | 77 4 

123. Sometimes the foundation of conlidering 
things, is ſome act whereby any one comes by a mo- 
ral right, power, or obligation to do ſomething : Such 
are general, captain, burgher. Theſe are in/tituted and 
voluntary relations and may be diſtinguiſhed from the 
natural, in that they are alterable and ſeparable from 
the perſons to whom they ſometimes belonged, tho” 
neither of the ſubſtances ſo related be deſtroyed. But 
natural relations are not alterable, but are as laſting as 
their ſubjeAs. | 
124. Another relation is the conformity or diſa- 
greement of mens voluntary actions to a rule to which 
they are referred, and by which they are judged of : 
theſe may be called moral relations. It is this confor · 
mity or diſagreement of our actions to ſome law 
| (whereby good or evil is drawn on us from the will 
and power of the law-maker, and is what we call re- 
ward or puniſhment) that renders our actions morally 
good or evil, 
125. Of theſe moral rules or lau there ſeem to 
be three ſorts, with their different enforcements : 
" firſt, The divine law ; ſecondly, Civil law; thirdly, 
The law of opinion or reputation. 
the firſt, our actions are either fins or duties; to the 
ſecond, criminal or innocent; to the third, virtues or 
VICES. 1 
126. Firſt, The divine law is that law which 
God has ſet to the actions of men, whether promul- 
gated to them by the light of nature or the voice of 
revelation. 9 | 
127. That God has given a law to mankind, ſeems 
undeniable, fince he has, firſt, A right to do it ; we 
are his creatures. Secondly, Goodneſs and wiſdom, 
to direct our actions to what is beſt. Thirdly, Power 
to enforce it by reward and puniſhment, of infinite 
weight and duration. 'This is the only true touch- 
ſtone of moral rectitude, and by which men judge of 
the moſt conſiderable moral good or evil of their ac- 
tions ; that is, whether, as duties or fins, they are like 
to procure to them happineſs or miſery from the hands 
of the Almighty. 
128. Secondly, 'The civil law is the rule ſet by the 
commonwealth to the actions of thoſe that belong to 
nn. This law nobody overlooks; the rewards and 
puniſhments —— ready at hand to enforce it, extend- 
ing to the prote ng or taking away of the life, li- 
berty, and eſtate, of thoſe who obſerve or diſobey it. 
129. Thirdly, The law+of opinion or reputation. 
Virtue and vice are names ſuppoſed every where to 
ſtand for actions in their own nature right and wrong. 
As far as they are really ſo applied, they ſo far are 
coincident with the divine law. But it is viſible that 
theſe names, in the particular inſtances of their appli- 
cation, through the ſeveral nations and ſocieties of 
men, are conſtantly attributed only to ſuch actions as 
in each country and ſociety are in reput&.ion or diſ- 
credit, So that the meaſure of what is every where 
called and eſteemed virtue and vice, is the approbation 


By their relation to 


* 


or diſlike, praiſe or blame, which by a tacit conſent Various * 
eſtabliſhes itſelf in the ſocieties and tribes of men in the Relations. 
world; whereby ſeveral actions come to find credit 
or diſgrace amongſt them, according tothe judgment, 
maxims, or faſhions of the place. i 

130. That this is ſo, appears hence: That tho? that 
paſſes for virtue in one place which is elſewhere ac- 
counted vice, yet everywhere virtue and praiſe, vice 
and blame, go together. Virtue is every where that 
which is thought praiſe-wbrthy ; and nothing elſe but 
that which has the allowance of public eſteem, is called 
virtue. Theſe have ſo cloſe an alliance, that they are 
often called by the ſame name. 

131. It is true, virtue and vice do, in a great mea- 
ſure, every where correſpond with the unchangeable 
rule of right and wrong, which the laws of God have 
eſtabliſhed; becauſe the obſervation of theſe laws vi- 
ſibly ſecures and advances the general good of man- 
kind, and the neglect of them breeds miſchief and con- 
fuGon : and therefore men, without renouncing all ſenſe 
and reaſon, and their own intereſt, could not general- 

ly miſtake in placing their commendation and blame 
on that fide that deſerved it not. : 

132. They who think commendation” and diſgrace 
not ſufficient motives to engage men to accommodate 
themſelves to the opinions and rules of thoſe with whom 
they converfe, ſeem little ſkilled in the hiſtory of man- 
kind; the greateſt part whereof govern themſelves 
by this /aw of faſhion. | 

. 133. The penalties that attend the breach of God's 

"laws are ſeldom ſeriouſly reflected on; and thoſe that do 
reflect on them entertain thoughts of future reconci- 
liatien; and for the puniſhment due from the laws of 
the commonwealth, men flatter themſelves with the 
hopes of impunity : but no man eſcapes cenſure and 
diflike, who offends againſt faſhion ; nor is there one 


ok ten thouſand (tiff and inſenſible enough to bear up 


under the conſtant diſlike and condemnation ' of his 
own club. | 
134. Morality then is _— but a relation to theſe 
laws or rules : and theſe rules being nothing elſe but a 
collection of ſeveral fimple ideas, the conformity there- 
to is but fo ordering the action that the fimple i. 
belonging to it may correſpond to thoſe which the law 
requires. By which. we ſee, how moral beings and 
notions are founded on and terminated in the fimple 
ideas of ſenſation and reflection. For example; let us 
conſider the complex idea ſignified by the word »ur- 
der. Firſt, from reflection, we have the ideas of will- 
ing, conſidering, purpoſing, malice, &c. alſo of life, 
perception, and ſelſ motion. Secondly, from ſenſation, 
we have the ideas of man, and of ſome action whereby 
we put an end to that perception and motion in the 
man: all which ſimple ideas are comprehended in the 
word murder. . | 
135. This collection of fmple ideas being found to 
agree or diſagree with the eſteem of the country I have 
been bred in, and to be held worthy of praiſe or 
blame, TI call the action virtuous or vicious. If I have 
the will of a ſupreme inviſible Law-maker for my rule; 
then as I ſuppoſe the action commanded or forbidden 
by God, I call it good or evil, /in or duty: if I compare 
it with the civil law of my country, I call it /awfut 
or unlawful, a crime or no crime. 
136. Moral actions may be conſidered two ways: 


F ir ſt. 
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Real and Firſt, As they are in themſelves a collection of 
Fantaſtical 


Ideas. 


diſagreement with ſome rule that makes them ſo. 
We ought carefully to diſtinguiſh between the poſitive 
idea of the action, and the reference it has to a rule; 
both which are commonly comprehended under one 
name, which often occaſions confuſion} and miſleads 
the judgment. ; 

137. Thus the taking from another what is his, 
without his conſent, is properly called fealing : but 
that name being commonly underſtood to fignify alſo 
the moral pravity of the action, men are apt to con- 
demn whatever they hear called /tealing as an ill action 
diſagreeing with the rule of right. And yet the pri- 
vate taking away his ſword from a madman, to prevent 
his doing miſchief, though it be properly denominated 
fealing, as the name of ſuch a mixed mode; yet, when 
compared to the law of God, it is no fin or tranſgreſ- 
fion, tho? the name /tealing ordinarily carries ſuch an 

intimation with it. 


SECT. XV. Of Real and Fantaſtical Ideas. 


138. Our ideas, in reference to things from whence 
they are taken, or which they may be ſuppoſed to re- 
preſent, come under a HHrecſold diſt inction; and are, 
firſt, either real or fantaſtical; ſecondly, adequate or 
inadequate ; thirdly, true or falſe. 

139. Real ideas, are ſuch as have a foundation in 
nature, ſuch as have a conformity with the real being 
and exiſtence of things, or with their archetypes. 

140. Fantaſtical are ſuch as have no foundation in 
nature, nor any conformity with that reality of being 
to which they are referred as to their archetypes. By 
examining the ſeveral ſorts of ideas we ſhall find, 
that, hy our ſimple ideas are all real; not that they 
are images or repreſentations of what does exift, but 
as they are the certain effects of powers in things 

— without us, ordained by our Maker to produce in us 
ſuch ſenſations : they are real ideas in us, whereby we 
diſtinguiſh the qualities that are really in things them- 
ſelves. | 

141. Their reality lies in the ſteady correſpondence 
they have with the diſtin& conſtitutions of real beings, 
But whether they anſwer to thoſe conſtitutions as to 
cauſes or patterns, it matters not ; it ſuffices that they 
are conſtantly produced by them. 

142. Complex ideas, being arbitrary combinations 
of ſimple ideas put together, and united under one ge- 
neral name, in forming of which the mind uſes its li- 
berty, we muſt inquire which of theſe are real, and 
which imaginary combinations, | 

143. Firſt, Mixed modes and relations having no 
other reality than what they have in the minds of men, 
nothing elſe is required to make them real, but a poſſi- 
bility of exiſting conformable to them. Theſe ideas 
being themſelves archetype;, cannot differ from their 
archetype:!, and ſo cannot be chimerical ; unleſs any 
one will jumble together in them inconſiſtent ideas. 
Thoſe indeed that have names aſſigned them in any 
language, muſt have a conformity to the ordinary ſig- 

nification of the name that is given them, that they 
may not be thought fantaſtical, | 
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imple ideas ; in which ſenſe they are poſitive abſolute being made, in reference to things exiſting without *dequye , 
. us, whoſe repreſentations they are thought, are no far. Madequ, 

Secondly, As good, or bad, or indifferent : in this ther real than as they are ſuch combinations of 
reſpe& they are relative, it being their conformity or Ample ideas as are really united, and co-exiſt in thingy 
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144. Secondly, Our complex ideas of ſubſtances of 14 


without us: thoſe are fantaſtical which are made up / 
of ſeveral ideas that never were found united, as Cen. 
taur, &Cc, 


SECT. XVI. Cf Ideas Adequate or Inadequate. 


145. Rear ideas are either adequate or inadequate. 
Firlt, adequate ; which perfectly repreſents thoſe ar- 
chetypes which the mind ſuppoſes them taken from, 
and which it.makes them to ſtand for. Secondly, In- 
adequate; Which are ſuch as do but partially or in- 
completely repreſent thoſe archetypes to which they 
are referred. Whence it appears, TE 

146. Firſt, That all our imple ideas are adequate ; 

for they being but the effects of certain powers in things 
fitted and ordained by God to produce ſuch ſenſations 
in us, they cannot but be correſpondent and adequate 
to ſuch powers, and we are ſure they agree to the rea- 
lity of things. | 
147. Secondly, Our complex ideas of modes bein 
voluntary collections of ſimple ideas, which the wx. | 
puts together without reference to any real archetypes, 
cannot but be adequate ideas. They are referred to no 
other pattern, nor made by any original, but the good- 
liking and will of him that makes the combination. If 
indeed one would conform his ideas to thoſe which are 
formed by another perſon, they may be wrong or in- 
adequate, becauſe they agree not to that which the 
mind deſigns to be their archetype and pattern; in 
which relpect only any ideas of modes can be wrong, 
imperfect, or inadequate. - | 

148. Thirdly, Our ideas of ſubſtances have in the 
mind a double reference: Firſt, They are ſometimes 
referred to a ſuppoſed real eſſence, of each ſpecies of 
things; ſecondly, They are deſigned for repreſenta- 
tions in the mind, of things that do exiſt, by ideas diſ- 
coverable in them: in both which reſpects they are 
inadeguate. 

149. Firſt, If the names of ſubſtances ſtand for 
things, as ſuppoſed to have certain real eſſences, 
whereby they are of this or that ſpecies, of which 
real eſſences men are wholly ignorant; it follows, that 
the ideas they have in their minds, being referred to 
real eſſences as archetypes which are en, they 
muſt be ſo far from being adequate, that they cannot 
be ſuppoſed to be any repreſentation of them at all. 
Our complex ideas of ſubſtances are nothing but certain 
collections of ſimple ideas that have been obſerved or 
ſuppoſed conſtantly to exiſt together. But ſuch a com- 
plex idea cannot be the real eſſence of any ſubſtance: 
for then the properties we diſcover in it would be dedu- 
cible from it, and their neceſſary. connection with it be 
known; as all the properties of a ?riangle depend on 
and are Feducible from the complex idea of three lines 
including a ſpace : but it is certain, that in our com- 
plex ideas of ſubſtances are not contained ſuch ideas on 
which all other qualities that are to be found in them 
depend. 

150. Secondly, Thoſe that take their ideas of ſub- 
ſtances from their ſenſible qualities, cannot form ade- 
quate ideas of them; becauſe their qualities and 

; powers 
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mens voluntary combination of ſuch a preciſe collec. Nue and 
tion of ſimple ideas, we have nothing elſe to refer our Falſe Ideas. 


gect. XXVII. 


of our complex ones of ſubſtances do conſiſt, are pow- 
ers, which bein relations to other ſubſtances, we can» 
not be ſure we 85 all the powers, till we have tried 
what changes they are fitted to give and receive from 
other ſubſtances in their ſeveral ways of application; 
which being not poſſible to be tried upon one body, 
much leſs upon all, it is impoſſible we ſhould have ade- 
quate ideas of any ſubſtance made of a collection of all 


its properties. | 
SECT. XVII. Of True and Falſe Ideas. 


151. TxuTH and falſehood, in propriety of ſpeech, 
belong only to propoſitions; and when ideas are termed 
true or falſe, there is ſome ſecret or tacit propofition 
which is the foundation of that denomination. Our ideas 
being nothing but appearances or perceptions in the 
mind, can, in ftrineſs of ſpeech, no more be ſaid to 
be trve or falſe than ſingle names of things can be ſaid 
to be true or falſe. The idea of Centaur has no more 
falſehood in it when it appears in our minds, than the, 
name Centaur when it is pronounced or writ on paper. 
For truth or falſehood lying always in ſome affirma- 
tion or negation, our ideas are not capable, any- of 
them, of being falſe, till the mind paſſes ſome judge- 
ment on them, that is, affirms or denies ſomething of 
them, In a metaphyſical ſenſe they may be ſaid to be 
true, that is, to be really ſuck. as they exift ; tho? in 
things called true, even in that ſenfe, there is perhaps 
a ſecret reference to our ideas, looked upon as the 
{ſtandards of that truth; which amounts to a mental 
propoſition. 

152. When the mind refers any of its ideas to any 
thing extraneous to it, they are then capable of being 
true or falſe: becauſe in ſuch a reference, the mind 
makes a tacit ſuppoſition of their conformity to that 
thing; which ſuppoſition, as it is true or falſe, ſo the 
ideas themſelves come to be denominated. This hap- 
pens in theſe caſes: *- TION 

iſt, When the mind ſuppoſes its idea conformable 
to that in other mens minds called by the ſame name, 
ſuch as that of juſtice, virtue, &c. 

2dly, When the mind ſuppoſes any idea conform- 
able to ſome real exiſtence. Thus, that of Man is 
true, that of Centaur falſe ; the one having a confor- 
mity to what has really exiſted, the other not. 

3dly, When the mind refers any of its ideas to that 
real conſtitution and eſſenee of any thing whereon all 
its properties depend: and thus the greateſt part, if 
not all our ideas of ſub/tance; are falſe. 

153. As to the firſt, when we judge of our ideas by 
their conformſty to thoſe of other men, they may be 
any of-them falſe : but ſimple ideas are leaft liable to 
be ſo miſtaken. We ſeldom miftake green for blue, or 
bitter for ſweet ; much leſs do we confound the names 
belonging to different ſenſes, and call a colour by the 
name of a 24e. Complex ideas are much more liable 
to falſehood in this particular; and thoſe of mixed 
modes more than ſubſtances : becauſe, in ſubſtances, 
their ſenſible qualities ſerve, for the moſt part, to di- 
Ringuiſh them clearly ; but in mixed modes we are 
more uncertain, and we may call that juſtice which 
ought to be called by another name. The reaſon of 
ibis is, that the abſtract ideas of mixed modes being 


\ 


ideas of mixed modes or ſtandards to, but the id-as of 
thoſe who are thought to uſe names in their proper 
ſigniſicatione; and fo as our ideas conform or differ 
from them, they paſs for true or falſe. 

154. As to the ſecond, When we refer our ideas to 
the real exiſtence of things, none can be termed falſe 
but our complex ideas of ſubſtances : for our ſimple 
ideas being nothing but perceptions in us anſwerable 
to certain powers in external objects, their truth con- 
fiſts in nothing but ſuch appearances as are produced 
in us ſuitable to thoſe powers: neither do they become 

liable to the imputation of falſehood, whether we 
judge theſe ideas to be in the things themſelves, or no: 
for God having ſet them as bcks of diſtinguiſhing 
things, that we may be able to diſcern one thing from 
another, and thereby chooſe them as we have occaſion, 
it alters not the nature of our ſimple ideas, whether we 
think the idea of, blue (for inftance) to be in the violet 
itſelf, or in the mind only: and it is equally from that 
appearance to be denominated „ue, whether it be that 
real colour, or only a pecuhar texture in it, that cauſes 
in us that idea; ſince the name hue notes properly no- 
thing but that mark of diſtinction that is in a violet, 
diſcernible only by our eyes, whatever it conſiſts in. 

155. Neither would our fimple 7deas be falſe, if by 
the different ſtructure of our organs it were ſo ordered 
that the ſame object ſhould produce in feveral mens 
minds different ideas: for this could never be known, 
fince objects would operate conftantly after the ſame 
manner. It is moſt probable, nevertheleſs, that the 
ideas produced by the ſame objects in different mens 
minds are very near and undiſcernibly like. Names 
of ſimple ideas may be miſapplied; as a man, ignorant 
in the Engliſh tongue, may call purple, ſcarlet: but 
this makes no falſchood in the idea, 

156. Complex dear of modes cannot be falſe, in re- 
ference to the eſſence of any thing really exiſting; be- 
cauſe they have no reference to any pattern exiſting, 
or made by nature. | 

157. Our complex ideas of ſubſtances, being all re- 
ferred to patterns in things themſelves, may be falſe. 
They are ſo, ½, When looked upon as repreſentations. 
of the unknown eſſences of things: 2dly, When they 
put together fimple ideas which in the real exiſtence of 
things have no union; as in Centaur. 3dly, When 
from any collection of ſimple ideas, that do not always 
exiſt together, there is ſeparated, by a direct negation, 
any one ſimple dea which is conſtantly joined with 
them. Thus, if from extenſion, ſolidity, fixedneſs, 
malleableneſs, fuſibility, &c. we remove the colour 
obſerved in geld: if this idea be only left out of the 
complex one of gold, it is to be looked on as an ina- 
dequate and imperfect, rather than a falſe one; fince 
though it contains not all the fimple ideas that are uni- 
ted in nature, yet it 
really exilt together. 

158, Upon the whole, our ideas, as they are conſi- 


puts none together but what do 


dered by the mind, either in reference to the proper 


ſignification of their names, or in reference to the rea- 
lity of things, may more properly be called 72/7 or 
wrong ideas, according as they agree or diſagree to 
thoſe patterns to which they are referred. The ideas 
that are in mens minds, ſimply conſidered, cannot be 

| wrong 
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Allociatgn wrong, unleſs comp ex ideas, wherein inconſiſtent parts 
of Ideas: are jumbled together. All other ideas are in them- 
ſelves right, and the knowledge about them right and 
true knowledge. But when we come to refer them to 
any patterns, or archetypes, then they are capable of 
being wrong, as far as they diſagree with ſuch arche- 


types. 
Scr. XXVIII. Of the Aſociation of Ideas. 


159. Some of our ideas have a natural correſpon- 
dence and connection one with another: it is the of- 
fice and excellency of our reaſon to trace theſe, and 
hold them together in that union and correſpondence 
which is founded in their peculiar beings. Beſides 
this, there is another connection of ideas wholly owing 
to chance or cuſtom: ideas that in themſelves are not 
at all of kin, come to be ſo united in ſome mens minds, 
that it is very hard to ſeparate them; they always keep 


company, and the one no ſooner comes into the un- 


derſtanding, but its aſſociate appears with it; and if 
they are more than two, the whole gang always inſe- 
PIN ſhew themſelves together. This ſtrong com- 
ination of ideas, not allied by nature, the mind makes 
in itſelf either voluntarily or by chance: and hence it 
comes in different men to be very different, according 
to their different inclinations, educations, intereſts, &Cc. 
Cuſtom ſettles habits of thinking in the underſtandings 
as well as of determining in the will, and of motions 
in the body; all which ſeem to be but trains of mo- 
tion in the animal- ſpirits, which, once ſet a- going, con- 
tinue on in the ſame ſteps they have been uſed to; 
which by often treading are worn into a ſmooth path, 
and the motion in it becomes eaſy, and, as it were, 
natural. As far as we can comprehend thinking, thus 
ideas ſeem to be produced in our minds; or if they 
are not, this may ſerve to explain their following one 
another in an habitual train, when once they are put 
into that tract, as well as it does to explain ſuch mo- 
tions of the body. 

160. This connection in our minds of ideas, in them- 
ſelves looſe and independent one of another, is of ſo 
great force to ſet us awry in our actions, as well mo- 
ral as natural, paſſions, reaſonings, and notions them- 
ſc] ves, that perhaps there is not any one thing that de- 
ſerves more to be looked after. Thus the ideas of gob- 
lins and ſprights have really no more to do with dark- 
neſs than light; yet let but a fooliſh maid inculcate theſe 
often on the mind of a child, and raiſe them there to- 
gether, poſſibly he ſhall never be able to ſeparate them 
again ſo long as he lives, but darkneſs ſball ever after- 
wards bring with it thoſe frightful ideas. A man has 
ſuffered pain or fickneſs in any place; he ſaw his friend 
die in ſuch a room; though theſe have in nature no- 
thing to do one with another, yet when the idea of the 
Place occurs to his mind, it brings that of the pain and 
diſpleaſure with it; he confounds him in his mind, and 

can as little bear the one as the other. 

161. Intellectual habits and defects this way contrac- 
ted, are not leſs frequent and powerful, though leſs 
obſerved. Let the ideas of being and matter be ſtrong- 
ly joined either by education or much thought, whilſt 

* theſe are ſtill combined in the mind, what notions; 
what reaſonings will there be about ſeparate ſpirits? 
Let cuſtom from the very childhood have joined figure 
and ſhape to the idea of God, and what abſurdities 
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angles of a triangle? But to underſtand a little more 


Se. XXIX 


will that mind be liable to about the Deity? Let the Kro, ! 
idea of infalliblity be joined to any perſon, and theſe in g 
two conſtantly together poſſeſs the mind; and then one 
body in two places at once ſhall be ſwallowed for a 
certain truth, whenever that imagined infallible per. 
ſon dictates, and demands aſſent without inquiry, 
162. Some ſuch wrong combinations of ideas will be 
found to eſtabliſh the irreconcileable oppoſition be. 
tween different ſets of philoſophy and religion: for 
we cannot imagine every one of their followers to im- 
poſe wilfully on himſelf, ard knowingly refuſe truth 
offered by plain reaſon. Intereſt, though it does a 
great Pax ff. the caſe, yet cannot be thought to work 
whole ſocieties of men to ſo univerſal a perverſeneſs, 
as that every one of them ſhould knowingly maintain 
falſehood ; ſome at leaſt muſt be allowed to do what 
all pretend to, i. e. to purſue truth ſincerely. That 
therefore which captivates their reaſons, and leads men 
of ſincerity blindfold from common ſenſe, will, when 
examined, be found to be what we are ſpeaking of : 
ſome independent ideas are by education, cuſtom, and 
the conſtant din of their party, ſo coupled in their 
minds, that they always appear there together ; and 
they can no more ſeparate them in their thoughts, than 
if they were but one idea; and they operate as if they 
were ſo. This gives ſenſe to jargon, demonſtration to 
abſurdities, and conſiſtency to noaſenſe, and is the foun- 
dation of the greateſt errors in the world. The con- 
fuſion of two different ideas, which a cuſtomary con- 
nection of them in their minds hath to them in effect 
made but one, cannot but fill mens heads with falſe 
views, and their reaſonings with falſe conſequences, 


SECT. XXIX. Of Knowledge in general. 


163. SINCE the mind, in all its thoughts and rea- 
ſonings, has no other immediate object but its own 
ideas, which alone it does or can contemplate, it is 
evident that our knowledge is only converſant about 
them. Anowledge then ſeems to be nothing but the 
perception of the connection and agreement, or diſ- 
agreement and repugnancy of any of our ideas: where 
this perception is, there is knowledge; and where it is 
not, there, though we fancy, gueſs, or believe, yet we 
always come ſhort of knowledge. When we know that 
white is not black, what do we but perceive that theſe 
two ideas do not agree? Or that the three angles of a 
triangle, are equal to two right ones; what do we more 
but perceive that equality to two right ones does ne- 
ceſſarily agree to and is inſeparable from the three 


diſtinctly wherein this agreement or diſagreement con- 
ſits, we may reduce it all to theſe four 6 2 iſt, Iden- 
tity or diverſity; 2dly, Relation; 3dly, Co- exiſtence; 
4thly, Real exiſtence. 

164. 1. 1dentity or diverſity. Tt is the firſt a& of 
the mind 2 perceive its ideas; and, ſo far as it per- 
ceives them, to know each what it is, and thereby to 
perceive their difference, that is, the one not to be the 
other: by this the mind clearly perceives each idea to 
agree with itſelf, and to be what it is; and all diſtin 
ideas to diſagree, This it does without any pains or 
deduction, by its natural power of perception and di- 
ſtinction. This is what men of art have reduced to 
thoſe general rules, viz. What is, it; and, It is im: 
poſſible for the ſame thing to be and not to be. But 1h 
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ledges maxim Can make a man know it clearer, that round is ing that he was once certain of the truth of this pro- Degrees of 
* , 


not ſquares than the bare perception of thoſe two ideas, polition, that the three angles of a triangle are equal Knowledge, 


which the mind at firſt fight perceives to diſagree. 
165. II. The next ſort of agreement or diſagree- 
ment the miad perceives in any of its ideas may be 
called relative, and is nothing but the perception of 
the relation between any two ideas of what kind ſo- 
ever; that is, their agreement or diſagreement one with 
another in ſeveral ways the mind takes of comparing 
"_ ITI. The third ſort of agreement or diſagree- 
ment to be found in our ideas, is, coexi/fence or non. ex- 
ifence in the ſame ſubje& ; and this belongs. particu- 
Jarly to ſubſtances. Thus when we pronounce con- 
cerning gold, that it is fixed; it amounts to no more but 
this, that 1 or a power to remain in the fire 
unconſumed, is an idea that always accompanies that 
particular ſort of yellowneſr, weight, fiſibility, &c. 
which make our complex idea ſignified by the word 


old. | 
: 167. IV. The fourth ſort is that of actual and real 
exiſience agreeing to any idea. Within theſe four ſorts 
of agreement or diſagreement, is contained all the 
knowledge we have, or are capable of. For all that we 
know or can affirm concerning any idea, is, That it is, 
or is not, the ſame with ſome other; as, that blue 7s 
not yellow : That it does, or does not, coexiſt with ano- 
ther in the ſame ſubject; as, that iron is ſuſceptible of 


nagnetical impreſſions : That it has that or this rela- 


tion to ſome other ideas; as, that two triangles, upon 
equal baſes upon tauo parallels, are equal: or, That it 
has a real exiſtence without the mind; as, that God is. 

168. There are ſeveral ways wherein the mind is 
poſſeſſed of truth, each of which is called &zowledge. 
Firſt, There is actual knowledge, when the mind has a 
preſent view of the agreement or diſagreement of any 
of its ideas, or of the relation they have one with ano- 
ther. Secondly, A man is faid to know any propoſi- 
tion, when having once evidently perceived the agree- 
ment or diſagreement of the ideas whereof it conſiſts, 
and ſo lodged it in his memory, that whenever it comes 
to be reflected on again, the mind aſſents to it without 
doubt or heſitation, and is certain of the truth of it. 
And this may be called habitual knowledge. And thus 
a man may be ſaid to know all thoſe truths which are 
lodged in his memory by a foregoing, clear, and full 
perception. | 

169. Of habitual knowledge there are two ſorts: the 
one is of ſuch truths laid up in the memory, as when- 
ever they occur to the mind, it actually perceives the 
relation that is between thoſe id:as. And this is in all 
thoſe truths, where the ideas themſelves, by an imme- 
diate view, diſcover their agreement or diſagreement 
one with another. The other is of ſuch truths, where- 
of the mind having been convinced, it retains the me- 
mory of the conviction, without the proofs. Thus a 
man that remembers certainly, that he once perceived 
the demonſtration, that the three angles of a triangle 
are equal to two right ones, knows it to be true, when 
that demonſtration is gone out of his mind, and poſſibly 
cannot be recollected: but he knows it in a different 
way from what he did before, namely, not by the in- 
tervention of thoſe intermediate ideas, whereby the a- 
zrcement or diſagreement of thoſe in the propoſition 
Vas at firſt perceived, but by remembering, 1. e. know- 


1 \ 


to two right ones. The immutability of the ſame re- 


lations between the ſame immutable things, is now the 


idea that ſhews him, that if the three angles of a tri- 
angle were once equa] to two right ones, they will al- 
ways be ſo, And hence he comes to be certain, that 
what was once true, is always true; what ideas once 
agreed, will always agree; and conſequently, what he 
once knew to be true, he will always know to be true, 
as long as he can remember that he once knew it. 


SECT. XXX. Of the Degrees of our Knowledge. 


170. ALL our knowledge conſiſting in the view the 
mind has of its own ideas, which is the utmoſt light 
and greateſt certainty we are capable of, the different 
„ of our Anoauledge ſeems to lie in the different 
way o — the mind has of the agreement or 
diſagreement of any of its ideas. 2 

171. When the mind perceives this agreement or 
diſagreement of two ideas immediately by themſelves, 
without the intervention of any other, we may call it 
intuitive knowledge; in which caſes the mind perceives 
truth, as the eye does light, only by being directed 
towards it. Thus the mind perceives, that white is 


not black ; that three are more than two, and equal ts 


one and two, This part of knowledge is irreſiſtible, 
and, like the bright ſunſhine, forces itſelf immedi- 
ately to be perceived as ſoon as ever the mind turns its 
view that way. It is on this intuition that depends all 
the certainty and evidence of our other knowledge ; 
which certainty every one finds to be ſo great, that he 
cannot imagine, and therefore not require a greater. 
172. The next degree of knowledge is, where the 
mind perceives not this agreement or diſagreement im- 
mediately, or by the jzuxta-poſition, as it were, of the 
ideas, becauſe thoſe idea concerning whoſe agreement 
or diſagreement the inquiry is made, cannot by the 
mind be ſo put together as to ſhew it. In this caſe the 
mind is fond to diſcover the agreement or diſagreement 
which it ſearches, by the intervention of other ideas : 
And this is that which we call reaſoning. - And thus, 
if we would know the agreement or diſagreement in 
bigneſs between the three angles of a triangle and two 
right angles, we cannot by an immediate view and 
comparing them do it; becauſe the three angles of a 
triangle cannot be brought at once, and be compared 
with any other one or two angles. And fo of this 
the mind has no immediate or intuitive knowledge. 
But we muſt find out ſome other angles to which the 
three angles of a triangle have equality ; and finding 
thoſe equal to two right ones, we come to know the 


equality of theſe three angles to two right ones. 


Theſe intervening ideas which ſerve to ſhew the agree- 
ment of any two others, are called pro; and where 
the agreement or diſagreement is by this means plain- 
ly and clearly perceived, it is called demonſtration. 


A quickneſs in the mind to find thoſe proofs, and to 


apply them right, is that which is called fagacity: 
173. This knowledge, though it be certain, is not 


ſo clear and evident as intuitive knowledge. It re- 


quires pains and attention, and ſteady application of 


mind, to diſcover the agreement or diſagreement of 


the ideas it conſiders; and there muſt be a progreſſion 


by Reps and degrees before the mind can in this way 


ſc] arrive 


( 18 ) 
Degrees of arrive at certainty. Before 
Knowl-dg*- doubt, which, in intuitive Enowledge, cannot happen 


monſtration there was a 


to the mind that has its faculty of perception left to- a 
degree capable of diſtin idens, no more than it can 


be a doubt to the eye (that can diſtinctiy ſee white 


and black) whether this ink and paper be all of a co- 
lour. 14 ; 
174. Now, in every ſtep that reaſon- makes in de- 
monſtrative knowledge, there is an intuitive knowledge 
of that agreement or diſagreement it ſeeks with the 
next immediate ideaz which it uſes as a proof : for if 
it were not ſo, that yet would need a proof; fince 
without the perception of fuch agreement or diſagree- 
ment, there is no knowledge produced. By which it 
is evident, that every ſtep in reaſoning that produces 
knowledge has intuitive certainty ; but when the mind 
| perceives, there is no more required but to remember 
it, to make the agreement or diſagreement of the ideas 
concerning which we inquire viſible and certain. 'This 
intuitive perception of the agreement or diſagreement 
of the intermediate ideas in each ſtep and progreſſion 
of the demonſtration, muſt. ao be exactly carried in 
the mind ; and a man muſt be ſure that no part is left 
out; which becauſe in long deductions the memory 
cannot eaſily retain, this knowledge becomes more im- 
erfect than intuitive, and men often embrace falſe- 
oods for demonſtrations. : 

175. It has been generally taken for granted, that 
mathematics alone are capable of demonſtrative cer- 
tainty, But to have ſuch an agreement or diſagree- 
ment as may be intuitively perceived, being not the 
privilege of the ideas of number, extenſion, and figure 
alone, it may poſſibly be the want of due method and ap- 
plication in us, and not of ſufficient evidence in things, 
that demonſtration has been thought to have fo littie 
to do in other parts of knowledge: For in whatever 
ideas the mind can perceive the 3 or diſagree- 
ment immediately, there it is capable of intuitive know» 
ledge : And where it can perceive the agreement or 
3 of any two ideas by an intuitive percep- 
tion of the agreement or diſagreement they have with 
any intermediate ideas, there the mind is capable of 
demonſtration which is not limited to the ideas of fi- 

ure, number, extenſion, or their modes. The rea- 
2 why it has been generally ſuppoſed to belong to 
them only, is becauſe in comparing their equality or 
exceſs the modes of numbers have every the leaſt diffe- 
rence very clear and perceivable: And in extenſion, 
though every the leaſt exceſs is not ſo perceptible, yet 
the mind has found out ways to diſcover the juſt equa- 
lity of two angles, extenſions, or figures; and both, 
that is, numbers and figures, can be ſet down by vi- 
ſible and laſting marks. 

176. But in other ſimple ideas, whoſe modes and 
differences are made and counted by degrees, and not 
quantity, we have not ſo nice and accurate a diſtinc- 
tion of their differences as to perceive or find ways to 
meaſure their juſt equality or the leaſt differences: for 
thoſe other ſimple ideas being appearances or ſenſations 
produced in us by the /ize, figure, motion, &c. of mi- 
nute corpuſcles ſingly inſenſible, their different degrees 
alſo depend on the variation of ſome or all of thoſe 
cauſes; which ſince it cannot be obſerved by us in par- 
ticles of matter, whereof each is too ſubtile to be per- 
ccived, it is impoſſible for us to have any exact mea- 


METAPHYSICS. 


Sed. Xxx 
ſures of the different degrees of theſe fimple ;d:a, x 
Thus, for inſtance, not knowing what number of vor. end 
ticles, nor what motion of them, is fit to produce nn 
preciſe degree of auhiteneſ, we cannot demonſtrate the 
certain equality of any two degrees of whiteneſs, be. 
cauſe we have no certain ſtandard to meaſure them by 
nor means to diſtinguiſh every the leaſt difference; the 
only help we have being from our fenſes, which in this 
point fail us. N 

177. But where the difference is ſo great as to pro. 
duce in the mind ideas clearly diſtinct, there idea; of 
colours, as we ſee in different kinds, (blue and red, for 
inſtance), are as capable of demonſtration as ideas of 
number and extenſion. What is here ſaid of colours 
holds true in all ſecondary qualities. Theſe two then 
intuition and demonſtration, are the degrees of dis 
knowledge ; whatever comes ſhort of one of theſe is 
but /aith or opinion, not knowledge, at leaſt in all ge- 
neral truths, There is indeed another perception of 
the mind employed about the particular exiſtence of f. 
nite beings without us; which going beyond probabi- 
lity, but not reaching to either of the foregoing de- 
= of certainty, paſſes under the name of know. 

ge. 


178. Eg can be more certain than that the 
idea we receive from an external object is in our minds: 
This is intuitive knowledge; but whether we can 
thence certainly infer the exiſtence of any thing with. 
out us correſponding to that idea, is that whereof ſome 
men think there may be a-queſtion made, becauſe men 
may have ſuch an idea in their minds when no ſuch 
things exiſt, no ſuch object affects their ſenſes. But it 
is evident that we are invincibly conſcious to ourſelves 
of a different perception, when we look upon the ſun 
in the day, and think on it by night; when we aQu- © 
ally taſte wormwood or ſmell a roſe, or only think on 
that ſavour or odour. So that we may add to the 
two former ſorts of knowledge this alſo of the exiſt- 
ence of particular external objects, by that perception 
and conſciouſneſs we have of the actual entrance of 
ideas from them, and allow theſe three degrees of 
knowledge, viz. intuitive, demonſtrative, and ſenſitive. 

179. But ſince our knowledge is founded on and em- 
ployed about our ideas only, will it follow thence that 
it muſt be conformable to our ideas;- and that where 
our ideas are clear and diſtin, obſcure and confuſed, 
there our knowledge will be ſo too? No. Fr our know- 
ledge. conſiſting in the perception of the agreement & 
or diſagreement of any two ideas, its clearneſs or ob- 
ſcurity conſiſts in the clearneſs or obſcurity of that 
perception, and not in-the clearneſs or obſcurity of the 
ideas themſelves. A man (for inſtance) that has a 
clear idea of the angles of a triangle, and of equality 
to two right ones, may yet have but an obſcure per- 
ception of their agreement ; and ſo have but a very 
obſcure knowledge of it. But obſcure and confuſed 
ideas can never produce any clear or diſtinct know- 
ledge ; becauſe, as far as any ideas are obſcure or con- 
fuſed, ſo far the mind can never perceive clearly whe- 
ther they agree or diſagree. 


SECT. XXXI. Of the Extent of Human Know 
ledge. | 
180. From what has been ſaid concerning know 
ledge, it follows, Firſt, That we can have * 
| ge 


4, XXXI. 1 
of ledge farther than we have ideas. | 
ledge Secondly, That we have no knowledge farther than 
we can have perception of that agreement or diſagree- 
ment of our ideas, either by intuition, demonſtration, 
ation. 
1 Ny, We cannot have an intuitive knowledge 
that ſhall extend itſelf to all our ideas, and all that we 
would know about them, becauſe we cannot examine 
and perceive all the relations they have one to another 
by juxta-pofition, or an immediate compariſon one 
with another. Thus we cannot intuitively perceive the 
equality of two extenfions, the difference of whoſe fi- 
ares makes their parts incapable of an exact imme- 
| application. | 
Fourthly, Our rational knowledge cannot reach to 
the whole extent of our ideas; becauſe between two 
different ideas we would examine, we cannot- always 
find ſuch proofs as we can connect one to another, 
with an intuitive-knowledge in all the parts of the de- 
duction. | 
Fifthly, Sen/tive knowledge reaching no farther 
than the exiſtence of things actually preſent to our 
ſenſes, is yet much narrower than either of the former, 
Sixthly, From all which it is evident, that the ex- 


lity of hingt, but even of the extent of our own ideas. 


and yet perhaps ſhall never be able to find a circle equal 
to a ſquare. . 

181, The affirmations or negations we make con- 
cerning the ideas we have, being reduced to the four 
ſorts eee viz. identity, coexiſtence, rela- 
tion, and real exiſtence, we ſhall examine how far our 
knowledge extends in each of theſe. 

— 182. Firſt, As to identity and diver/ity, our intuitive 
knowledge is as far extended as our ideas themſelves ; 
and there can be no idea in the mind which it does not 
preſently, by an intuitive knowledge, perceive to be 
* is, and to be different from any other. 

183. Secondly, As to the agreement or diſagree - 
ment of our ideas in coexiſtence : in this our know- 
_ is very ſhort ; tho' in this confiſts the greateſt 
and moſt material part of our knowledge, concerning 
ſubſtances. For our ideas of ſubſtances being nothing 
but Certain collection. of ſimple ideas, coexiſting in one 
ſujet, (our idea of flame, for inſtance, is a body hot, 
luminous, and moving upward ; when we would know 
any thing farther concerning this, or any other fort of 
ſubſtance, what do we do but inquire what other qua- 
lities or powers theſe ſubſtances have, or have not? 
Whick is nothing elſe but to know what other ſimple 
ideas do or do not coexift with thoſe that make up that 
complex idea. The reaſon of this is, becauſe the ſimple 
idea which make up our complex ideas of ſubſtaytes, 
haue no viſible neceſſary connection or inconſiſtence 
with other ſimple ideas whoſe coexiſtence with them 
we would inform ourſelves about, Theſe ideas be- 
ing likewiſe, for the moſt part, ſecondary qualities, 
Which depend upon the primary qualities of their mi- 
nute or inſenſible parts, or on Packing yet more re- 
mote from our comprehenfion, it is impoſſible we 
ſhould know which have a neceſſary union or incon- 
— one with another, ſince we know not the root 
rom whence they {pring, or the ſize, figure, and tex- 
cure of parts og-which they depend, and from which 
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tent of our knowledge comes not only ſhort of the rea- 


We have the ideas of a ſquare, a circle, and equality ; 
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they reſult. 


184. Beſides this, there is no diſcoverable Cconnecs Knowledge. 


tion between any ſecondary quality, and thoſe primary 
qualities that it depends on. We are ſo far from 
knowing what figure, ſize, or motion produces (for 
(inftance), a yellow colour, or ſweet taſte, or a ſharp 
ſound, that we can by no means conceive how any Aze, 
figure, or motion, can poſſibly produce in us the idea of 
any colour, taſte, or ſound, whatſoever z and there is 
no conceivable connection between the one and the 
other. | 
185. Our knowledge therefore of coexiſtence reaches 
little farther than experience. Some few, indeed, of 
the primary qualities have a neeeſſary dependence and 
vilible connection one with another; as fgure neceſ- 
ſarily ſuppoſes extenſion, receiving or communicating 
motion by impulſe ſuppoſes ſolidity. But qualities co- 
exiſtent in any ſubject, without this dependence and 
connection, cannot certainly be known to coexiſt any 
farther than experience by our ſenſes informs us. 
Thus, though upon trial we find gold yellow, weighty, 
malleable, falible, and fixed, yet 5 none of theſe 
have any evident dependence or neceſſary connection 
with the other, we cannot certainly know that where 
any four of theſe are, the % will be there alſo, how 
highly probable ſoever it may be : but the higheſt de- 
gree of probability amounts not to certainty ; with- 
out which there can be no true knowledge : for this 
coexiſtence can be no further known, than it is per- 
ceived ; and it cannot be perceived, but either, in par- 
ticular ſubjects, by the obſervation of our ſenſes, or, 
in general, by the neceſſary connection of the ideas 
themſelves. 


19) 


Extent of 


186. As to incompatibility, or repugnancy to coex- 


my we may, know, that any ſubject can have of each 
ort of primary qualities but one particular at once, 
one extenſion, one figure; and ſo of ſenſible ideas, pe- 
cuhir to each ſenſe : for whatever of each kind is pre- 
ſent in any ſubject, excludes all others of that fort ; 
for inſtance, one ſubject cannot have two /mells or 
two colours at the ſame time. 
187. As to powers of ſubſtances, which make a 
t part of our inquiries about them, and-are no in- 
conſiderable branch of our knowledge; our knowledge 


as to theſe reaches little farther than experience, be- 


cauſe they conſiſt in a texture and motion of parts 
which we cannot by any means come to diſcover. 


Experience is that which in this part we muſt de- 
pend on; and it were to be wiſhed that it were more 


improved. 
188. As ta the third ſort, the agreement or diſa- 
eement of our ideas in any other relation, this is the 
1 — field of knowledge, and it is hard to deter- 
mine how far it may extend. This part depending 
on our ſagacity in finding intermediate ideas that may 
ſnew the habitudes and relations of ideas, it is an hard 
matter to tell when we are at the end of ſuch diſcove- 
ries. They that are ignorant of algebra, cannot ima- 
ine the wonders in this kind that are to be done by 
it ; and what further improvements and helps advanta- 
geous to other parts of knowledge the ſagacious mind 
of man may yet find out, it is not eaſy to determine. 
The ideas of quantity are not thoſe alone that are ca- 
able of demonſtration and knowledge; other, and per- 
bows more uſeful parts of contemplation, would un- 


[ C2 ] | doubt. 
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. 
Extent of doubtedly afford us certainty, if vices, paſſions, and 
Knowleegee domineering intereſt, did not oppoſe or menace endea- 


. 


75 


vours of this kind. s 

189. The idea of a Supreme Being, infinite in 
power, goodneſs, and wiſdom, whoſe workmanſhip 
we are, and on whom we depend ; and ideas of our- 
>lves, as underſtanding rational creatures; would, if 
duly conſidered, afford ſuch foundation of our duty, 
and rules of adtion, as might place morality amoug 
the. ſciences capable of demonſtration. The relations 
of other modes may certainly be perceived, as well as 
thoſe of number and extenſion. Where there is no pro- 
perty, there is no injuſtice, is a propoſition as certain as 
any demonſtration in Euclid: for the idea of property 
being a right to any thing ; and the idea of injuſtice 
being the invaſion or violation of that right; it is evi- 
dent, that theſe idea; being thus eſtabliſhed, and theſe 
names annexed to them, we can as certainly know this 
propoſition to be true, as that a friangle has three 
angles equal to two right ones. Again, No government 
allows abſolute liberty. The idea of government being 
the eſtabliſhment of ſociety upon certain rules or laws 
which require conformity to them, and the idea of ab- 
ſolute liberty being for any one to do whatever he plea- 
ſes, we are as capable of being certain of the truth of 
this, propoſition as of any in mathematics. 

190. What has given the advantage to the ideas of 
guality, and made them thought more capable of cer- 
tainty and demonſtration, 18, 

191. Firſt, That they can be repreſented by ſen- 
fible marks, which have a nearer correſpondence with 
them than any words or ſounds. Diagrami drawn on 
paper are copies of the ideas, and not liable to the 
uncertainty that words carry in their ſignification: but 
we have no ſenſible marks that reſemble our moral ideas, 
and nothing but words to expreſs them by; which 
though when written they remain the ſame, yet the 
ideas they ſtand for may change in the ſame man; and 
it is very ſeldom that they are not different in different 
perſons. : 

192. Secondly, Moral ideas are commonly more 
complex than figures. Whence theſe two inconvenien- 
ces follow: 1. That their names are of more uncertain 
ſignification; the preciſe collection of ſimple ideas 
they ſtand for not being ſo eaſily agreed on, and ſo the 
ſign that is uſed for them, in communication always, and 
in thinking often, does not ſteadily carry with it the 
{ame idea. 2. The mind cannot eafily retain thoſe pre- 
ciſe combinations ſo exactly and perfectly as is neceſ- 
fary, in the examination of the habitudes and corre- 
ſpondencies, agreements or diſagreements, of ſeveral of 
them one with another, eſpecially where it is to be 
judged of by long deductions, and the intervention 
of ſeveral other complex ideas to ſhew the agree- 

ment or diſagreement of two remote ones. 

193. Now one part of theſe diſadvantages in moral 
ideas, which has made them to be thought not capable 
of demonſtration, may in a good meaſure be remedied 
by definitions, ſetting down that collection of ſimple 
ideas which every term ſhall ſtand for, and then uſing 
the terms ſteadily and conſtantly for that preciſe col- 
lection. 

194. As to the fourth ſort of knowledge, viz. of 
the real actual exiſtence of things, we have an intuitive 
knowledge of our own exiſtence; a demonſtraw#ve 
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Thirdly, Want of tracing and examining our ideas. 


'and viſible parts of the world, and the reaſons we have 


Sect. XXV. 
knowledge of the exiſtence of God; and a ſenſitive (4, 
knowledge of. the objects that preſent themſelves to our Ina 
enſe. 

4 = From what has been ſaid, we may diſcover 
the cauſes of our ignorance, which are chiefly theſe 
three: Firſt, Want of ideas: Secondly, Want of a 
diſcoverable connection between the ideat we have: 


196. Firſt, There are ſome things we are ignorant 
of for want of ideas. All the fimple ideas we have 
are confined to the obſervations of our ſenſes, and the 
operations of our own minds that we are conſcious of - 
in ourſelves, What other ideas it is poſſible other 
creatures may have by the aſſiſtance <F other ſenſes 
and faculties more or perfeQer than we have, or diffe. 
rent from ours, it is not for us to determine; but to 
ſay or think there are no ſuch, becauſe we conceive 
nothing of them, is no better an argument, than if a 
blind man ſhould be poſitive in it, that there was no 
ſuch thing as fight and colours, becauſe he had no 
manner of idea of any ſuch thing. What facultics 
therefore other ſpecies of creatures have to penetrate 
into the nature and inmoſt conſtitutions of things, we 
know not. This we know, and certainly find, that we 
want other views of them, belides thoſe we have, to 
make diſcoveries of them more perfect. The intellec- 
tual and ſenſible world are in this perfectly alike, 
that the parts which we ſee of either of them hold 
no proportion with that we ſee not, ard whatſoever 
we can reach with our eyes or our thoughts of either of 
them is but a point almoſt nothing in compariſon of 
the reſt. : — 

197. Another great cauſe of ignorance, is the 
want of ideas that we are capable of: This keeps us 
in ignorance of things we conceive capable of being 
known. Bulk, figure, and motion, we have ideas 
of; yet not knowing what is the particular bulk, 
motion, and figure, of the greateſt part of the bodies 
of the univerſe, we are ignorant of the ſeveral powers, 
efficacies, and ways of operation, whereby the effefs - 
we daily ſee are produced. 'Theſe are hid from us, in 
ſome things, by being too remote; in others, by being 
too minute. 

198. When we conſider the vaſt diſtanceof the known 


to think that what lies within our kep is but a ſmall 
part of the immenſe univerſe, we ſhall then diſcover an 
huge abyſs of ignorance. What are the particular fa- 
brics of the great maſſes of matter which make up 
the whole ſtupendous frame of eorporeal beings; 
how far they are extended; what is their motion, 
and how continued; and what influence they have up- 
on one another; are contemplations, that at firſt 
glimpſe our thoughts loſe themſelves in. If we confine 
our thoughts to this little ſyſtem of our ſun, and the 

roſſer maſſes of matter that viſibly move about it; what 
| ſorts of vegetables, animals, and intellectu 
corporeal beings, infinitely different from thoſe of our 
little ſpot of earth, may probably be in other planets 
to the knowledge of which, even of their outward fi- 
gures and parts, we can no way attain whillt we are 
confined to this earth, there being no natural means, 
either by ſenſation or reffection, to convey their cer- 
tain ideas into our minds? 


199. There are other bodies in the univerſe, no Wy 
: | con- 


> 
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the g inſtruments of nature on which depend all 

eir ſecondary qualities and operations, our want of 
preciſe diſtinct ideas of their primary qualities keeps 
us in incurable ignorance of what we defire to know 
about them. Did we know the mechanical affections 
of rhubarb and opium, we might as eaſily account for 
their operations of purging or cauſing flecp, as a 
watchmaker can for the motions. of his watch. The 
diſfolving of ſilver in agua fortis, or gold in aqua re- 
gia, and not vice verſa, would be then, perhaps, no 
more difficult to know, than it is to a ſmith to under- 


and why the turning of one key will open a lock, and. 
But whilſt we are deſti- 


not the turning of another. 
tute of ſenſes acute enough to diſcover the minute par- 
ticles of bodies, and to give us ideas of their mecha- 
nical affections, we muſt be content to be ignorant of 
their properties and operations : nor can we be aſſured 
about them any farther than ſome few trials we make 
are able to reach; but whether they will ſucceed again 
another time, we cannot be certain. This hinders 
our certain knowledge of univerſal] truths concerning 
vatural bodiesz and our reaſon carries us herein very 
little beyond particular matters of fact. And there- 
fore, how far ſoever human induſtry may advance 
uſeful and experimental philoſophy in phyſical things, 
yet ſcientifical will fill be out of our reach; be- 
cauſe we want perfect and adequate ideas of thole very 


bodies which are neareſt to us, and molt under our 


command. © | 

y 200. This, at firſt ſight, ſhews us how diſpropor- 
tionate our knowledge is to the whole extent, even of 
material beings ; to which if we add the conſideration. 
of that infinite number of Hpirits that may be, and pro- 
bably are, which are yet more remote from our know- 
ledge, whereof we have no cognizance; we ſhall find 
this cauſe of ignorance conceal from us, in an impe- 
netrable obſcurity, almaſt the whole intellectual world, 
a greater, certainly, and a more beautiful world than 


the material : for bating ſome very few idea; of ſpi- 


rit we get from our own mind. by reflection, and from 
thence the beſt we can collect of the Father of all ſpi- 
rits, the Author of them and us and all things, we 
have no certain information ſo much as of the exiſtence 
of other ſpirits but by revelation ; much leſs have we 
diſtinct ideas of their different natures, ſtates, powers, 
and ſeveral conſtitutions, wherein they agree or differ 
one from another, and from us; and therefore in what 
concerns their different ſpecies and properties, we are 
under an abſolute ignorance. —. 

201, The ſecond cauſe of ignorance, is the want 
of diſcuverable connection between thoſe ideas we have : 
where we want that, we are utterly incapable of uni- 
verſal and certain knowledge: and are, in the for- 
mer caſe, left only to obſervation and experiment. Thus 
the mechanical affections of bodies having no affinity 
at all with the ideas they produce in us, we can have 
no diſtin knowledge of ſuch operations beyond our 
Experience ; and can reaſon no otherwiſe about them, 
than as the eſſects or appointment of an infinitely avi/e 
agent, which perfectly ſurpaſs our comprehenſions. 

. 202. The operation of our minds upon our bodies 
as inconceivable. How any thought ſhould pro- 
uce a motion in body, is as remote from the na- 
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* ealed from us by their minuteneſi. Theſe inſen- 
— able corpuſcles being the active parts of matter, and 
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did not convince us, the conſideration of the things 
themſelves would never be able in the leaſt to diſcover 
tO us. 

203. In ſome of our ideas there are certain relations, 
habitudes, and connections, ſo viſibly included in the 
nature of the ideas of themſelves, that we cannot con- 
ceive them ſeparable from them by any power what- 
ſoever : in theſe only we are capable of certain and 
univerſal knowledge, Thus the idea of a right-lined 
triangle, neceſſarily carries with it an equality of its 
angles to two right ones. But the coberenee and con- 
tinuity of the parts of matter, the production of ſen- 
ſation. in us of colours and ſounds, &c. by impulſe and 
motion, being ſuch wherein we can diſcover no natu- 
ral connection with any ideas we have, we cannot but 
aſcribe them to the arbitrary will and good pleaſure of 
the wiſe Architect. 

204. The things that we obſerve conſtantly to pro- 
ceed regularly, we may conclude to act by a law ſet 
them; but yet by a law that we know not; whereby, 
tho? cauſes work ſteadily, and effects conſtantly flow 
from them, yet their connections and dependencies be- 
ing not diſeoverable in our ideas, we can have but an 
experimental knowledge of them. 

205. The third cauſe of ignorance, is our want of 
tracing tboſe ideas aue have X may have, and find - 
ing out thoſe intermediate idear which may ſhew us 
what habitude of agreement or diſagreement they may 
have one with another : and thus many are ignorant. 
of mathematical truths, for want of application in in- 
quiring, examining, and by due ways comparing thoſe 

as 

206. Hitherto we have examined the extent of our 
knowledge in reſpe& of the ſeveral ſorts of beings 
that are: there is another extent of it, in reſpe& of 
univerſality, which will alſo deſerve to be confidered ; 
and 1n this regard our knowledge follows the nature 
of our ideas. If the ideas are ab/irad, whoſe agree- 
ment or diſagreement we perceive, our knowledge is 
univerſal. For what is known of ſuch general ideas, 
will be true of every particular thing in which that 
efſence, that is, ab/trad idea, is to be found: and what 
is once known of ſuch ideas, will be perpetually and 
for ever true. So that, as to all general knowledge, 
we muſt fearch and find. it only in our on minds: and: 
it is only the examining of our own ideas that furniſhes 
us with that. Truths belonging to eſſences of things, 
(that is, to abſtrad@ ideas), are: eternal, and are to be 
found ont by the contemplation only of thoſe eſſences, 
as the exiſtence of things is to be known only from ex- 
perience. | 


SecT. XXXIL Of the Reality of our Knowledge. 


207. Tus reader by this time may be ready to ob- 
ject, If it be true, that all knowledge lies only in the 
perception of the agreement or diſagreement of our 
own ideas, the viſions of an enthufraft, and the rea- 
ſonings of a ſober man, will be equally certain: it is 
no matter how things are, ſo a man obſerve but the 


agreement of his own imaginations, and talk conform- 


ably ; it is all truth, all certainty. 
208. To this it is anſwered, That if our knowledge 
of our ideas ſhould terminate in them, and reach no 


Aarther, 


| ( 2x ) 
ture of our ideas, as how any body ſhould produce Reality of 
any thought in the mind. That it is fo, if experience Knowledge, 
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Reality of 
Knowledge, 


farther, when there is ſomething farther intended, 
our molt ſerious thoughts would be of little more 
uſe than the reveries of a crazy brain, But it is 
evident, that this way of certainty, by the knowledge 
of our own ideas, goes a little farther than bare ima- 


gination; and that all the certainty of general truths 


(1 


ted to produce in us. 


a man has, lies in nothing elſe but this 
our ideas. 

209. It is evident, that the mind knows not thin 
immediately, but by the intervention of the ideas it 
has of them. Our knowledge therefore is real, only fo 
far as there is a conformity between our ideas and the 
reality of things. But how ſhall we know when our 
ideas agree with things themſelves? There are favs forts 
of ideas, that we may be aſſured agree with things : 
theſe are, 

210. Firſt, Simple ideas; which fince the mind can 
by no means make to itſelf, muſt be the effect of things 
operating upon the mind in a natural way, and produ- 
cing therein thoſe perceptions, which, by the will of 
our Maker, they are ordained and adapted to. Hence 
it follows, that /mple ideas are not fictions of our fan- 
cies, but the natural and regular productions of things 
without us, really operating upon us; which carry with 
them all the conformity our ſtate requires, which is to 
repreſent things under thoſe appearances they are fit- 
Thus the idea of whiteneſs, as 

is in the mind, exaQly anſwers that power which is 
in any body to produce it there. And this conformity 
between our /imple ideas, and the exiſtence of things, is 
ſufficient for real knowledge. 

211, Secondly, All our complex ideas, except thoſe 
of ſubſtances, being archetypes of the mind's own ma- 
king, and not referred to the exiſtence of things as to 
their originals, cannot want any conformity neceſſary to 
real knowledge: for that which is not defigned to re- 
preſent any thing but itſelf, can never be capable of a 
wron reſentation. Here the ideas themſelves are 
— ＋ as archetypet, and things no otherwiſe re- 
garded than as they are conformable to them. Thus 
the mathematician conſiders the truth and properties 
belonging to a rectangle or circle only as they are ideas 
in his own mind, which poſlibly he never found exiſt- 
ing mathematically, that is, preciſely true: yet his 
knowledge is not only certain, but real; becauſe real 
things are no farther concerned, nor intended to be 
meant by any ſuch propoſitions, than as things really 
agree to thoſe archetypes in his mind. It is true of the 
idea of a triangle, that its three angles are equal to two 
right ones: it is true alſo of a triangle, wherever it 
exiſts: what is true of thoſe figures that have barely 
an ideal exiſtence in his mind, will hold true of them 
alſo when they come to have a real exiſtence in 
matter. | 

212. Hence it follows, that moral knowledge is as 
capable of real certainty as mathematics: For certainty 
being nothing but the perception of the agreement or 
diſagreement of our ideas, and demonſtration nothing 
but the perception of ſuch agreement by the interven- 
tion of other ideas; our moral ideas, as well as mathe- 
matical, being archetypes themſelves, and ſo adequate 
or complete ideas, all the agreement or diſagreement 
we (hall find in them will produce real knowledge, as 
well as in mathematical figures. That which is requi- 


wledge of 


| ſite to make our knowledge certain, is the clearneſs of 


\ 
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more clear, certain, and diſtin, and readier to occur 


/itions, wherein the ideas in our underſtandings are put 


_ 
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our ideas; and that which is required to make it real, Otis 
is, that they anſwer their archetype. | — 

213. Thirdly, But the complex ideas, which we re. 
fer to archetypes withont us, may differ from them, and 
ſo our knowledge about them may come ſhort of be. 
ing real; and ſuch are our ideas of ſuhſlancet. Theſe 
muſt be taken from ſomething that does or has exiſt. 
ed, and not be made up ideas arbitrarily put together 
without any real pattern. Herein, therefore, js found. 
ed the reality of our knowledge concerning ſubſtances, 
that all our complex ideas of them muft be ſuch, and 
ſuch only, as are made up of ſuch fimple ones as have 
been difcovered to coexiſt in nature. And our idea; 
being thus true, though not perhaps very exact copies, 
are the ſubjects of the real knowledge of them. What. 
ever ideas we have, the agreement we find they have 
with others will be knowledge. If thoſe ideas be ab- 
ſtract, it will be general knowledge. But to make it 
real concerning ſubſtances, the ideas muſt be taken from 
the real exiſtence of things. Wherever, therefore, we 
perceive the agreement or diſagreement of our ideas, 
there is certain knowledge : and wherever we are ſure 
thoſe ideas agree with the reality of things, there is 
certain real noauledge. 


SECT. XXIII. Of Truth in general. | 


214. Taurn, in the proper import of the word, ſig · 
nifies the joining or ſeparating of ſigns, as the things 
fignified by them do agree or diſagree one with ano- 
ther. The joining or — of ſigns, is what we 
call propoſitions; ſo that truth properly belongs only to 
propoſitions ; whereof there are two ſorts, mental and 
verbal; as there are two ſorts of ſigns commonly made 
uſe of, ideas and words. | 

215. It is difficult to treat of mental propoſitions 
without verbal ; becauſe, in ſpeaking of mental, we 
muſt make uſe of words, and then they become verbal. 
Again, men commonly in their thoughts and reaſon- 
ings uſe words inſtead of ideas; eſpecially if the ſub- 
je&-of their meditation contains in it complex ideas. If 
we have occaſion to form mental propolitions about 
white, black, circle, &c. we can, and often do, frame 
in our minds the ideas themſelves, without refleQing 
on the names: but when we would conlider, or make 
propoſitions about the more complex ideas,*as of a man, 
vitriol, fortitude, glory, &c. we uſually put the name 
for the idea; becauſe the idea theſe names ſtand for 
being for the moſt part confuſed, imperfect, and unde- 
termined, we reflect on the names themſelves, as being 


to our thoughts, than pure ideas; and ſo we make uſe 
of theſe words inſtead of the ideas themſelves, even 
when we would meditate and reaſon within ourſelves, 
and make tacit mental propoſitions. 

216. We muſt then obſerve two ſorts of propoſitions 
that we are capable of making: Firſt, Mental propo- 


together or ſeparated by the mind perceiving or judg- 
ing of their agreement or diſagreement. Secondly, Ver- 
bal propoſitions; which are words put together or ſe- 
parated in affirmative or negative ſentences: ſo that 
propoſition conſiſts in joining or ſeparating ſigns ; and 
truth conſiſts in putting together or ſeparating theſe 
ſigns, according as the things they ſtand for agree or 
diſagree, s | 

217. 
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doe 217. Truth, as well as e may well come 
Fe the diſtinction of verbal an real ; that being 
ſtenc®- Only verbal truth, wherein terms are joined according 
to the agreement or diſagreement of the ideas they 
ſtand for, without regarding whether our ideas are ſuch 
as really have or are capable of having an exiſtence in 
nature. But then it is they contain real truth, when 
| theſe figns are joined as our ideas agree: and when our 
ideas are ſuch as, we know, are capable of having an 
exiſtence in nature; which in ſubſtances we cannot 
know, but by knowing that ſuch have exiſted. Truth 
is the marking down in words the agreement or diſ- 
agreement of ideas as it is; faiſchood is the marking 
down in words the agreement or diſagreement of ideas 
otherwiſe than it is: and fo far as theſe ideas, thus 
marked by ſounds, agree to their archetypes, ſo far only 
is the truth real. The knowledge of this ruth con- 
fits in knowing what ideas the words ſtand for, and 
the perception of the agreement. or voys „ of 

thoſe ideas according as it is marked by thoſe words. 
218. Beſides truth taken in the ſtrict ſenſe before 
mentioned, there are other ſorts of truths: As, firſt, 
Moral truth ; which is ſpeaking of things according to 
the perſuaſion of our own minds. Secondly, Meta- 
phyſical truth; which is nothing but the real exiſtence 
of things conformable to the ideas to which we have 
annexed their names. 
219. Theſe conſiderations of truth either having 
been before taken notice. of, or not being much to our 
preſent purpoſe, it may ſuffice here only. to have men- 
tioned them. 


SecT. XXXIV. 07 our Knowledge of Exiſtence. 


220. HirugaTO we have only r- the e/- 
fences of things; which being only ab/trad ideas, and 
thereby removed in our thoughts from particular exiſt- 
ence, give us no knowledge of exi/ience at all. We 
proceed now to inquire concerning our knowledge of the 
exiſtence of things, and how we come by it. 

221, We have the knowledge of our own exiſtence 
by intuition; of the exiſtence of God, by demonſtration ; 
and of other things, by ſenſation. As for our own 
exiſtence, we perceive it ſo-plaioly, that it neither needs, 
nor is capable of any proof. I think, I reaſon, I feel 


me than my own exiſtence? If I doubt of all other 
things, that very doubt makes me perceive my own ex- 
iſtence, and will not ſuffer me to doubt of that. If I 
know I doubt, I have as certain a perception of the 
thing doubting, as of that thought which I call doubt. 
Experience then convinces us, that we have an intus- 
tive knowledge of eur oaun exiſlence, and an internal in- 
fallible perception that we are. In every act of ſen- 
ſation, reaſoning, or thinking, we are conſcious to our- 
Ives of our own being; and in this matter. come not 


ſhort of the higheft degree of certainty. 
Scr. XW. Of our Rnowledge of the Exiſt- 


ence of a God. 
222. Thovcn God has given us no innate ideas of 
bimſelf, yet having furniſhed us with thoſe faculties 
ur minds are endowed with, he hath not /«/? himſelf 
without a witneſs, ſince we have ſenſe, perception, 
and reaſon, and cannot want a clear proof of him as 
dong as we carry ourſelves about us. Nor can we 


- 


pleaſure and pain: can any of theſe be more evident to 


% 
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juſtly complain of our ignorance in this great point, 
fince he has ſo plentifully provided us with means to 
diſcover and know him, ſo far as is neceſſary to the 
end of our being, and the great concernment of our 
happineſs. But though this be the moſt obvious 
truth that reaſon diſcovers, yet it requires thought 
and attention; and the mind muſt apply itſelf to a 
regular deduction of it, from ſome, part of our intui- 
tive knowledge; or elſe we ſhall be as ignorant of 
this, as of other propoſitions which are in themſelves 
capable of clear e 1914"188y To ſhew, therefore, 
that we are capable of knowing, that is, being certain, 
that there is a God, and how we may come by this 
certainty, we need go no farther than ourſelves, and 
that undoubted knowledge we have of our own ex- 
i/tence. It is beyond queſtion, that man has a clear 
perception of his own being: He knows certainly that 
he exiſts, and that he is ſomething. In the next 
place, man knows by an intuitive certainty, that 
bare nothing can no more produce any real being, than 
it can be equal to. two right angles. If therefore we 
know there is ſome had. being, it is an evident de- 
monſtration, that from eternity there has been ſome- 
thing ; fince what was not from eternity had a be- 
ginning, and what had a beginning muſt be produced 

y ſomething elſe. Next, it is evident, that what has 
its being from another, muſt alſo have all that which is in 
and belongs to its being from another too: All the powers 
it has, muſt be owing to, and received from, the 
ſame ſource. This eternal ſource then of all being muſt 
be alſo the ſource and. original of all power; and ſo 
this eternal being muſt be alſo the m2? powerful. 

223. Again, man finds in himſelf perception and 
knowledge : We are certain, then, that there is not 
only ſome being, but ſome knowing intelligent being 
in the world. ere was a time, then, when there 
was no knowing being, or elſe there has been a know- 
ing being from eternity. If it be ſaid, there was a 
time when that eternal being had no knowledge; the 
reply is, that then it is impoſſible there ſhould. have 
ever been any knowledge; it being. as impoſſible 
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of a God. 


that things wholly void of knowledge, and operating 


blindly and without any perception, ſhould produce 
a knowing being, as it is that a triangle ſhould make 
itſelf three angles bigger than two right ones. | 

224 This from the conſideration of ourſelves, and 
what we infallibly find in our own conſtitutions, our 
reaſon leads us to the knowledge of this certain and 

evident truth, that there is an eternal, moſt powerful 

and knowing being ; and from this idea duly con- 
fidered, will eaſily be deduced all thoſe other at- 
tributes we ought to aſcribe to this eternal being. 

225, From what has been ſaid, it is plain, we 
have a more certain knowledge of the exiſtenceof a G 
than of any thing our ſents, have not immediately 
diſcovered-to us; nay, that we more certainly know 
that there is a God, than that there is any thing. elſe 
without us. 

226. It being then unavoidable. for all rational 
creatures to conclude, that ſomething has exiſted from: 
eternity; let us next ſee what. kind of thing that muſt 
be. 'There are but two ſorts of. beings in the world, 
that man knows or conceives. Firſt, Such as are 
purely material, without ſenſe or preception, as the 


clippings of our beards, and parings of our nails. 


Secondly. | 
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Exiſtence Secondly, Senfible perceiving beings z ſuch as we find 


of a God. gyrſelves to be. 


heſe two ſorts we ſhall hereafter 
call cogitative and incogitative beings 3 which to our 
preſent purpoſe are better than material and im- 
material. | 

228. If then there muſt be ſomething eternal, it is 
very obvious to reaſon, that it muſt neceſſarily be a 


cogitative being; becauſe it is as impoſſible to con- 


ceive that ever bare incogitative, matter ſhould produce 
a thinking intelligent being, as that nothing ſhould. of 
itſelf produce matter. Let us ſuppoſe any parcel of 
matter eternal, we ſhall find it in itſelf unable to pro- 
duce any thing. Let us ſuppoſe its parts firmly at 
reſt together: If there were no other being in the 
world, muſt it not eternally remain fo, a dead unaQtive 
lump? Is it poſſible to conceive it can add motion to 
itſelf, or produce any? Matter then by its own ſtrength 
cannot produce in itſelf ſo much as motion. The mo- 
tion it has muſt alſo be from eternity, or elſe added 
to matter by ſome other being more powerful than 
matter. But let us ſuppoſe motion eternal too; yet 
matter, incogitative matter and motion, could never 
produce thought. Knowledge will ſtill be as far be- 
yond the 8 of motion and matter to produce, as 
matter is beyond the power of nothing to produce. 
Divide matter into as minute parts as you will, vary 
the figure and motion of it as much as you pleaſe, it 
will operate no otherwiſe upon other bodies of pro- 
portionable bulk than it did before this diviſion. 
The minuteſt particles of matter knock, impel, and 
reſiſt one another, juſt as the greater do; and that is 
all they can do. So that if we will ſuppoſe nothing eter- 
nal, matter can never begin ts be: If we ſuppole bare 
matter without motion eternal, motion can never begin 
to be: If we ſuppoſe only matter and motion eternal, 
thought can never begin to ke; For it is impoſſible to 
conceive that matter, either with or without motion, 


could have originally, in and from itſelf, ſenſe, per- mY 
Nn „ ee from hence, ſenſe prodouced in their minds. This is too evident to 


ception, and 
that then ſenſe, perceptioß, nowledge, muſt be a 
property eternally inſeparable from matter and every 
particle of it. Since, therefore, whatſoever is the firſt 
eternal being, mult neceſſarily be cogitative ; and 
whatſoever is firſt of all things, muſt neceſſarily con- 
tain in it, and actually have, at leaſt all the perfections 
that can ever after exiſt ; it neceſſarily follows, that the 
firſt eternal being cannot be matter. 

229. If therefore it be evident that ſomething ne- 
ceſſarily muſt exiſt from eternity, it is alſo evident that 
that ſomething muſt neceſſarily be a cogitative being: 
For it is as impoſſible that incogitative matter ſhould 
produce a cogitative being, as that nothing, or the ne- 
gation of all being, ſhould produce a poſitive being or 
matter. : * 

230. This diſcoyery of the neceſſary exiſtence of an 
Eternal Mind, does ſufficiently lead us into the know- 
ledge of Gon. For it will hence follow, that all other 
knowing beings that have a beginning muſt depend 
on him, and have no other ways of knowledge or ex- 
tent of power than what he gives them; and therefore 
if he made thoſe, he made alſo the leſs excellent pieces 
of this univerſe, all inanimate bodies, whereby his om- 
niſcience, power, and providence, will be eſtabliſhed ; 
* from thence all his other attributes neceſſarily 

ollow, | 
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Sect. XXXII 
SECT. XXXVI. Of our Knowledge of tie Knol 
Exiſtence of other Things. . 


231. Tux knowledge of our own being we have by 
intuition : The exiſtence of a Gov, reaſon clearly 
makes known to us. The knowledge of the exiſtence 
of any other thing, we can have only by ſenſation: For 
there being no neceſſary connection of real exiſtence 
with any idea a man hath in his memory; nor of any 
other exiſtence, but that of Gop, with the exiſtence 
of any particular man; no particular man can know 
the exiſtence of any other being, but only when, by 
actually operating upon him, it makes itſelf be per. 
ceived by by him. The having the idea of any thing 
in our mind, no more proves the exiſtence of that 
thing, than the picture of a man evidences his being 
in the world, or the viſions of a dream make thereby 
a true hiſtory, It is therefore the actual receiving of 
ideas from without, that gives us notice of the exiſt- 
ence of other things, and makes us know that ſome. 
thing doth exiſt at that time without us, which cauſes - 
that idea in us, though perhaps we neither know nor 
confider how it does it; for it takes not from the cer- 
tainty of our ſenſes, and the ideas we receive by them, 
that we know not the manner wherein they are pro- 
duced. This notice we have by our ſenſes of the 
exiſting of things without us, though it be not alto- 
— ſo certain as intuition and demonſtration, de- 

erves the name of 4nowledge, if we perſuade ourſelves 
that our faculties act and inform us right concerning 
the exiſtence of thoſe objects that affect them. But 
beſides the aſfurance we have from our ſenſes them 
ſelves, that they do not err in the information they 
give us of the exiſtence of things without us, we have 
other concurrent reaſons: As, 1. It is plain thoſe 
perceptions are produced in us by exterior cauſes af- 
fecting our ſenſes, becauſe thoſe that want the organs 
of any ſenſe never can have the ideas belonging to that 


be doubted; and therefore we cannot but be affured, 
that they come in by the organs of that ſenſe, and no 
other way. 

- Secondly, Becauſe we find ſometimes that we can- 
not avoid the having thoſe ideas produced in our minds. 
When my eyes are ſhut, I can with pleaſure recall to 
my mind the ideas of light or the ſun, which former 
ſenſations had lodged in my memory : But if I turn my 
eyes towards the ſun, I cannot avoid the ideas which 
the /ight or the ſun then produces in me. Which 
ſhews a manifeſt difference between thoſe ideas laid up 
in the memory, and ſuch as force themſelves upon us 
and we cannot avoid having. And therefore it muſt 
needs be ſome exterior — whoſe efficacy I cannot 
reſiſt, that produces thoſe ideas in my mind whether l 
will or no. 

233. Beſides, there is nobody who doth not per- 
ceive the difference in himſelf, between actually look - 
ing upon the ſun, and contemplating the idea he has 
of it in his memory; and therefore he hath certain 
knowledge, that they are not both memory or fancy, 
but that actual ſeeing has a cauſe without. 

234. Thirdly, add to this, that many ideas are pro- 
duced in us with pain, which we afterwards remember 
without the leaſt offence. Thus the pain of heat ot 


cold, when the idea of it is received in our minds, gives 
us 
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$ no diſturbance, which, when felt, was very trouble - really exiſting, by the ideas we have of ſuch beings, JIadgment. 
— 0 me; and we remember the pain of hunger, thir/f, than by the ideas any one has of fairies, or centaurs, he ; 
head-achy &c. without any. pain at all, which would can come to know, that things anſwering thoſe ideas 
either never diſturb us, or elſe conſtantly do it as often do really exiſt, ; | | p | 
»s we thought of it, were there nothing more but ideas 240. Hence we may gather, that there are 20 
floating in our minds, and appearances entertaining ſorfs of propoſitions: One concerning the exiſtence of 
our fancies, without the real exiſtence of things affec- any thing anſwerable to ſuch an idea, as that of an 
ting us from abroad. . elephant, phenix, motion, or angel, viz. whether ſuch a 
235. Fourthly, Our /en/es in many caſes bear witneſs thing does any where exiſt: And this knowledge is 
to the truth of each other's report concerning the only of particulars, and not to be had of any thing 
exiſtence of ſenſible things without us: be that without us, but only of God, any other way than by | 
doubts when he ſees a fire, whether it be real, may, our ſenſes. | | 
if he pleaſe, feel it too; and by the exquiſite pain 241. Another ſort of propoſition is, wherein is ex- 
he will be convinced, that it is not a bare idea or preſſed the agreement or diſagreement of our ab/tra@? 
hantonm. * ideas, and their dependence one on another. And 
236. If, after all this, any one will be ſo ſceptical as theſe may be univerſal and certain: ſo having the idea 
to diſtruſt his ſenſes, and to queſtion the exiſtence of of God and my /elf; of fear and obedience, I cannot il 
all things, or our 1 of any thing, let him but be ſure that God is to be feared and obeyed by mes 1 
conſider that the certainty of things exiſting in rerum and this b will be certain concerning MαNn in 
natura, when we have the teſtimony of our ſenſes for general, if T have made an ahftradt idea of ſuch a 
it, is not only as great as our frame can attain to, but ſpecies, whereof I am one particular. But ſuch a 
as our condition needs. For our facu/ties being not propoſition, how certain foever, proves not to me the 
ſuited to the full extent of being, nor a clear compre- exiſtence of men in the world; but will be true of all 
henſire knowledge of all things, but to the preſerva- ſuch creatures, whenever they do exiſt: which cer- 
tion of us in whom they are, and accommodated to fainty of ſuch general propoſitions depends on the 
the uſe of life; they ſerve our purpoſe well enoug:., if agreement or diſagreement diſcoverable in thoſe ab- 
they will but give us certain notice of thoſe t ings firat? ideas. In the former cafe, our knowledge is 
that are convenient or ine nvenient to us. For be the c.nſequence of the exiſtence of things producing 
that ſees a candle burning, ard has ex rimented the ideas in our minds by our ſenſes: in the fatter, the 
force of the flame by putting his finger in it, will conſequences of the ideas that are in our minds, and 
little doubt that this is ſomething .ziſting without producing theſe general propoſitions, many whereof 
him which does him harm and puts him to pain: are called eterne veritates: and all of them indeed 
which is aſſurance enough; when no man requires are ſo; not from being written all or any of them in 
reater certainty to govern his actions by, than what the minds of all men, or that they were any of them 
is as certain as his actions themſelves. So that this propoſitions in any one's mind, till he, having got the 
evidence is as great as we can deſire, being as certain ab/trad? idens, joined or ſeparated them by affirmation 
to us as our pleaſure or pain, that is, happineſs or mi- or negation z but whereſoever we can ſuppoſe ſuch a 
45 ; beyond which we have no concernment either of creature as un is, endowed with ſuch faculties, and 
nowing or heing. thereby furniſhed with ſuch ideas as we have, we muſt 
237. In fine, when our ſenſes do actually convey conclude he muſt needs, when he applies his thoughts 
into our underſtandings any idea, we are afſured that to the conſideration of his ideas, know the truth of 
there is ſomething at that time really exiſting without certain propoſitions that will ariſe from the agreement 
us. But this knowledge extends only as far as the pre- or diſagreement he will perceive in his own ideas. 
ſent teſtimony of our Fuſes, employed about particular Such propoſitions being once made about ara | 
objects that do then affect them, and no farther. My idea, ſo as to be true, they will, whenever they can 
ſeeing a man a minute ſinee, is no certain argument of be ſuppoſed to be made again, at any time paſt, or to 
his preſent exiſtence. ae | came, by a mind having thoſe ideas, always be true: 
238. As when our ſenſes are actually employed for names being ſuppoſed to ſtand perpetually for the 
about any object, we know that it does exiſt; ſo by ſame ideas, and the ſame ideas having immutably the 
our memory we may be aſſured, that heretofore ſame habitudes one to another, propoſitions concerning 
things that affected our ſenſes have exiſted: And any abſtrad ideas that are once true muſt needs be 
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=_ we 3 knowledge of the paſt exiſtence eternal veritiet. 8 | 40 
ot leveral things, whereof our ſenſes having in- | | 
formed us, our e {till retain the zdeas; and SECT. XXVII. of 7 udgment. 


of this we are paſt all doubt, ſo long as we remember 242. Tun wnderſtanding facalties being given to 
well. | man, not barely for ſpeculation, but alſo for the con- 
239. As to the exiſtence of ſpirits, our having ideas duct of his life, a man would be at a great loſs, if he 
them does not make us know that any ſuch things had nothing to direct him but what has the certainty 
do exiſt without us, or that there are any finite ſpirits, of true knowledge. He that will not eat till he has 
or any other ſpiritual beings but the eternal God. We demonſtration that it will nouriſh him, nor fiir till he 
have ground from revelation, and ſeveral other reaſons, is infallibly aſſured of ſucceſs in his buſineſs, will have 
to believe with aſſurance, that there are ſuch creatures: little elſe to do but t till, and periſh. 
But our ſenſes not being able to diſcover them, we 243. Therefore as God hath ſet ſome things in 
want the means of knowing their particular exiſtence; broad day-/ight ; as he has given us ſome certain know- 
for we can no more know that there are finite ſpirits ledge, though, limited to a few things in compariſon, 
Vor. VII. 2 28 B (probably 
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Exiſtence Secondly, Senfible perceiving beings ; ſuch as we find 
of a God. gurſelves to be, Theſe two ſorts we ſhall hereafter 


call cogitative and incogitative beings; which to our 
preſent purpoſe are better than material and im- 
material. | | 

228. If then there muſt be ſomething eternal, it is 
very obvious to reaſon, that it muſt neceſſarily be a 
cogitative being; becauſe it is as impoſſible to con- 
ceive that ever bare incogitative, matter ſhould produce 
a thinking intelligent being, as that nothing ſhould. of 
itſelf produce matter. Let us ſuppoſe any parcel of 
matter eternal, we ſhall find it in itfelf unable to pro- 
duce any thing. Let us ſuppoſe its parts firmly at 
reſt together: If there were no other being in the 
world, muſt it not eternally remain fo, a dead unaQtive 
lump? Is it poſſible to conceive it can add motion to 
itſelf, or produce any? Matter then by its own ſtrength 
cannot produce in itſelf ſo much as motion. The mo- 
tion it has muſt alſo be from eternity, or elſe added 
to matter by ſome other being more powerful than 
matter. But let us ſuppoſe motion eternal too; yet 
matter, incogitative matter and motion, could never 


produce thought. Knowledge will fill be as far be- 


yond the 2 of motion and matter to produce, as 
matter is beyond the power of nothing to produce. 
Divide matter into as minute parts as you will, vary 
the figure and motion of it as much as you pleaſe, it 
will operate no otberwiſe upon other bodies of pro- 
portionable bulk than it did before this diviſion. 
The minuteſt particles of matter knock, impel, and 
reſiſt one another, juſt as the greater do; and that is 
all they can do. So that if we will ſuppoſe nothing eter- 
nal, matter can never begin ts be: If we rai. | bare 
matter without motion eternal, motion can never begin 
to be: If we ſuppoſe only matter and motion eternal, 
thought can never begin to he; For it is impoſſible to 
conceive that matter, either with or without motion, 


could have originally, in and from itſelf, ſenſe, per- 
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SECT. XXVI. Of our Knowledge of "the lose 


Exiſtence of other Things. em, 


231. Tux knowledge of our own being we have by 
intuition : The exiſtence of a Gov, reaſon clearly 
makes known to us. The knowledge of the exiſtence 
of any other thing, we can have only by ſenſation: For 
there being no neceſſary connection of real exiſtence 
with any idea a man hath in his memory; nor of any 
other exiſtence, but that of Gov, with the exiſtence 
of any particular man; no particular man can know 
the exiſtence of any other being, but only when, by 
actually ting upon him, it makes itſelf be per. 
ceived by by him. The having the idea of any thing 
in our mind, no more proves the exiſtence of that 
thing, than the picture of a man evidences his being 
in the world, or the viſions of a dream make thereby 
a true hiſtory, It is therefore the actual receiving of 
ideas from without, that gives us notice of the exiſt- 
ence of other things, and makes us know that ſome. 
thing doth exiſt at that time without us, which cauſes 
that idea in us, though perhaps we neither know nor 
conſider how it does it; for it takes not from the cer- 
tainty of our ſenſes, 'and the ideas we receive by them, 
that we know not the manner wherein they are pro- 
duced. This notice we have by our ſenſes of the 
exiſting of things without us, though it be not alto- 
_ ſo certain as intuition and demonſtration, de- 
erves the name of 4nowl/edge, if we perſuade ourſelves 
that our faculties act and inform us right concerning 
the exiſtence of thoſe objects that affect them. But 
beſides the aſfurance we have from our ſenſes them- 
ſelves, that they do not err in the information they 
give us of the exiſtence of things without us, we bare 
other concurrent reaſons: As, 1. It is plain thoſe 
perceptions are produced in us by exterior cauſes af. 
fecting our ſenſes, becauſe thoſe that want the organs 
of any ſenſe never can have the ideas belonging to that 


ception, and knowledge; as is evident from hence ſenſe prodouced in their minds. This is too evident to 
that then ſenſe, perception, and knowledge, muſt be a be doubted; and therefore we cannot but be aſſured, 


property eternally infeparable from matter and every 
particle of it. Since, therefore, whatſoever 1s the firſt 
eternal being, muſt neceſſarily be copitative ; and 
whatſoever is farſt of all things, muſt neceſſarily con- 
tain in it, and actually have, at leaſt all the perfections 
that can ever after exiſt ; it neceſſarily follows, that the 


firſt eternal being cannot be matter. 


229. If therefore it be evident that ſomething ne- 
ceſſarily maſt exiſt from eternity, it is alſo evident that 
that ſomething muſt neceſſarily be a cogitative being : 
For it is as impoſſible that incogitative matter ſhould 
produce a cogitative being, as that nothing, or the ne- 
gation of all being, ſhould produce a poſitive being or 
matter. | C 

230. This diſcovery of the neceſſary exiſtence of an 
Eternal Mind, does ſufficiently lead us into the know- 
ledge of Gon. For it will hence follow, that all other 
knowing beings that have a beginning muſt depend 
on him, and have no other ways of knowledge or ex- 
tent of power than what he gives them; and therefore 
if he made thoſe, he made alſo the leſs excellent pieces 
of this univerſe, all inanimate bodies, whereby his om- 
niſcience, power, and providence, will be eſtabliſhed; 


and from thence all his other attributes neceſſarily 
follow, 


that they come in by the organs of that ſenſe, and no 
other way. 

- Secondly, Becauſe we find ſometimes that we can- 
not avoid the having thoſe ideas produced in our minds. 
When my eyes are ſhut, I can with pleaſure recall to 
my mind the ideas of light or the ſun, which former 
ſenſations had lodged in my memory : But if I turn my 
eyes towards the ſun, I cannot avoid the idea, which 
the /ight or the ſun then produces ih me. Which 
ſhews a manifeſt difference between thoſe ideas laid up 
in the memory, and ſuch as force themſelves upon us 
and we cannot avoid having. And therefore it muſt 
needs be ſome exterior — A whoſe efficacy I cannot 
reſiſt, that produces thoſe ideas in my mind whether [ 
will or no. | 
233. Beſides, there is nobody who doth not per- 
ceive the difference in himſelf, between actually look- 
ing upon the ſn, and contemplating the idea he has 
of it in his memory; and therefore he hath certain 
knowledge, that they are not both memory or fancy, 
but that actual ſeeing has a cauſe without. 

234. Thirdly, add to this, that many ideas are pro- 
duced in us with pain, which we afterwards remember 
without the leaft offence. Thus the pain of eat of 


cold, when the idea of it is received in our minds, gives 
| vs 
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-turbance, which, when felt, was very trouble- 
— ag —_ we remember the pain of hunger, thirſft, 
bead-ach, &c. without any pain at all, which would 
either never diſturb us, or elſe conſtantly do it as often 
as we thought of it, were there nothing more but ideas 
foating in our minds, and appearances entertaining 
our fancies, without the real exiſtence of things affec- 
ting us from abroad. | . 
235. Fourthly, Our ſenſes in many caſes bear witneſs 
to the truth of each other's report concerning the 
exiſtence of ſenſible things without us: be that 
doubts when he ſees a fire, whether it be real, may, 
if he pleaſe, feel it too; and by the exquiſite pain 
he will be convinced, that it is not a bare idea or 
phantom. : 
236. If, after all this, any one will be ſo ſceptical as 
to diſtruſt his ſenſes, and to queſtion the exiſtence of 
all things, or our knowledge of any thing, let him 


it, is not only as great as our frame can attain to, but 
as our condition needs. For our faculties being not 
ſuited to the full extent of being, nor a clear compre- 
henſive knowledge of all things, but to the preſerva- 
tion of us in whom they are, and accommodated to 
the uſe of life; they ſerve our purpoſe well enoug:., if 
they will but give us certain notice of thoſe t ings 
that are convenient or in? nvenient to us. For be 
that ſees a candle burning, and has ex, rimented the 
force of the flame by putting his finger in it, will 
little doubt that this is ſomething iſting without 
him which does him harm and puts him to pain: 
which is aſſurance enough; when no man requires 
reater certainty to govern his actions by, than what 
is as certain as his ations themſelves. So that this 
evidence is as great as we can deſire, being as certain 
to us as our pleaſure or pain, that is, happineſs or mi- 
4 ; beyond which we have no concernment either of 
nowing or being. 

237. In fine, when our ſer/es do actually convey 
into our underſtandings any idea, we are afſured that 
there is ſomething at that time really exiſting without 
us. But this knowledge extends only as far as the pre- 
ſent teſtimony of our Kube, employed about particular 
objects that do then affect them, and no farther. My 
ſeeing a nan a minute ſince, is no certain argument of 
his preſent exiſtence. e 

238. As when our ſenſes are actually employed 
about any object, we know that it does exiſt; ſo by 
our memory we may be aſſured, that heretofore 
things that affected our ſenſes have exiſted: And 
thus we have the knowledge of the paſt exiſtence 
of ſeveral things, whereof our ſenſes having in- 
formed us, our memories ſtill retain the ideas; and 
of = we are paſt all doubt, ſo long as we remember 
well. | 

239. As to the exi/tence of ſdirits, our having ideas 
of them does not - us wh that any foch things 
do exiſt without us, or that t finite /pirits, 
or any: other ſpiritual beings but the eternal God. We 
have ground from revelation, and ſeveral other reaſons, 
to believe with aſſurance, that there are ſuch creatures: 
But our ſenſes not being able to diſcover them, we 
want the means of knowing their particular exiſtence; 


3 5 more know that 281 are finite ſpirits 
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really exiſting, by the ideat we have of ſuch beings, Jodgment. 


conſider that the certainty of things exiſting in rerum 
natura, when we have the teſtimony of our ſenſes for - 


( 25.) 4 
than by the ideas any one has of fazries, or centaurs, he R | 
can come to know, that things anſwering thoſe ideas | | 
do really exiſt. f | | | | 
240. Hence we may gather, that there are r 
ſorts of propoſitions: One concerning the exiſtence of 
any thing anſwerable to ſuch an idea, as that of an 
elephant, phenix, motion, or angel, viz. whether ſuch a 
thing does any where exiſt: And this knowledge is 
only of particulars, and not to be had of any thing 
without us, but only of God, any other way than by | 
our ſenſes. | | 
241. Another ſort of propoſition is, wherein is ex- | | | 
preſſed the agreement or dilagreement of our ab/trac? ; | 
ideas, and their dependence one on another. And 
theſe may be «niver/al and certain: ſo having the idea Þ | 
of God and my /elf, of fear and obedience, I cannot U 
but be ſure that God is to be feared and obeyed by mee 
and this propoſition will be certain concerning an in 1 
general, if I have made an ahftract idea of ſuch a 
ſpecies, whereof I am one particular. But ſuch a 
propoſition, how certain foever, proves not to me the 
exiſtence of men in the world; but will be true of all 
ſuch creatures, whenever they do exiſt ; which cer- | 
tainty of ſuch general propoſitions depends on the | 
agreement or diſagreement diſcoverable in thoſe ab- | 
tract ideas. In the former caſe, our knowledge is 
the c..nſequence of the exi/tence of things producing 
ideas in qur minds by our ſenſes: in the fatter, the 
conſequences of the ideas that are in our minds, and 
producing theſe general propoſitions, many whereof 
are called eternæ veritater: and all of them indeed -i1 
are ſo; not from being written all or any of them in | 
the minds of all men, or that they were any of them 
propoſitions in any one's mind, till he, having got the a 4 
abſtrad ideas, joined or ſeparated them by affirmation | 
or negation z but whereſoever we can ſuppoſe ſuch a 
creature as an is, endowed with ſuch faculties, and 
thereby furniſhed with ſuch idea as we have, we muſt 
conclude he muſt needs, when he applies his thoughts 
to the conſideration of his ideas, know the truth of 
certain propoſitions that will ariſe from the agreement | 
or diſagreement he will perceive in his own ideas. | | 
Such propoſitions being once made about ab/tra# q 
ideas, fo as to be true, they will, whenever they can f 
be ſuppoſed to be made again, at any time paſt, or to 
came, by a mind having thoſe ideas, always be true: 
for names being ſuppoſed to ſtand perpetually for the 
ſame ideas, and the ſame ideas having immutably the 
ſame habitudes one to another, propoſitions concerning 
any abſtract ideas that are once true muſt needs be 
eternal verities. 5 , | 


SECT. XVII. of Judgment. 


242. Tun underſtanding facalties being given to | 4 
man, not barely for ſpeculation, but alſo for the con- l 
duct of his life, a man would be at a great loſs, if he | 
had nothing to direct him but what has the certainty 
of true knowledge. He that will not eat till he has 
demonſtration that it will nouriſh him, nor ir till he 
is infallibly aſſured of ſucceſs in his buſineſs, will have 
little elſe to do but t till, and periſh. | 

243. Therefore as God hath ſet ſome things in 
broad day-/ight ; as he has given us ſome certain know- 
ledge, though limited to a few things in compariſon, 
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more or leſs, for or againſt it; and upon a due balan. D 
of the whole, reject or receive it, with a more 15 


5 « ( 26 ) . 
18 Prohability. (probably as a taſte of what itellectual creatures are 
capable of, to excite in us a defire and endeavour after 


a better ſtate;) ſo, in the greateſt part of our concetn- 
ment, he has afforded us only the twilight of proba- 
bility, ſuitable to that 
tioner/hip he has been pleaſed to place us in here. 

244. The faculty which God has given man to en- 
lighten him, next to certain knowledge, is zudgment ; 
whereby the mind takes its ideas to agree or diſagree, 
without perceiving a demonſtrative evidence in the 
proofs. Phe mind exerciſes. this judgment ſometimes 
out of neceſſity, where demonſtrative proofs and certain 
knowledge are not to be had; and ſometimes out of 
lazineſs, unſkilfulneſs, or haſte, even where they are to 
be had. | 

245. This faculty of the mind, when it is exerciſed im- 
mediately about things, is called judgment: when about 
truths delivered in words, 1s Cas called 
aſſent or diſſent. Thus the mind has two faculties 
converſant about truth and falſehood: Firſt, A7z2w- 
ledge ; whereby it certainly, perceives, and is un- 
doubtedly ſatisfied of the agreement or diſagreement 
of any ideas. Secondly, 3 ; which is the 
putting ideas together, or ſeparating them from one 
another in the mind, when their certain agreement or 
diſagreement is not perceived, but preſumed to be ſo. 
And if it ſo unites or ſeparates them as in reality things 
are, it is right judgment. 


Scr. XXXVIN. Of Probability. 


246. ProBABILITY is nothing but the appearance 
of the agreement or diſagreement of two ideas, by 
the intervention of proofs, whoſe connection is not 
conſtant and immutable, or is not perceived to be 


ſo; but is or appears for the moſt part to be ſo; and 


is enough to induce the mind to judge the propoſition 
to be true or falſe, rather than the contrary. 

247. Of probatility there are degrees, from the 
neighbourhood of certainty and demonſtration, quite 
down to improbability and wnlikelineſs, even to the con- 
fines of impoſſibility: And alſo degrees of aſent, from 
certain knowledge, and what is next it, full aſſurance 
and confidence, quite down to conjedure, doubt, diſtruſt, 
and difbelief. / Td 

248. That propoſition then is probable, for which 
there are arguments or proofs to make it paſs or be 
received for true: The entertainment the mind gives 
to this ſort of propoſitions, is called belief, aſſent, or 
opinion, Probability then being to ſupply the defect 
of our knowledge, is always converſant about propo- 
fitions whereof we have no certainty, but only ſome 
inducementi to receive them for true. The grounds of 
it are, in ſhort, theſe tavo following. 
Firſt, The conformity of any thing with our own 
knowledge, experience, or obſervation. 

Secondly, The teſtimony of others, vouching their 
obſervation and experience. In the teſtimony of others 
is to be confidered, Fir/?, The number; Secondly, The 
integrity; Thirdly, The ſkill of the witneſſes; Fourthly, 
The deſign of the author, if it be a teſtimony cited out of 
a book; Fiſthly, The conſiſtency of the parts and cir- 
eumſtances of the relation; Sixth, Contrary teſtimonies. 

249. The mind, before it rationally % ent, or dif 
fents to any probable propofition, ought to examine 


* 


all the grounds of probability, and ſee 


e of mediocrity and proba- . 


ow they make, 


cin 

or ſel firm aſſent, according to the preponderancy of 
the greater grounds of probability on one fide or the 
other. | 3 


SecT. XXIX. Of the Degrees of Aſent. 


250. The grounds of probability, laid down in the 
foregoing ſection, as they are the foundations gn 
which our ent is built, ſo are they alſo the meaſure 
whereby its ſeveral degrees are (or ought to be) re. 
gulated, Only we are to take notice, that no grounds 
of probability operate any farther on the mind, which 


ſearches after truth, and endeavours to judge right, 


than they appear, at leaſt, in the firſt judgment or 
ſearch that the mind makes. It is indeed in many 
caſes impoſſible, and in moſt very hard, even for thoſe 
who have admirable memories, to retain all the proofs 
which, upon a due examination, made them embrace 
that fide of the queſtion, If ſuffices that they have 
once, with care-and fairneſs, ſifted the matter as far 
as they could ; and having once found on which fide 
the probability appeared to them, they lay up the con- 
clufion in their memories, as a Zruth they have diſ. 
covered; and for the future remain ſatisfied with the 
teſtimony of their memories, that this is the opinion, 
that, by the proofs they have once ſeen of it, de- 


' ſerves ſuch a degree of their aſſent as they afford it. 


251. It is unavoidable then that the memory be 
relied on n this caſe, and that men be perſuaded of 
ſeveral opinions, whereof the proofs are not actually in 
their thoughts, nay, which perhaps they are not able 
aQually to recall : without this the greateſt part of 
men muſt be either /ceptics, or change every moment, 
when any one offers them arguments which, for want 
of memory, they are not preſently able to anſwer. 

252. It muſt be owned, that mens ſticking to pal 
judgments, is often the cauſe of great ob/#znacy in error 
and miſtake. But the fault is not that they rely on 
their memories for what they have before well judged, 
but becauſe they judged before they had well ex 
amined. Who almoſt is there that hath the leiſure, 
patience, and means, to collect together all the prot 
concerning molt of the opinions he has, ſo as ſafelj to 
conclude, that he has a clear and full view, and that 
there is no more to be alleged for his better informa- 
tion? And yet we are forced to determine ourſelves on 
one fide or other: the conduct of our lives, and the 
management of our great concerns, will not bear de- 
lay: For thoſe depend, for the moſt part, on the de- 
termination of our judgment in points wherein we are 
not capable of certain knowledge, and in where it . 
neceſſary for us to embrace one fide or the other. 

253. The propoſitions we receive upon inducements 
of probability are of two forts : Firſt, Concerning ſome 
particular exiſtence, or matter of fact, which falling 
under our obſervation, is capable of human teſtimony: 
Secondly, Concerning things which, being beyond 
the diſcovery of our ſenſes, are not capable of human 
teſtimony, 

Concerning the firſt of theſe, viz. Particular matt?! 
of fact. ZE 

254. Firſt, Where any particular thing conſonant 
to the conſtant obſervation of ourſelves, and others, in 
the like caſe, comes atteſted with the concurrent fe. 


Af 


ect. XXXIX. . . a . . 

es of ports of all that mention it, we receive it as eaſily, 

nt. and build as firmly upon it, as if it were certain know- 

ledge.” Thus, if all Engli/hmen, who have occafion 

to mention it, ſhould report, that it froze in England 

1aft winter, or the like, a man would as little doubt of 
as that ſeven and four are eleven. A 

255. The firſt and higheſt degree of probability then 
is, when the. general conſent o all men, in all ages, 
as far as can be known, concurs with a man's own 
conſtant experience in the like caſes, to confirm the 
truth of any particular matter of fa, atteſted by 
fair witneſſes. Such are the ſtated conflitutions and 
properties of bodies, and the regular proceedings of 
cauſes and effect in the ordinary courſe of nature. 
This we call an argument from the nature of things 
themſclves : For what we and others always'obſerve 
to be after the ſame manner, we conclude with reaſon 
to be the effects of ſteady and N ha cauſes, though 
they come not within the reach o our knowledge ; as 
that fire warmed a man, or made /zad fluid; that iron 
ſunk in water, or ſwam in quickſilver. A relation affirm- 
ing any ſuch thing to have been, or a predication that 
it will happen again in the ſame manner, is received 
without doubt or heſitation; and our belief thus 
grounded, riſes to aſſurance. 
2356. Secondly, The next degree of probability, is 

when by my own experience, and the agreement of all 
others that mention it, a thing is found to be for the 
moſt part ſo; and that the particular inſtance of 
it is atteſted by many and undoubted witneſſes. Thus 
hiſtory giving us ſuch an account of men in all ages, 
and my own experience confirming it, that moſt men 
prefer their own private advantage to the public ; if 
all hiſtorians hoy erg of Tiberius, ſay that he did ſo, 
it is extremely probable : And in this caſe, our aſſent 
riſes to a degree which we may call confidence. 

257. Thirdly, In matters happening indifferently, 
as that a bird ſhould fly this or that way; when any 
particular matter of fact comes atteſted by the con- 
current teſtimony of unſuſpe&ed witneſſes, there our 
aſſent is alſo unavoidable. Thus, that there is in Italy 
ſuch a city as Rome; that about one thouſand and 
eight hundred years ago there lived fuch a man m it as 
Julius 2 &c. a man can as little doubt of this, 
and the like, as he does of the being and actions of 
* own acquaintance, whereof he himſelf is a wit- 
neſs, | | 
258. Probability, on theſe grounds, carries ſo much 
evidence with it, that it leaves us as little liberty to 
believe or \ diſbelieve, as demonſtration does, whether 
we will know. or be ignorant. 
when teſtimonies contradict common experience, and 
the reports of witneſſes claſh with the ordinary courſe 
of nature, or with one another; here diligence, at- 
tention, and exaQneſs, is i Al to form a right 
Judgment, and to proportion the gent to the evidence 
and probability of the thing, which riſes and falls ac- 
cording as the two foundations of credibility favour 
or contradit it. Theſe are liable to ſuch variety of 
. contrary obſervations, circumſtances, reports, tempers, 
delipns, overſight, &c. of reporters, that it 1s in- 
pofſible to reduce to preciſe rules the various degrees 
wherein men give their ent. This in general may 
be ſaid, that as the pro, upon due examination, 
all to any one appear in a greater or leſs degree to 
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it, 
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But the difficulty is, 


preponderate on either fide, ſo they are fitted to pro- Deyrees of 
duce in the mind ſuch different entertainmente, as are Aſlent. 
called belief, comjecture, gueſs, doubt, wavering, diſtruſt, 
diſbelief, & c. N 
259. It is a rule generally approved, that any tefti- 
mony, the farther off it is removed from the original 
truth, the leſs force it has: and in traditional truths, 
each remove weakens the force of the proof. There is 
a rule quite contrary to this, advanced by ſome men, 
who look on epinions to gain force by growing older. 
Upon this ground, propoſitions evidently falſe or doubt- 
fal in — firſt beginning, come by an inverted rule 
of probability to pals for authentic truths; and thoſe 
which deſerved little credit from the mouths of their 
firſt relators, are thought to grow venerable by age, 
and are urged as undeniable. | "Fr; 
260. But certain it is, that no probability can riſe 
above its firſt original, What has no other evidence 
than the ſingle teftimony of one witneſs, muſt land or 
fall by his only teſtimony, though afterwards cited by 
hundreds of others ; and 1s fo far from receiving any 
ſtrength thereby, that it becomes the weaker; becauſe 
paſſion, intereſt, inadvertency, miſtake of his meaning, 
and a thouſand odd reaſons, which capricious mens 
minds are ated by, may make one man quote another's 
words ot meaning wrong. This is certain, that what 
in one age was affirmed upon flight)grounds, can never 
after come to be more valid in future ages by being - 
often repeated. 3 
261. The ſecond fort of probability, is concernin 
things not falling under the reach of our ſenſes, — 
therefore not capable of teſtimony: and ſuch are, 
262. (1.) The exiſtence, nature, and operations of 
finite immaterial beings without us, as ſpirits, angels, 
&c. or the exiſtence of material beings, ſuch as, for 
their ſmallneſs or remoteneſs, our ſenſet cannot take 
notice of; as whether there be any plants, animals, &c. 
in the planets, and other manſions of the vaſt univerſe. 
263. (2.) Concerning the manner of operation in 
moſt parts of the works of nature; wherein though we 
ſee the ſenſible echt, yet their cauſes are unknown, 
and we perceive not the ways and manner how they 
are produced. We ſee animals are generated, nouriſh- 
ed, and move; the ſaadſtone draws iron, &c. But the 
cauſes that operate, and the manner they are produced, 
we can only gueſs, and probably conjecture. In theſe 
matters analogy is the only help we have; and it is 
from that alone we draw all our grounds of probability. 
Thus obſerving, that the bare rubbing of two bodies 
violently upon one another, produces heat, and-very 
often fire, we have reaſon to think, that what we call 
heat and fire conſiſis in a certain violent agitation of 
the imperceptible minute parts of the burning matter. 
This ſort of probability, which is the beſt conduct of 
rational experiments, and the riſe of hypotheſes, has alſo 
its uſe and influence. And a wary reaſoning from 4- 
nalagy leads us often into the diſcovery of Zruths and 
uſeful dedudtions, which would otherwiſe lie concealed. 
264. Though the common experience, and the or- 
dinary courſe of things, have a mighty influence on 
the minds of men, to make them give or refule credit 
to any thing propoſed to their belief; yet there is one 
caſe wherein the ſtrangeneſs of the fact leſſens not the 
aſſent to a fair teſtimony given of it. For where ſuch 
{upernatuyal events are ſuitable to ends aimed at by. 
| 28 B 2 Him 
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| Reafon, Him who has the power to change the courſe of na- 


ture, there, under ſuch circumſtances, they may be the 
fitter to procure belief, by how much the more thi 
are, beyond or contrary to ordinary obſervation. This 


is the proper caſe of miracles; which, well atteſted, do 


not only find credit themſelves, but give it alſo to other 
truths. a 
265. There are propoſitions that challenge the high- 


eſt degree of our aſſent upon bare teſtimony, whether 


the thing propoſed agree or diſagree with common ex- 
perience and the ordinary courſe of things or no: the 
reaſon whereof is, becauſe the teſtimony is of ſuch an 
one as cannot deceive nor be deceived; and that is G 
himſelf. This carries with it certainty beyond doubt, 
evidence beyond exception. This 1s called by a pecu- 
liar name, revelation, and our aſſent to it, faith, which 
has as much certainty in it as our knowledge itſelf; 
and we may as well doubt of our own being, as we can 
whether any reve/ation from God be true. So that faith 
is a ſettled and ſure principle of aſſent and aſſurance, 
and leaves no manner of room for doubt or heſitation ; 
only we mult be ſure, that-it be a divine revelation, and 
that we underſtand it right, elſe we ſhall expoſe our- 
ſelves to all the extravagancy of enthu/iaſmn, and all the 
error of wrong principles, if we have /aith and aſſu 
rance in what is not divine revelation. 


SgcT. XL. Of Reaſon. 
266. Tus word reaſor, in Engliſh, has different ſig - 


nifications. Sometimes it is taken for frue and clear 
principles; ſometimes for clear and fair deductions from 


| thoſe principles; ſometimes for the cauſe, and particu- 


larly for the final cauſe: but the conſideration we ſhall 
have of it here, is as it ſtands for a faculty whereby 
man is ſuppoſed to be diſtinguiſhed from bea/?s, and 
wherein it 1s evident he much ſurpaſſes them, | 

267. Reaſon is neceſſary, both for the enlargement 
of our knowledge and regulating our aſſent ; for it 
hath to do both in knowledge — opinion, and is ne- 
ceſſary and aſſiſting to all our other intellectual facul- 
ties; and indeed contains aue of them, viz. firſt, Sa- 
gacity, whereby it finds intermediate idea; ſecondly, 
1llation, whereby it ſo orders and diſpoſes of them, as 
to diſcover what connection there is in each link of the 
chain, whereby the extremes are held together, and 
thereby, as it were, to draw into view the truth ſought 
for; which is that we call vation, or inference, and 
conſiſts in nothing but the perception of the connec- 
tion there is between the zdeas in each ſtep of the de- 
duction; whereby the mind comes to ſee either the 
certain agreement or diſagreement of any two ideas, as 
in demonſtration, in which it arrives at knowledge; or 
their probable connection, on which it gives or with- 
holds its aſent, as in opinion. 


268. Senſe and intuition reach but a little way: the 


greateſt part of our knowledge depends upon deduc- 
tions and intermediate ideas, In thoſe caſes where we 
muſt take propoſitions for true, without being certain 


of their being ſo, we have need to find out, examine, 


and compare the grounds of their probability: in both 
caſes, the faculty which finds out the means, and right- 
ly applies them to difcover certainty in the one, and 
probability in the other, is that which we call reaſon: 
Fo that in reaſon we may conſider theſe four degrees; 
Firſt, The diſcovering and finding out of proofs, Se- 
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condly, The regular and methodical diſpoſition of then, ; 
and laying them in ſuch order as their conneQion 41. 
be plainly perceived. Thirdly, The perceiving their 
connection. Fourthly, The making a right coneluſion. 

269. There is one thing more which deſerves to be 
conſidered — reaſon; and that is, whether þl- 
lagiſin, as is generally thought, be the proper inftry. 
ment of it, and the uſefulleſt way of exerciſing this fa. 
culty. The cauſes to doubt of it, are theſe; 

270. Firſt, Becauſe Hllagiſin ſerves our reaſon but 
in one only of the forementioned parts of it; and that 
is, to ſhew the connection of the proofs of any one in. 
ſtance, and no more: but in this it is of no great uſe, 
ſince the mind can perceive ſuch connection, where it 
really is, as eaſily, nay perhaps better, without it. We 
may obſerve, that there are many men that reaſon ex. 
ceeding clear and rightly, who know not how to make 
a Hllagiſin; and ſcarce any one make Sollogiſms in rea- 


ſoning within himſelf. Indeed, ſometimes they may 


ſerve to diſcover a fallacy, hid in a rhetorical flouriſh; 
or, by ſtripping an abſurdity of the cover of wit and 


good language, ſhew it in its naked deformity: but the 


weakneſs or fallacy of ſuch a looſe diſcourſe it ſhews, 
by the artificial form it is put into, only to thoſe who 
have thoroughly ſtudied mode and figure, and have ſo 
examined the many ways that three propoſitions may 
be put together, as to know which of them does cer- 
tainly conclude right, and which not, and upon what 

rounds it is that they do ſo: but they who have not 
o far looked into thoſe forms, are not ſure, by virtue 
of /5llogiſm, that the concluſion certainly follows from 
the premiſſes; the mind is not taught to reaſon by 
theſe rules; it has a native faculty to perceive the co- 
herence or incoherence of its ideas, and can range them 
right without any ſuch perplexing repetitions. 

271. And to ſhew the weakneſs of an argument, 
there needs no more but to ſtrip it of the ſuperfluous 
ideas, which, blended and bu e with thoſe on 
which, the inference depends, ſeem to ſhew a connec- 
tion where there is none, or at leaſt do hinder the diſ- 
covery of the want of it; and then to lay the naked 
ideas, on which the force of the argumentation de- 
pends, in their due order; in which poſition the mind, 
taking a view of them, ſees what conneRion they have, 
and fo is able to judge of the inference without any 
need of ſyllogiſm at all. | 8 

272. Secondly, Becauſe ſyllogiſms are not leſs liable 
to fallacies than the plainer ways of argumentation. 
And for this we appeal to common obſervation, which 
has always found theſe artificial methods of reaſoning 
more adapted to catch and entangle the mind, than to 
inſtru and inform the underſtanding. And if it be 
certain that fallacy can be couched in ſyllogiſms, as it 


cannot be denied, it muſt be ſomething elſe, and not 


ſyllogiſm, that muſt diſcover them: but if men ſkilled 
in and uſed to ſyllogiſms, find them aſſiſting to their 


. reaſon in the \diſcovery of truth, we think they ought 


to make uſe of them. All that we aim at is, that they 
ſhould not aſcribe more to theſe forms than belongs to 


them; and think that men have no uſe, or not ſo full 


a uſe, of their reaſoning faculty without them. 

273. But however it be in knowledge, it is of far 
leſs, or no uſe at all in probabilities : for the aſſent there 
being to be determined by the preponderancy, after 2 
due weighing of all the proofs on both fides, pothiog 


. 
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nſideration. | | 
2774, Bat let it help us (as perhaps may be ſaid) i 


erkection, is yet certainly its hardeſt taſk, and that, 
which we moſt need-its help in; and that is, the f#nd- 
ing out of proofi and mating new diſcoveries. This 


ready. A man knows rſt, and then he is able to 
prove ſyllogiſticall ; fo that Hllagiſin comes after know- 


But it is chiefly by the finding out thoſe ideas that 
ſhew the connection of diſtant ones, that our Rock of 
knowledge is increaſed, and that uſeful arts and ſciences 
are advance. 

275. Reaſon, though of a very large extent, fails us 
in ſeveral inſtances; as, 5ſt, Where our ideas fail. 
Secondly, It is often at a loſs, becaufe of the obſcurity, 
confuſion, or imperfection of the ideas it is employed 
about. Thus having no perfect idea of the leaſt ex- 
tenſion of matter, or of infinity, we are at a loſs about 
the diviſibility of matter. Thirdly, Our reaſon'is often 
at a ſtand, becauſe it perceives not thoſe ideas which 
would ſerve to ſhew the certain or probable agreement 
or diſagreement of any two other ideas. Fourthly, Our 
reaſon 18 often engaged in abſurdities and difficulties, 
by proceeding upon falſe principles, which being fol- 
lowed lead men into contradictions to themſelves, and 
inconſiſtency in their own thoughts. Fiſthly, Dubi- 
ous words, and uncertain figns, often puzzle mens rea- 
on, and bring them to a nonplus. 

276. Though the deducing one propoſition from 
another be a great part of reaſon, and that which it 
13 uſually employed about ; yet the principal act of ra- 
tiocination, is the finding the agreement or diſagree- 
ment of two ideas one with another, by the interven- 
tion of a third; as a man, by a yard, finds two houſes 
to be of the ſame length, which could not be brought 
together to meaſure their equality by juxta-poſition: 


and things agree or diſagree, as real 
we obſerve it only by our ideas. 

In reaſoning, men ordinarily uſe four ſorts of argu- 
ments. © . | 

277. The firſt is to allege the opinions of men, 
whoſe parts, learning, eminency, power, or ſome other 
cauſe, has gained a name, and ſettled their reputation 
m the common eſteem with ſome kind of authorky : 
this may be called argumentum ad verecundiam. 

278. Secondly, Another way is, to require the ad- 
verſary to admit what they allege as a proof, or to aſ- 
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METAPLASMUS, in grammar, a tranſmutation 
or change made in a word, A adding, retrenching, or 
altering a ſyllable or letter thereof. 

METAPONTUM, or Mrraronxriun, (anc: 
geog.), a town of Lucania, on the Sinus Tarentinus, 
to the weſt of Tarentum ; built by the Pylians, who 
returned from Troy, (Mela). Where Pythagoras is 

d to have taught in the time of Servius Tollive, 


they are; but 
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; git to aſſiſt the mind in that as Hllogiſin; which 
NG away with one aſſumed probability, purſues that 
till it has led the mind quite out of ſight of the thing 


1v-ing men of their errors or miſiakes « yet ſtill it 
eqns br that part, which if not its higheſt” 


way of rea oning diſcovers no new proofs, but is the. 


art of marſhalling and ranging the old ones we have al- 


ledge ; and then a man has little or no need of it. 


words have their conſequences as the rp of ſuch ideas: 


_ better: this is called argumentum ad ignoran- 
tim. . | 
279. A third way, is to preſs a man with conſe- 


; quences drawn from his own principles or conceſſions ; 


this is known under the name of argumentum ad ho- 
minem. 

280. Fourthly, The uſing of proofs drawn from any 
of the foundations of knowledge or probability: this 
1s called argumentum ad judicium. This alone, of all the 
four, brings true inſtruQtion with it, and advances us 
in our way to knowledge : for, firſt, It argues not 
another man's opinion to be right, becauſe I, out of 
reſpect, or any other conſideration but that of con- 
viction, will not contradict him. Secondly, It proves 
not another man fo be in the right way, nor that I 
ought to take the ſame with him, becauſe I know not 
a better. Thirdly, Nor does it follow, that another 
man is in the right way, becauſe he has ſhewn me that 
I am in the wrong: this may diſpoſe me, perhaps, 
for the reception of truth, but helps me not to it; 
that muſt come from proof and arguments, and light 
ariſing from the nature of things themſelves ; not from 
my ſhamefacedneſs, ignorance, or error. 

281. By what has been ſaid of reaſen, we may be 
able to make ſome guels at the diſtinction of things 
into thoſe that are according to, above, and contrary 
to, reaſon. According to reaſon, are ſuch propoſitions: 
whoſe truth we can diſcover by examining and tracing. 
thoſe ideas we have from ſenſation and reflection, and 
by natural deduQtion find to be true or probable. A- 
bove reaſon, are ſuch propoſitions, whoſ: truth or pro- 
bability we cannot by reaſon derive from thoſe prin- 
ciples. Contrary to reaſon, are ſuch propofitions as 
are inconſiſtent with, or irreconcileable to, our clear 
and diſtin& ideas, Thus the exiftence of one God, is 
according to reaſon ; the . exiſtence of more than cne 
God, contrary to reaſon ; the reſurrection of the body, 
after death, above reaſon. Above reaſon, may be allo 
taken in a double ſenſe, viz. above probability, or, a- 
bove certainty ; in that large ſenſe alſo, contrary ts rea- 
ſon is ſometimes taken. ' | 

282. There is another uſe of the word reaſon, 


wherein it is oppoſed to faith; which, though autho- 
riſed by common uſe, yet is in itſelf a very improper * 


way of ſpeaking : for faith is nothing but a firm a/- 


ſent of the mind; which, if it be regulated as is our 


duty, cannot be afforded to any thing but upon good 
reaſon, and ſo cannot be oppoſite to it: he that be- 
lieves without having any reaſon for believing, may be 
in love with his own fancies ; but neither ſeeks truth 
as he ought, yor pays the obedience due to his Ma- 
ker, who would have him uſe thoſe diſcerning facul- 


ties he has given him, to keep him out of miſtake and 


error. 
0 


_————c_ —— ...... —— 


5 K EZ F 
(Livy).. Metapontini, the people; who pretended 
to, ſhew, in a temple of Minerva, the tools with: 
which Epeus built the wooden horſe, (Juſtin). Now 
a tower, called Torre di Mare, in the Baſilicata of 
Naples, (Baudrand). 
METASTASIS, in medicine, a tranſpoſition, or 


ſettlement of ſome humour or diſeaſe on ſome other- 


part; and ſometimes it ſignifies ſuch ap alteration of a 


diſeaſe 
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Reaſon. 
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Metararſus diſeaſe as is ſucceeded by a ſolution. 
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METATARSUS, in anatomy. See there, ne 69. 


METATHESIS, in grammar, a ſpecies of the 


metaplaſmus; being a figure whereby the letters or 
ſyllables of a word are tranſpoſed, or ſhifted out of 


their uſual fituations, as piſtris for Priſtis, Lybia for 


Libya, &c. | 
This word is, by phyſicians, uſed with reſpect to 
morbific cauſes ; which, when they cannot be evacua- 
ted, are removed to places where they are leſs injurious. 
METEMPSYCHOSIS, the doctrine of tranſmi- 
1 which ſuppoſes, that human ſouls, upon their 


eaving the body, beeome the ſouls of ſuch kind of 


brutes as they moſt reſemble in their manners. 

This was the doctrine of Pythagoras and his fol- 
lowers, who held, that the ſouls of vicious men were 
. impriſoned in the bodies of miſerable beaſts, there to 
do penance for ſeveral ages, at the expiration where- 
of they returned again to animate men; but if they 
had lived virtuouſly, ſome happier brute, or even a 
human creature, was to be their lot. What led Py- 
thagoras into this opinion was the perſuaſion he 
had that the foul was not of a 
whence he concluded, that it muſt move into fome 
other body upon its abandoning this. Lucan thinks 
this doctrine was contrived to mitigate the apprehen- 
ſion. of death, by perſuading men - that they only 
changed their lodgings, and ceaſed to live only to be- 
gin a new life. Reuchlin denies this doctrine, and 
maintains, that the metempſychoſis of Pythagoras im- 
plied nothing more than a ſimilitude of manners and 
- defires formerly exiſting in ſome perſon deceaſed, and 
now reviving in another alive. Pythagoras is ſaid to 
have borrowed the notion of a metempſychoſis from 
the Egyptians; others ſay from the ancient brach- 
mans. It is ftill retained among the ancient Banians, 
and other idolaters of India and China, and makes the 
principal foundation of their religion. Many of the 
modern Jews are ſaid to efpouſe this doctrine; and, to 


ſupport their opinion, quote theſe words of Job, Lo 


all theſe things worketh God oftentimes with man (in 
Hebrew, and thrice) to bring back his ſoul from the 
pit to be enlightened with the light of the living.“ It 
is certain, that at the time of Jcſus Chriſt this opinion 
was very common m_ the Jews: this appears in 
the goſpel, when they ſay, that ſome thought Jeſus 
Chriſt to be John the Baptiſt, others Elias, others Je- 
remiah, &c. 

METEMPTOSITS, a term in chronology, expreſ- 
Hng the ſolar equation, neceſſary to prevent the new 
moon from happening a day too late; by which it is 
oppoſed to proemptoſis, which fignifies the lunar equa- 
tion neceſſary to prevent the new moon from happen- 
ing a day too ſoon, The new moon's running a little 
backward, that is, coming a day too ſoon, at the end 
of three hundred twelve years and a half; by the pro- 
 emptoſis a day is added every three hundred years, 
and another every two thouſand four hundred years. 
On the other hand, by the metemptoſis, a biſſextile is 
ſoppreſſed every one hundred and thisty-four years; 
that is, three times in four hundred years. Theſe al- 


terations are never made but at the end of each cen- 
tury ; that period being very remarkable, and render- 
ing the practice of the kalendar eaſy. 

There are three rules for making this addition or 
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eriſhable nature; 
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ſuppreſſion of the biſſextile day, and by confequence 
for changing the index of the epacts. 1. W 
is a metemptoſis, the next following, or lower index 
muſt be taken. 2. When there is à proemptoſis with. 
out a metemptoſis, the next preceding or ſuperior in. 
dex is to be taken. 3. When there are both a metemp. 
toſis and W or when there is neither the one 
nor the other, the ſame index is preſerved. 
METEOR, (by the Greeks called Kertepa, q. d. 
ſablima, or ** high raiſed;” by the Latins impreſſiones 
as making figns or impreſſions in the air), commonly 
denotes any bodies in the air that are of a flux or tranſi. 
tory nature, Hence it is extended to the phenomena of 
hail, rain, ſnow, thunder, &c.; but. is moſt commonly 
confined to thoſe unuſual and fiery appearances named 
fallig-ftars, ignes fatui, auroræ boreales, &c. whether 
they appear at a great diſtance from the earth or not; 
— Till the diſcovery of electrieity theſe meteors could 
not be accounted for: but they are now reſolved, by 
the almoſt umverſal conſent of philoſophers, into the 
action of that fluid; which, tho' unheeded, hath ſhew- 
ed itſelf in all ages. | 
A luminous appearance, which muſt have been of 
an electric nature, is mentioned by Plutareh in his life 
of Lyſander ; who conſiders it as a meteor. Pliny, in 
his ſecond book of Natural Hiſtory, calls thoſe ap- 
arances ſtars; and tells us, that they ſettled not on · 
ly upon the maſts, and other parts of ſhips, but alſo 
upon mens heads. Stars, ſays he, make their ap- 
earance, both on land and ſea. I have ſeen a light 
m that form on the ſpears of ſoldiers keeping watch 
by night upon the ramparts. They are ſeen alſo on 
the fail-yards, and other parts of the ſhips, making 
an audible ſound, and frequently changing their places, 
Two of theſe lights forebode good weather and a 
proſperous voyage; and drive away the ſingle one, 
which wears a threatening aſpet. This 4he ſailors 
call Helen; but the two they call Caſſor and Pollux, 
and invoke them as gods. Theſe lights do ſometimes, 
about the evening, reſt on mens heads, and are a great 
and good omen. Seneca, in his natural queſtions, 
chap. t. takes notice of the ſame phenomenon. A 
ſtar (ſays he) ſettled on the lance of Gylippus, as he 
was failing to Syracuſe : and ſpears ſeemed to be on 
fire in the Roman camp.” In Cæſar we find the ſame 
appearances attending a violent ſtorm. About that 
time, (ſays the author,) there was a very extraordinary 
appearance in the army of Czſar. In the month of 
February, about the ſecond watch of the night, there 
fuddenly aroſe a thick cloud, followed by a ſhower of 
ſtones; and the ſame night, the points of the ſpears 
belonging to the fifth legion ſeemed to be on fire.” Li- 
vy alſo mentions two ſimilar facts. The ſpears of 
fome ſoldiers in Sicily, and a walking ftick which a 
horſeman in Sardinia was holding in his hand, ſeemed 
to be on fire. The ſhores were alſo luminous with 
frequent fires.” 
Theſe appearances are called, both by the French 
and Spaniards inbabiting the coaſts of the Mediterra- 
nean, St Helmes or St Telme's fires ; by the Italians, 
the fires of St Peter and St Nicholas ; and are fre- 
quently taken notice of by the writers of voyages. If 
ſome late accounts from France are to be depended up- 
on, this phenomenon has been obſerved at Plauzet for 
time immemorial ; and Mr Binon, the curate of the * 
ay, 


hen there — 


Meteor. ſays, 
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that for 27 years, during which he reſided there, 
in great ſtorms accompanied with black clouds, and 
frequent lightning, the three-pointed extremities of the 
croſs of the ſteeple of that place appeared ſurrounded 
with a body of flame; and that when this phenomenon 
has been ſeen, the ſtorm was no longer to be dreaded, 
and calm weather returned ſoon after, 

Modern hiſtory furniſhes a great many examples of 
a ſimilar kind; but the moſt remarkable of theſe ter- 
retrial meteors, if they may be ſo called, is the ignis 
fatuus, or, in common Engliſh, Will with a wiſh, to 
which the credulous vulgar aſcribe very extraordinary 
and eſpecially miſchievous powers. This phenomenon 
is chiefly viſible in damp places, and is alſo (aid to be 
very often ſeen in burying grounds, and near dung- 
kills, Travellers ſay, that it is very frequent near 
Bologna in Italy, and in ſeveral parts of Spain and E- 
thiopia. The form and ſize of it are very various, and 
often variable. | 
- Tt was the opinion of many philoſophers, and eſpe- 
cially Willoughby and Ray, that the ignis fatuus is 
made by ſhining inſects; but this opinion was never 
well ſupported. Sir Iſaac Newton calls it @ vapour 
/hining «without heat, and ſuppoſes that there is the 
{ame difference between this vapour and flame, that 
there is between wood ſhining without heat, and burn- 
ing coals of fire. That this opinion is juſt, and, more- 
over, that the light of this vapour ſhining without 
heat is of the ſame nature with light from putreſcent 
ſubſtances, may, according to Dr Prieſtley, be con- 
cluded from the following circumſtances relating to 
them, as deſcribed by Dr Derham, and G. B. Bec- 
Carl, : | | 
The former of theſe gentlemen, having obſerved an 
ignis fatuus in ſome boggy ground, between two roc- 
ky bills, in a dark and calm night, got by degrees 
within two or three yards of it, and thereby had an 
opportunity of viewing it to the greateſt advantage, 
It kept ſkipping about a dead thiſtle, till a flight mo- 
tion of the air, occaſioned, as he ſuppoſed, by his near 
approach to it, made it jump to another place; and 
as he advanced, it kept flying before him. He was 
ſo near to it, that, had it been the ſhining of glow- 
worms, he was ſatisfied that he could not but have di- 
ſinguiſhed the ſeparate lights of which it muſt have 
conliſted z whereas it was one uniform body of light. 
He therefore thought that it muſt be an ignited va- 
pour. Similar in ſome reſpects to this Poke, was 
one that ſurrounded the body and the bed of a wo- 
man at Milan, which fled from the hand that approach · 
7 it, but was at length diſperſed by the agitation of 
the air, 
Mr Beccari made it his buſineſs to inquire concern- 
ing this phenomenon of all his acquaintance, who had 
had opportunities of obſerving it, either on the moun- 
tains, or on the plain. He found that two which ap- 
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luminous apperrances, he ſays, gave light enough to Meteor. 


M E T 


make all the neighbouring objects viſible, and they were 
always obſerved to be in motion, but this motion was 
various and uncertain, Sometimes they would riſe 
up, and at other times fink ; but they commonly kept 
hovering about fix feet from the ground. They would 
alſo diſappear of a ſudden, and inſtantly appear again 
in ſome other place. They differed both ia ſize and 
figure, ſometimes ſpreading pretty wide, and ther 
again contracting themſelves ; ſometimes breaking in- 
to two, and then joiving again; ſometimes floating 
like waves, and dropping, as it were, ſparks of fire. 
He was aſſured that there was not a dark night all the 
year round in which they did not appear, and that they 
were obſerved more frequently when the ground was 
covered with ſnow, than in the hotteſt ſummer ; nor 
did rain or ſnow in the leaſt hinder their appearance; 
but, on the contrary, they were obſerved more fre- 
quently, and caſt a ſtronger light in rainy and wet 
weather; nor were they much affected by the wind. 
The grounds to the eaſt of Bologna, where the lar- 
geſt of theſe appearances was ſeen, is, he ſays, a hard 
chalky and clayey ſoil, which will retain the water a 
long time, and afterwards, in hot weather, would 
break into large cracks; but on the mountains, where 
the ignes fatui were ſmaller, the ſoil was of a looſe 
fandy texture, which would not keep the water very 
long. According to the beſt information he could 
procure, theſe lights very much frequent brooks and 
rivers, being often obſerved on the banks of them; 
perhaps, he ſays, becauſe the current of air car- 
ries them thither more readily than to any other place. 
This gentleman concludes his account of theſe ap- 
earances with the following curious narrative. An 
intelligent gentleman travellivg in March, between- 
eight and nine in the evening, in a mountainous road, 
about ten miles ſouth of Bologna, perceived a light, 
which ſhone very ſtrongly upon ſome ſtones which lay 
on the banks of the river Rioverde. It ſeemed to be 
about two feet above the ſtones, and not far from the 
water. In ſize and figure it had the appearance of a 
parallelopiped, ſomewhat more than a foot in length, 
and half a foot high, the longeſt ſide being parallel to 
the horizon. Its light was fo ftrozg, that he could 
lainly diſtinguiſh by it part of a neighbouring 
7 and the water of the river; only in the eaſt 
corner of it the light was rather faint, and the ſquare 
figure leſs perfect, as if it was cut off or darkened by 


the ſegment of a cirele. 


His curioſity tempting him to examine this appear- 
ance a little nearer, he advanced gently towards the 
place; but was ſurpriſed to find that it changed gra- 
dually from a bright red, firlt to a yellowiſh, and then 
to a pale colour, in proportion. as he drew nearer; and 
when he came to the place itſelf it quite vaniſhed. Up- 
on this he ſtepped back, and not only ſaw it again, 


peared on the plains, one to the north, and the other but found that the farther he went from it, the ſtronger 


to the eaſt of Bologna, were to be ſeen almoſt every 
dark night, 1 the latter; and the light they 
gave was equal to that of an ordinary faggot. That 
3 the eaſt of Bologna once appeared to a gentleman. 
of his icquaintance, as he was travelling, and kept him 
2 above a mile, conſtantly moving before him, 
" _ a ſtronger light upon the road than the 
orch which was carried along with him. All theſe 


and brighter it grew. When he examined the place 
of this e Katy he could not perceive the 
leaſt ſmell, or any other mark of fire. 

This extraordinary account was confirmed to M. 
Beccari by another gentleman, who frequently tra- 
velled the ſame road, and who aſſured him that he had 
ſeen the very ſame light five or fix different times, in. 
ſpring and autumn, and. that he had always obſerved 

nn 


— 
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and he once took particular notice of its coming out 
of a neighbouring place, and ſettling itſelf in the figure 
above deſcribed. : 

M. Beccari owns himſelf to be greatly at a loſs to 
account not only for this very remarkable appearance, 
but alſo for the ignes fatui in general. He only ſays, 
that all perſons who ever ſaw any of theſe appearan- 
ces, agree, that they caſt a light quite different from 
that of ſhining flies, 

Dr Shaw deſcribes an ignis fatuns, which he ſaw 
in the Holy Land, the circumſtances of which are 
very remarkable. As he and his company were tra- 
velling by night, ,through the valleys of mount E- 
phraim, they were attended, more than an hour, by 
an ignis fatuus, which was ſometimes globular, or in 
the form of the flame of a candle; and which would, 
immediately afterwards, ſpread itſelf ſo much as to in- 
volve the whole company in a pale inoffenſive light, 


and then contract itſelf again, and ſuddenly diſappear. 


But in leſs than a minute it would become viſible as 
before; or, running along from one place to another, 
with a ſwift progreſſive motion, would expand itſelf, at 
certain intervals, over more than two or three acres of 
the adjacent mountains. The atmoſphere, from the be- 
ginning of the evening, had been remarkably thick 
and hazy, and the dew, as they felt it upon their 
bridles, was unuſually clammy and unAuous. In the 
ſame kind of weather, he ſays, he has obſerved thoſe 
luminous appearances, which, at ſea, ſkip about the 
maſts and yards of ſhips, and which the ſailors call 
corpuſanſe, which is a corruption of the Spaniſh cuerps 
anto. 

Of the celeſſial meteors, the moſt common are thoſe 
called fa/ling-/tars, which are ſo well known, that it is 
needleſs to deſcribe them. They do not very often ap- 
pear of a larger fize than the brighteſt fixed ſtars, tho? 
ſometimes they equal Jupiter, or even Venus in appa- 
rent bulk, and are then exceedingly bright. They 
ſometimes riſe high iu the air; for Mr Brydone takes 
notice of his having ſeen them as high to appearance 
above the top of Mount Etna, as they uſually appear 
hen viewed from the ordinary ground. Sometimes, 
however, they are much lower. Signior Beccari men- 
tions one which ſeemed to direct its courſe towards the 

lace where he fat, growing continually larger and 
3 as it advanced, till at laſt it diſappeared at no 

reat diſtance, and left the faces, hands, and clothes, 
of thoſe who ſaw it, and all the neighbouring objects, 
ſuddenly illuminated with a diffuſed and lambent light 
attended with no noiſe at all. While they were ſtart- 
ing up, Randicg and looking at one another, ſurpriſed 
at the appearance, a ſervaht came running to them 
out of a neighbouring garden, and aſked them if they 
had fecn nothing; for that he had ſeen a light ſhine 
ſuddenly in the garden, and eſpecially upon the ſtreams 
. which he was throwing to water it. 

The other kinds of celeſtial meteors are, aurora bo- 
realis, lightning of various forms, and large fire-balls. 
All theſe too ſometimes appear very high, and ſome- 
Lmes very low; the fire-balls eſpecially, will ſome- 
times ſlrike the ground, and explode with great vio- 
lence, producing many miſchievous effects. See Ar- 
MOSPHERE, AukokRa BorEALts, Crop, Lignrt- 
NIN, &c. wy 


[ 4966 1 


Meteor. it to be of the very ſame ſhape, and in the ſame place; 


M E T 


The general principles on which the phenomen: or Mes 
meteors depend, have already been fo fully explained . 


under the article Electricity, &c. that very little M 
The inoffenfive 


remains to be added in this place. 
lights, ſuch as appear on the points of metallic bodies, 
the ignis fatulus, &c. are occalioned by a current of 
electrie matter ſetting into, or out of any particular 
body ; for wherever that fluid is much agitated, there 
a light will be vifible, If at the ſame time there is a 
conſiderable difference between the electricity of the 
atmoſphere and the ſurface of the ground, the elec. 
tric Rream will be quietly imbibed, and no dangerous 
conſequences will enſue to thoſe who approach it; but 
if the electricity of the atmoſphere and the ground 
happens to be much the ſame, the fluid will then be 
much compreſſed, will burn, explode, and produce all 
the miſchief of the forked or crovked lightning, or 
of that kind which appears in the form of balls, and 
which is fully explained under the article Licur- 
NING. 


METHOD, the arrangement of our ideas in ſuch 


a regular order, that their mutual connection and de- 


pendence may be readily comprehended. See Locic, 
n 114.—118. 

METHODISTS, a name at firſt given to a ſociety 
of religious young men at Oxford, and now applied to 
all thoſe who adhere to the doQrine of the church of 
England as taught by Whitefield, Weſley, &c. They 
are ſaid to be, in general, plain well-meaning people, 
who do not diſſent from the eſtabliſhed church, but 
profeſs to live with great purity according to her ar- 
ticles. At their firft appearance their teachers were 
charged, in the heat of their zeal, with ſeveral irregu- 
larities, and many expreſſions in their preaching which 
were not altogether uncxceptionable : but as the civil 
government, with a moderation and wiſdom peculiar 
to the preſent time, thought fit to overlook their be- 
haviour, they have fince honeſtly acknowledged where- 
in they were miſtaken ; and, in conſequence of the 
perfect liberty of conſcience they enjoy, have ſubſided 
into a more regular and peaceable conduct, agreeable 
to the genuine ſpirit of Chriſtianity. 


Mruopisrs, Metbodici, is alſo an appellation 


given to a ſect of ancient phyſicians, who reduced the 
whole healing art to a few common principles or ap- 
earances. ä 

METHODIUS, a father of the church, biſhop of 
Olympus or Patara in Lycia, and afterward of Tyre 
in Paleſtine, ſuffered martyrdom at Chalcis in Greece 
toward the end of Dioclefian's perſecution in the year 
302. He compoſed many works in a clear and ela- 
borate ſtile, which were extant in Jerome's time. Fa- 
ther Combeſis collected feveral confiderables fragments 
of this writer, cited by Epiphanius, Photius, and 


others; and printed them with notes of his own, toge-. 


ther with the works of Amphilochius, and Andreas 
Cretenſis, in folio, Paris 1644. 

METIUS (James), of Alcmaer, in Holland, the 
inventor of teleſcopes with glaſſes, one of which he 
preſented to the States General in 1609. Tubes ex- 
tended, by uniting them, to a great length, were 
known to the ancients ; but Metius was the firſt who 
added plaſſes, and he was indebted to chance for the 


diſcovery; he had frequently obſerved fome ſchool- 
boys playing upon the ice, who made uſe of their co- 
pre? 


ellus, 
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yy books rolled up in the ſhape of tubes, to look at 
124 other, to which they ſometimes added pieces of 
ice at each end, to view diſtant objects: this led him 
to the invention of optie glaſſes. 

METO, a famous mathematician of Athens, 432 
B. C. publiſhed his Anneadecatoride, that is, his Cycle 
of Nineteen years, by which he endeavoured to adjuſt 
the courſe of the ſun to that of the moon, and to make 
the ſolar and lunar years begin at the ſame point of 
time, See CYCLE of the Moon. | 

METONYMY, in rhetoric, is a trope in which one 
name is put for another, on account of the near relation 
there is between them. See OraTory, no 51. 

METOPE, in architecture, is the interval, or ſquare 
ſpace between the triglyphs of the Doric freeze, which 
among the ancients uſed to be painted or adorned with 
carved work, repreſenting the heads of oxen, or uten- 
ſils uſed in ſacrifices, 


4 
METOPOSCOPY, the pretended art of knowing 


a perſon's diſpoſitions and manners, by viewing the 


traces and lines in the face. Ciro Spontoni, who has 
wrote expreſsly on metopoſcopy, ſays, that ſeven lines 
are examined in the forehead, and that each line is 
conſidered as having its particular planet: the firſt is 
the line of Saturn, the ſecond of Jupiter, the third of 
Mars, &c. Metopoſcopy is only a branch of phy- 
fiognomy, which founds its conjectures on all the parts 
of the body. Ly | 

METRE, «:Tp:z, in poetry, a ſyſtem of feet of a 
juſt length. PANE | 
The different metres in poetry, are the different 
manners of ordering and combining the quantities, or 
the long and ſhort ſyllables : thus hexameter, penta- 
meter, 1ambic, ſapphic verſes, &c. conſiſt of different 
metres, or meaſures, See HEXAMETER. 

In Engliſh verſes, the metres are extremely various 
and arbitrary, every poet being at iberty to introduce 
any new form that he pleaſes. The moſt uſual are the 
heroic, generally confiſting of five long and five ſhort 
ſyllables, and verſes of four feet, and of three feet, and 
a czſura, or ſingle ſyllable» 

The ancients, by variouſly combining and tranſpo- 
ling their quantities, made à vaſt variety of different 
meaſures, by forming ſpondees, &c. of different feet. 
See PoE TRY, no 124, &Cc. RW 

METRODORUS, a Greek phyfician, born at 
Chios, was the diſciple of Democritus the philoſopher, 
and the maſter of Hippocrates the phy fician and A- 
naxarchus the philoſopher. He maintained, that "the 
univerſe is infinite and eternal: but his works are loſt. 
He lived about 444 B. C. 

METROPOLIS, the capital or principal city of 
a country or province. ; 

The term metropolis is alſo applied to archiepiſcopal 
churches, and ſometimes to the principal or mother- 
church of a city, The Roman empire having been 
divided into 13 dioceſes and 120 provinces, each dio- 
cele and each province had its metropolis, or capital 
city, where the proconſul had his reſidence. To this 
evil diviſion, the eccleſiaſtical was afterwards adapted, 
and the biſhop of the capital city had the direQion of 
affairs, and the preheminence over all the biſhops of 
the province, His reſidence in the metropolis gave 

in the title of etrepolitan. This erection of metro- 


Politans is referred to the end of the third century, and 
Vor. VII. I 


was confirmed by the council of Nice. A metropoli- Metz 
tan has the privilege of ordaining his ſuffragans ; and 
appeals from ſentences paſſed by the ſuffragans are 
preferred to the metropolitan. 

METZ, an ancient, large, and ftrong town of 
France, and capital of the territory of Meſſin, with a 
citadel, a parliament, and a biſhop's ſee, whoſe biſhop 
aſſumes the title of a prince of the empire. The ca- 
thedral church is one of the fineſt in Europe, and the 
ſquare called Cæſiꝶ and the houſe of the governor, are 
worth ſeeing. The-Jews live in a part of the town by 
themſelves, where they have a ſynagogue. The ſweet- 
meats they make here are in high eſteem. It is ſeated 
at the confluence of the rivers Moſelle and Seille. E. 
Long. 6. 16. N. Lat. 49. 7. 

MEURSIUS (John), a learned and laborious wri- 
ter, born at Loſdun, near the Hague, in 1579. He 
early diſcovered a fondneſs for polite literature and the 
ſciences ;z and went to ſtudy the law at Orleans with 
the ſon of Barneveldt, whom he accompanied in his 
travels. In 1610 he was made profeſſor of hiſtory at 
Leyden, and afterwards Greek profeſſor. His repu- 
tation daily increafing, Chriſtian IV. king of Den- 
mark made him profeſſor of hiſtory and politics, in the 
univerſity of Sora. Meurſius filled that chair with u- 
niverſal applauſe; and died in 1641, aged 62. He 
wrote many learned works, ſeveral of which relate to 
the ancient flate of Greece; as, 1. De populis Attice. * 
2. Atticarum lectionum libri vi. 3. Archontes Athe- 
nienſes. 4. Fortuna Attica. 5. De Athenarum origine. 

6. De feftis Gracorum, &c. John Meurſius, his ſon, 
was alſo the author of ſeveral works. It ſeems almoſt 
needleſs to obſerve, that the ſcandalous obſcene Latin 
work, intitled Meur/ius, is not either of our author or 
his ſon ; but, as is ſaid, the notable production of one 
John Weſtranus, a lawyer at the Hague. 

MEW, Srea-mew, or Sea- mall. See Anas. 

Minter-Mxw, or Coddy-moddy, in ornithology. See 
LAxus. : 82 

MEWING, the falling off or change of hair, fea- 


thers, ſkin, horns, or other parts of animals, which 


Me xico. : 


hd 


happens in ſome annually, in others only at certain _ 


ſtages of their lives: but the generality of beaſts mew 


in the ſpring. An old hart caſts his horns ſooner than 


a young one, which is commonly in the months of 
February and March, after which they begin'to but- 
ton in March or April : and as the ſun grows ftrong, 


and the ſeaſon of the year puts forth the fruits of the 


earth, ſo their heads grow, and are ſummed full by 
the middle of June. It is to be obſerved, that if a 
hart be gelt before he has a head, he will never have 
-any ; and if he be gelt after he has a head, he will ne- 
ver caſt his horns ; again, if he be gelt when he has a 
velvet-head, it will always be fo, without fraying, or 
burniſhing. 

MEXICO, otherwiſe called Aew-Spain ; a large 
country of America, bounded on the north by New- 
Mexico, on the eaſt by the gulf of Mexico and the 
North Sea, and on the ſouth and weft by South Ame- 
rica and the South Sea; extending upwards of 2000 
miles in length, and from 60 to 600 in breadth. 0 C 3 

This country was firſt diſeovered, though imper- 8 Sue 
fectly, by a Spaniard named Nunez de Balboa; but, in dertaken by 
1518, the conqueſt of it was undertaken by a celebra- Cortes, 


ted adventurer named Ferdinando Cortes, It was not, 
28 C how- 
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Mexico. however, without great difficulty that he got his ex- 


pedition ſet on foot ; being perſecuted by the Spaniſh 

overnors in the Weſt Indies, ſo that he was at laſt 
obliged to throw off his allegiance to them, and pro- 
ceed without any commiſſion. However, on the roth 
of February 1519, he ſet fail from the Havannah in 
Cuba; and ſoon landed on the iſland of Cozumel, on 
the coaſt of Yucatan, diſcovered the preceding year. 


Here he joined one of his officers named Pedro d' Al. 


raredo, who had arrived ſome days before, and collected 
lome booty and taken a few priſoners, But the gene- 
ral ſeverely cenſured his conduct; and the 2 
were diſmiſſed, after they had been informed by an 
Indian interpreter named Melchior, that ſuch injuries 
were entirely diſagreeable to the intentions and wiſhes 
of Cortes. Here he muſtered his army, and found 
that it amounted to 508 ſoldiers, 16 horſemen, and 
109 mechanics, pilots, and mariners. Having encou- 
raged his men by a proper ſpeech, and releaſed, by 
means of ſome Indian ambaſſadors, a Spaniard named 
Ferom de Aguilar, who had been detained a priſoner 
tor eight years, he proceeded to the river Tabaſco, 
where he hoped to be received in a friendly manner, as 
one Grijalva had been a ſhort time before ; but, from 
ſome unknown cauſe, he was violently attacked by 
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ſome natural calamity which had afflicted that part 
the globe, and impreſſed the minds of the inhabitant 
with ſuperſtitious fears and forebodings; or whether it 
was an imagination accidentally ſuggeſted by the 
aſtoniſhment which the firſt fight of a race of ney 
men occaſioned, it is impoſſible to determine, By 
as the Mexicans were more prone to ſuperſtition thay 
any people in the new world, they were more deeply 
affected with the appearance of the Spaniards, whom 
they inſtantly ſuppoſed to be the inſtruments deſtined 
to bring about that fatal revolution which they dreaded; 
and this produced the embaſſy above-mentioned, 

By means of his two interpreters, Donna Marina, 
and Aguilar, Cortes learned that the chiefs of the 
Mexican embaſſy were deputies from Pilpatoe and 
Teutile ; the one governor of a province under the 
emperor, and the other the commander of all his forces 
in that province: the purport of their embaſſy was, 
to inquire what his intentions were in viſiting their 
coalts, and to offer him what aſſiſtance he might need 
in order to continue his voyage. Cortes, in his turn, 
alſo profeſſed the greateſt friendſhip; and mformed the 
ambaſſadors, that he came to propoſe matters of the 
utmoſt conſequence to the welfare of the prince and 
his kingdom; which he would more fully unfold in 


of Men 


them: however, the ſuperiority of the Spaniſh arms 
ſoon decided the victory, and the inhabitants were ob- 

2 liged to own the king of Caſtile as their ſovereign. 
Receives an The Spaniards then continued their courſe weſt- 
embaſly ward, to the harbour of St Juan de Ullua; where they 


from the , - 
emperor of Were met by two Mexican canoes, who carried two 


perſon to the governor and the general. Next morning, Cory 
without waiting for any anſwer, he landed his troops, ud 
bis horſes, and his artillery ; began to erect huts for his 
men, and to fortify his camp. The natives, inſtead 
of oppoſing the entrance of theſe fatal gueſts into their 
country, aſſiſted them in all their operations, with an 


1 


Mexico. ambaſſadors from the emperor of that country, and alacrity which they had ere long reaſon to repent. 
ſhewed the greateſt ſigns of peace and amity. Their The next day the ambaſſadors had a formal audi- 
language was unknown to Aguilar; but one of the fe- ence; at which Cortes acquainted them, that he came 
male ſlaves above-mentioned underſtood it, and tranſ= from Don Carlos of Auftria, king of Callile, the 
Jated it into the Yucatan tongue; after which Aguilar greateſt monarch of the eaſt, and was intruſted with 
interpreted the meaning in Spaniſh. This ſlave was af- propoſitions of ſuch moment, that he would impart 
terwards named Donna Marina, and proved very uſe- them to none but the emperor himſelf, and therefore 

3 ful in their conferences with the natives. required to be conducted immediately to the capital. 

State of the At this time the Mexican empire, according to This demand immediately produced the greateſt un- Tel 

_ ys tomb Dr Robertſon, was arrived at a pitch of grandeur to eaſineſs; and the ambaſſadors did all in their power to 


which no ſociety had ever attained in ſo ſhort a pe- 
riod. Though it had ſubſiſted only for 130 years, its 
* dominion extended from the north to ſouth ſea; over 
territories ſtretching about 500 leagues from eaſt to 


diſſuade Cortes from his deſign, endeavouring to con- 
ciliate his good-will by the preſeats ſent him by gigs 
Montezuma. Theſe they introduced with great pa- tech 
rade, and conſiſted of fine cotton-cloth, of plumes of'%® 


welt, and more than 200 from north to ſouth ; com- 
prehending provinces not inferior in fertility, popula- 
tion, and opulence, to any in. the torrid zone. The 
reigning emperor was called Montezuma, or Motezuma, 
whoſe authority was very deſpotic, and his temper 
haughty and cruel, Though by why he poſſeſſed a 
good deal of courage and reſolution ; yet from the 
firſt moment that the Spaniards appeared on his coaſt, 
he diſcovered ſymptoms of timidity and embarraſſment, 
and all his ſubjects were embarraſſed as well as himſelf, 
The general diſmay which took place on this occaſion 
was partly owing to the ſtrange figure the Spaniards 
made, and the prodigious. power of their arms; but 
partly alſo to the following cireumſtance. An. opi- 
nion prevailed almoſt univerſally amony the Americans, 
if we may believe the earlieſt and moſt authentic 
hiſtorians, that ſome dreadful calamity impended over 
their heads, from a race of formidable invaders who 
ſhovld come from regions towards the riſing ſun, to 
over-run and deſolate their country. Whether this 
diſquieting apprehenſion flowed from the memory of 


elſe attracted. their eyes as fingular. 


various colours, and of ornaments of gold and filyer 
to a conſiderable value, the workmanſhip of which 
appeared to be as curious as the materials were rich, 
But theſe preſents ſerved only to excite the avidity of 
the Spaniards, and to increaſe their defire for be- 
coming maſters of a country which abounded with ſo 
many precious commodities. Cortes indeed could ſcarce- 
ly reſtrain himſelf ſo far as to hear the arguments made 


ule of by the ambafſadors to diſſuade him from going 


to the capital; and, in a haughty, determined tone, 
inſiſted on his former demand of being admitted tos 
perſonal interview with their ſovereign. 

During this converſation, ſome painters in the 
retinue of the Mexican chiefs had been diligently em- 
ployed ia delineating, upon white cotton cloths, figures 
of the ſhips, horſes, artillery, ſoldiers, and whatever 
When Cortes 


obſerved this, and was informed that theſe pictures 
were to be ſent to Montezuma, he reſolved to render 
the repreſentation flill more ſtriking and intereſting: 


The trumpets, by his orders, ſounded an alarm; - 
| tro 


* 


— 
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co, troops formed in order of battle, and ſhewed their time to the Spaniards to take meaſures which would Mexico. 

— avility and ſtrength in the beſt manner they could; have been out of their power had they been vigorouſly 

while the artillery was pointed againſt the neighbour- attacked on their firſt refuſal to obey his orders, 

ing trees, among which it made dreadful havock. Cortes uſed every method of ſecuring the affeQions of 

The Indians for ſome time looked on with filent a= the ſoldiers; which indeed was very neceſſary, as 
{toniſhment 3 but at the exploſion o& the cannon, ſome many of them Vegan to exclaim againſt the raſhneſs 

fled, others fell to the ground, and all were ſo con- of his attempt in leading them againſt the whole force 

founded, that Cortes found it difficult to quiet and of the Mexican empire. In a ſhort time Teutile Monte- 
compoſe their minds. 5 - arrived with another preſent from Montezuma, and zuma pe- 

"4 When the painters had exerted their utmoſt efforts together with it delivered the ultimate orders of that tet gets d 

, wade jn repreſenting all theſe wonderful things, meſſengers monarch to depart inſtantly out of his dominions ; and m ge leasbe 
zinted re immediately diſpatched to Montezuma with the when Cortes, inſtead of complying with his demands, his domi- 
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iGures, and a full account of every thing that had 
paſſed fince the arrival of the Spaniards, together 
with ſome European curioſities to Montezuma; which, 
though of no great value, Cortes believed would be 
acceptable on account of their novelty, The Mexi- 
can monarchs, in order to obtain the earlieſt informa- 
tion of every occurrence in all parts of their empire, 
had couriers poſted at proper ſtations along the prin- 
eipal roads; and as theſe were trained to agility 
by a regular education, they conveyed intelligence 
with ſurpriſing rapidity. Though the city in which 
Montezuma reſided was above 180 miles from St Juan 
de Ullua, Cortes's preſents were carried thither, and 
, an anſwer returned to his demands, in a few days. 
an As the anſwer was unfavourable, Montezuma had en- 
vw deavoured to mollify the Spaniſh general by the rich- 
on. neſs of his preſents, Theſe conſiſted of the manufac- 
4 with tures of the country; cotton-ſtuffs ſo fine, and of ſuch 
re · delicate texture, as to reſemble ſilk; pictures of ani- 
mals, trees, and other natural objects, formed with 
feathers of different colours, diſpoſed and mingled 
with ſuch ſkill and elegance as to rival the works of 
the pencil in truth and beauty of imitation. But 


(1, 


plates of a circular form; one of maſſive gold repre- 
ſenting the ſun, the other of filver 8 the 
moon. Theſe were accompanied with bracelets, col- 
lars, rings, and other trinkets of gold ; and that no- 
thing might be wanting which could give the Spaniards 
a complete idea of what the country afforded,. ſome 
boxes filled with pearls, precious tones, and grains of 
gold unwrought, as they had been found in the mines 
or rivers, were ſent along with the reſt. Cortes re- 
ceived all with an appearance of the moſt profound 
reſpect for Montezuma; but when the Mexicans, 
preſuming upon this, informed him, that their maſter, 
though he defired him to accept of what he had ſent 
as a token of his regard for the prince whom he repre- 


ſented, would not give his conſent that foreign troops 


| ſhould approach nearer to his capital, or even allow 
ſit them to continue longer in his dominions, Cortes de- 


what chiefly attracted their attention, were two large 


renewed his requeſt of audience, the Mexican imme- nions. 
diately left the camp with ſtrong marks of ſurpriſe and 
reſentment. Next morning, none of the natives ap- 
peared; all friendly correſpondence ſeemed to be at an 
end, and hoſtilities were expected to commence every 
moment. A ſudden conſternation enſued among the 
Spaniards, and a party was formed againſt him by the 
adherents of Velaſques; who took advantage of the oc- 
caſion, and deputed one of their number, a principal of- 
ficer, to remonſtrate, as if in name of the whole army, 
againſt his raſhneſs, and to urge the neceſſity of his 
returning to Cuba. Cortes received the meſſage with- 
out any appearance of emoticn; and as he well knew 
the temper and wiſhes of his ſoldiery, and foreſaw how 
they would receive a propoſition ſo fatal to all the ſplen- 
did hopes and ſchemes which they had been formin 
with ſuch complacency, he pretended to comply wit 
the requeſt now made him, and iſſued orders that the 
army ſhould be in readineſs next day to embark for 
Cuba. Upon hearing this, the troops, as Cortes had 
expected, were quite outrageous : they poſitively 
refuſed to comply with theſe orders, and threatened 
immediately to chooſe another general if Cortes con- 
tinued to inſiſt on their departure. = 

Our adventurer was highly pleaſed with the diſpo- 
ſition which now appeared among his troops : never- 
theleſs, diſſembling his ſentiments, he declared, that 
his orders for embarking had proceeded from a per- 
ſuaſion that it was agreeable to his fellow-ſoldiers, 
to whoſe opinion he had ſacrificed his own ; but now 
he acknowledged his error, and was ready to reſume 
his original plan of operation. This ſpeech was highly 
applauded ; and Cortes, without allowing his men 
time to cool, ſet about carrying his deligns into exc- 


cution. In order to give a beginning to a colony, he Villa Ric 
aſſembled the principal perſons in his army, and by founded. 


their ſuffrages elected a council and magiltrates, in 
whom the government was to be veſted. The perſons 
choſen were moſt firmly attached to Cortes; and the 
new ſettlement had the name of Jia Rica de la vera 
Cruz; that is, the rich town of the true crols. 


on Clared, in a manner more reſolute and peremptory Before this court of his own making, Cortes did 114 
and. than formerly, that he muſt inſiſt on his firſt demand; not heſitate at reſigning all his authority, and was 55 3 
as he could not, without diſhonour, return to his own immediately re- elected chief. juſtice of the colony, The go- | | 
_ *overeign until he was admitted into the preſence of and captain-general of its army, with an ample com- vi, ment | 
the prince whom he was appointed to viſit in his name. miſſion, in the king's name, to continue in force till ud * | 

e Mexicans were aſtoniſhed-at the ſight of a man the royal pleaſure ſhould be farther known. 8 _ | 


who dared to oppoſe the will of their emperor; but ſoldiers eagerly ratified their choice by loud acclama- Cortes, 


not being willing to come to an open rupture with ſuch tions; and Cortes, now conſidering himſelf as no longer | 14 


ormidable enemies, with much ado they prevailed upon 

8 to promiſe that he would not move from his 

* ent camp until che return of a meſſenger whom 
1 ſent to Montezuma for further inſtructions. 

he puſillanimity of the Indian monarch afforded 

I 


OY 


accountable to any ſubject, began to aſſume a much 
greater degree of dignity, and to exerciſe more exten- 
ſive powers, than he had done before. Some of the 
ſoldiers began to exclaim againſt the proceediugs of 
the council as illegal 3 but the ringleaders were in- 
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Mexico. ſtantly ſent on board the fleet loaded with irons. By 
this timely ſeverity the reſt were overawed; and 
Cortes, knowing of how great importance unani— 
mity was to his future ſucceſs, ſoon found means 
to reconcile thoſe who were moſt diſaffeted; to 
which purpoſe a liberal diſtribution of the Mexican 
gold, both among friends and foes, contributed not a 
little. | 

Cortes, having thus flrengthened himſelf as well as 
he could, reſolved to advance into the country; and 
to this he was encouraged by the behaviour of the 
cacique or petty prince of Zempoalla, x conſiderable 
town at no great diſtance. 'This prince, though ſub- 
ject to Montezuma, was exceedingly impatient of the 
yoke; and ſo filled with dread and hatred of the em- 
peror, that nothing could be more acceptable to him 
than an appearance of being delivered from that ſub- 
jection; and a deliverance of this kind he now hoped 
from the Spaniards. For this reaſon he ſent ambaſ- 
ſadors to Cortes, with offers of friendſhip, which were 


11 
Makes an 
alliance 
with the 
Cacique of 
Zempoilla. 


gladly accepted by him; and in conſequence of the 


alliance, he very ſgon viſited Zempoalla. Here he 
was received in the moſt friendly manner imaginable, 
1: and had a reſpect paid towards him almoſt equivalent 
Character to adoration. The cacique informed him of many 
of Monte- particulars relating to the charaQer of Montezuma.— 
by thee... He told him, that he was a tyrant, haughty, cruel, 
2 and ſuſpicious; who treated his own ſubjects with 
arrogance, ruined the conquered provinces by his ex- 
tortions, and often tore their ſons and daughters from 
them by violence; the former to be offered as victims 
to his gods, the latter to be reſerved as concubines 
for himſelf and favourites. Cortes, in reply, artfully 
inſinuated, that one great object of the Spaniards in 
viſiting a country ſo remote from their own was, to 
redreſs grievances, and to relieve the oppreſſed ; and 
having encouraged him to hope for this interpoſi- 
tion in due time, continued his march to Quiabiſlan, 
the territory of another cacique, and where, by the 
friendly aid of the Indians, a Spaniſh colony was ſoon 
formed. | 
During the reſidence of Cortes in theſe parts, he ſo 
far wrought on the minds of the caciques of Zem- 
poalla and Quiabiſlan, that they ventured to inſult 
the Mexican power, at the very name of which they 
had been formerly accuſtomed to tremble. Some of 
Montezuma's officers having appeared to levy the 
uſual tribute, and to demand a certain number of hu- 
man victims, as an expiation of their guilt in pre- 
ſuming to hold intercourſe with thoſe ſtrangers whom 
the emperor had commanded to leave his dominions; 
inſtead of obeying his orders, they made them pri- 
ſoners, treated them with great indignity, and, as 
their ſuperſtition was. no leſs barbarous than Mon- 
tezuma's, they threatened to ſacrifice them to their 
gods. From this laſt danger, however, they were 
delivered by the interpoſition of Cortes, who mani- 
feſted the utmoſt horror at. the mention of ſuch a 
tz deed. This act of rebellion firmly attached the two 
'The caci- caciques to the intereſt of Cortes; and without heſfi- 
ques of tation they acknowledged themſelves vaſſals of the 
Zempoalla, King of Spain. Their example was followed by the 
Quiabiſlan, T f eee 
z ome Totonaques, a fierce people who inhabited the moun- 
others, ſub-tainous parts of the country. They willingly ſub- 
mit, je ed themſelves to the crown of Caſtile; and offered 
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to accompany Cortes with all their forces in his march 16; 
towards Mexico. ; — 
Though Cortes had now taken ſuch meaſures as in 
a manner enſured his ſucceſs; yet, as he had thrown 
off all dependence on the governor of Cuba, who wag 
his lawful ſuperior, and apprehended his intereſt at 
court, he thought proper, before he ſet out on his in. 
tended expedition, to take the moſt effectual meaſures 
againſt the impending danger. With this view, he u 
erſuaded the magiſtrates of his colony to addreſs * a 
— to the king, containing a pompous account of Vl th 
their own ſervices, of the country they had diſcovered, ſend i 
&c. and of the motives which had induced them tot ud 
throw off their allegiance to the governor of Cuba, 354 
and to ſettle a colony dependent on the crown alone, — 
in which the ſupreme power civil as well as military Cone, 
had been veſted in Cortes ; humbly requeſting their 
ſovereign to ratify what had been done by his royal 
authority. Cortes himſelf wrote in a fimilar ſtrain; 
but as he knew that the Spaniſh court, accuſtomed to 
the repeated exaggerations of American adventurers, 
would give little credit to the ſplendid accounts of 
New-Spain, if they were not accompanied with ſuch 
a ſpecimen of what it contained as would excite. an 
high idea of its opulence, he ſoliemed his ſoldiers to 
relinquiſh what they might claim as their part of the 
treaſures which had hitherto been collected, in order 
that the whole might be ſent to the king. Porto- 
carrero and Montejo, the chief magiſtrates of the 
colony, were appointed to carry this preſent to Ca- 
ſtile, with expreſs orders not to touch at Cuba in their 
paſſage thither. But while a veſſel was preparing for 
their departure, an unexpected event produced a ge- 
neral alarm. Some ſoldiers and ſailors, ſecretly diſ- 
affected to Cortes, formed a deſign of ſeizing one of 
the brigantines, and making their eſcape to Cuba, in 
order to give ſuch intelligence to the governor, as 
might enable him to intercept the veſſel which was to 
carry the treaſure and diſpatches to Spain. This 
conſpiracy was conducted with profound ſecreſy ; but 
at the moment when every thing was ready for exe- 
cution, the ſecret was diſcovered by one of the afſo- 
ciates. The latent ſpirit of diſaffection which Cortes Co 
was now too well convinced had not been extinguiſhed — 
amongſt his rm gave him very great uneaſinels, 
The only method which he could think of to prevent 
ſuch conſpiracies for the future was, to deftroy bis 
fleet; and thus deprive his ſoldiers of every reſource 
except that of conqueſt: and with this propoſal he 
perſuaded his men to comply. With univerſal con- 
ſent therefore the ſhips were drawn aſhore, and, after 
being ſtripped of their ſails, rigging, iron-work, and 
whatever elſe might be of uſe, they were broke in 
pieces. 
Cortes having thus rendered it neceſſary for bis 
troops to follow wherever he choſe to lead, began bis 
march from Zempoalla with 500 infantry, 15 borſe, 
and fix field-pieces, The reſt of his troops, conſiſting 
chiefly of ſuch as from age or infirmity were leſs fit 
for active ſervice, he left as a garriſon in Villa Rica, 
under the command of Eſcalante, an officer of merit, 
and warmly attached to his intereſt. The cacique 0 
Zempoalla ſupplied him with proviſions; and with 200 
of thoſe Indians called Tamames, whoſe office, in 3 
country where tame auimals were unknown, was n 
2 | carr 
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rdens, and perform all manner of ſervile la- 
Menſeo. = 3 offered bükewile a conſiderable body of 
troops; but Cortes was ſatisfied with 400; taking 
care, however, to chooſe perſons of ſuch note, that 
they wight ſerve as hoſtages for the fidelity of their 

ſer. ery 

" Nothing memorable happened till the Spaniards 
arrived on the confines of the republic of Tlaſcala. 
The inhabitants of that province were warlike, fierce, 


in agriculture and ſome other arts. They were im- 

' placable enemies to Montezuma; and therefore Cortes 
hoped that it would be an eaſy matter for him to pro- 
cure their friendſhip. With this view, four Zem- 
ds am- poallans of bigh rank were ſent ambaſſadors to 'Tlaſ- 
adors to cala, dreſſed with all the badges of that office uſual 
republ'©, mong the Indians. The ſenate were divided in their 
2 opinions with regard to the propoſals of Cortes: but 
at laſt, Magiſcatzin, one of the oldeſt ſenators, and a 
perſon of great authority, mentioned the tradition of 

their anceſtors, and the revelations of their prieſts; 

that a race of invincible men, of divine origin, who 
7 power over the elements, ſhould come from the 

caſt to ſubdue their country. He compared the re- 
ſemblance which the ſtrangers bore to the perſons 

= figured in the tradition of Mexico, their dominion 
over the elements of fire, air, and water; he reminded 

the ſenate of their prodigies, omens, and fignals, 
which had lately terrified the Mexicans, and indicated 


opinion, that it would be raſhneſs to oppoſe a force 
apparently aſſiſted by heaven, and men who had al- 
ready proved, to the fad experience of thoſe who op- 
poſed them, that they were invincible. This orator 
was oppoſed by Xicotencal, who endeavoured to prove 
that the Spaniards were) at beft but powerful magi- 
cians; that they had rendered themſelves obpbxious 
to the gods by pulling down their images an i altar , 
(which indeed Cortes had very imprudently dene/at 
Zempoalla); and of conſequence, that they might 
eahly be overcome, as the gods would not fail to 
reſent ſuch an outrage. He therefore voted for 
— and adviſed the cruſhing of theſe invaders at one 

ow. * 
Taz. The advice of Xicotencal prevailed; and in conſe- 
ns1e- quence of it, the ambaſſadors were detained ; which 
on giving Cortes the alarm, he drew nearer the city of 
' Llaſcala, In this tranſaction we may eaſily ſee how 
little the Tlaſcalans, notwithſtanding all their ferocity, 
were ſkilled in military affairs. They ſuffered Cortes, 
with his army drawn up in good order, to paſs a ſtrong 
wall between two mountains, which might have been 
very advantageouſly defended againſt him. He had 
not advanced far beyond this paſs, however, before a 
party of Tlaſcalans with plumes were diſcovered, which 
denoted that an army was in the field. Theſe he drove 
before him by a detachment of fix horſe, obliged them 
to join another party, and then reinforcing the advan- 
ced detachment, charged the enemy with ſuch vigour 
that they began to retire. Five thouſand Thaſcalans, 
whom Xicotencal had placed in ambuſh, then ruſhed 
out of their hiding places, juſt as the infantry came 
up to aſſiſt their ſlender body of cavalry. The enemy 
2 with the utmoſt fury; but were ſo much 
concerted by the firſt diſcharge of the fire-arms, 
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that they retreated in confuſion, furniſhing the Spa- Mexico. 


aud revengeful, and had made conſiderable progreſs 


. >. 


niards with an opportunity of purſuing them with great 
ſlaughter. Cortes, however, ſuppoſing that this could 
not be their whole force, advanced with the utmoſt 
caution, in order of battle, to an eminence, from whence 
he had a view of the main body of the Tlaſcalan army 
commanded by Xicotencal, conſiſt ing of no fewer than 
40,000 men, By theſe the ſmall army of Cortes was 
entirely ſurrounded; which Xicotencal no ſooner per- 
ceived, than he contracted the circle with incredible 
diligence, while the Spaniards were almoſt overwhelm- 
ed with ſhowers of arrows, darts, and ſtones, It is im- 
2 but in this caſe many of the Spaniards muſt 
ave periſhed, had it not been for the inſufficiency of 
the Indian weapons. Their arrows and ſpears were 
headed only with flint, or the bones of fiſhes ; their 
ſtakes hardened in the fire, and wooden ſwords, though 
deſtructive weapons among naked Indians, were eaſily 
turned afide by the Spaniſh bucklers, and could hardly 
enetrate the quilted jackets which the ſoldiers wore. 
heſe circumſtances gave the Spaniards a prodigious 
advantage over them; and therefore, the Tlaſcalans 
notwithſtanding their valour and ſuperiority in number, 
could accompliſh no more in the preſent inſtance, than 
to kill one horſe, and ſlightly wound nine ſoldiers. 
The Tlaſcalans being taught by this, and ſome ſub- 
ſequent encounters, how much they were inferior to- 
the Spaniards, began to conceive them to be really 
what Magiſcatzin had ſaid; a ſuperior order of beings, 


ſome very important event; and then declared his—againſt whom human power could not prevail. In this 


extremity they had recourſe to their prieſts, requiring 
them to reveal the eauſes of ſuch extraordinary events, 
and to declare what means they ſhould take to repel 
ſuch formidable invaders. The prieſts, aſter many ſa- 
crifices and incantations, delivered their reſponſe, That 
: angers were the offspring of the ſun, procrea- 
ted by his animating energy in the regions of the eaſt : 
that, by day, while cheriſhed with the influence of his 
parental beams, they were invincible ; but by night, 
when his reviving heat was withdrawn, their vigour 
declined and faded like herbs in the field, and they 
dwindled down into mortal men. In conſequence of 
this, the Tlaſcalans ated in contradiction to one of 
their moſt eſtabliſhed maxims in war, and ventured to 
attack the enemy in the night-time, hoping to deſtroy 
them when enfeebled and ſurpriſed. But the Spaniſh 
centinels having obſerved ſome extraordinary move- 
ments among the Tlaſcalans, gave the alarm. Imme- 


diately the troops were under arms, and ſally ing out, 19 
defeated their antagoniſts with great ſlaughter, with- But are de- 
out allowing them to approach the camp. By this dif- feated and 


aſter the Tlaſcalans were heartily diſpoſed to peace; ſus for 
but they were at a loſs to form an adequate idea of Pcs. 
the enemies they had to deal with. They could not 
aſcertain the nature of theſe ſurpriſing beings, or whe- 

ther they were really of a benevolent or malignant dif- *' 


poſition. There were circumſtances in their behaviour 


which ſeemed to favour each opinion. On the one 
hand, as the Spaniards conſtantly dimifſed the pri- 
ſoners whom they took, not only without injury, but 
often with preſents of European toys, and renewed 
their offers of peace after every victory; this lenity a- 
mazed people accuſtomed to the exterminating ſyftem 
of war known in America, and who ſacrificed and de- 
voured without mercy all the captives taken in battle; 
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Mexico. and diſpoſed them to entertain ſentiments favourable 
to their humanity. But, on the other hand, as Cortes 
had ſeized 50 of their countrymen who brought pro- 
viſions to their camp, and cut off their heads; this 
bloody ſpectacle, added to the terror occaſioned by 
the fire-arms and horſes, filled them with dreadful ideas 
of their ferocity. Accordingly they addreſſed them 
in the following manner: “ If, (ſaid they), you are 
divinities of a cruel and ſavage nature, we preſent to 
you five ſlaves, that you may drink their blood and eat 
their fleſh, If you are mild deities, accept an offer- 
ing of incenſe and variegated plumes. If you are 
>. men, here is meat, bread, and fruit, to Dine” | you.“ 
Which is , , , 
granted, After this addreſs, the peace was ſoon concluded, to 
the great ſatis faction of both parties, The Tlaſcalans 
yielded themſelves as vaſſals to the crown of Caſtile, 
and engaged to aſſiſt Cortes in all his operations; while 
he nab the republic under his protection, and promi- 
ſed to defend their perſons and poſſeſſions from injury 
and violence. 

This reconciliation took place at a very ſeaſonable 
juncture for the Spaniards. They were not only worn 
out with inceſſant toil, but ſo deſtitute of neceſſaries, 
that they had no other ſalve to dreſs their wounds but 
what was compoſed of the fat of Indians whom they 
had ſlain. Their diſtreſſes, in ſhort, were ariſen to 
ſuch an height that they had begun to murmur, and 
even to deſpair, inſomuch that Cortes had much diffi- 
culty in reſtraining them within any kind of bounds ; 
but the ſubmiſſion of the Tlaſcalans, and their own 
triumphant entry into the city, where they were recei- 
ved with the reverence due-to a ſuperior order of be- 
ings, baniſhed at once all memory of paſt ſufferings, 
diſpelled every anxious thought, and fully convinced 
them that they could not be reſiſted by any power in 
America, | 

Cortes left no method untried to gain the favour 
and confidence of the Tlaſcalans; which, however, he 
bad almoſt entirely loſt, by his untimely zeal in de- 
ſtroying their idols as he had done thoſe of Zempo- 
alla. But he was deterred from this raſh action by his 
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chaplain, father Bartholomew de Olmedo; and left 


the Tlaſcalans in the undiſturbed exerciſe of their ſu- 
perſtition, requiring only that they ſhould deſiſt from 
their horrid practice of offering human victims. As 
2 ſoon as his troops were fit for ſervice, he reſolved to 
nucs his . . . . . 
march for Continue his march towards Mexico, notwithſtandin 
Mexico, the remonſtrances of the Tlaſcalans, who looked upon 
his deſtruction as unavoidable if he put himſelf into 
the power of ſuch a faithleſs prince as Montezuma, 
But the emperor, probably intnaidated with the fame 
of his exploits, had re ſolved to admit his viſit; and in- 
formed Cortes that he had given orders for his friendly 
reception at Cholula, the next place of any conſequence 
22 on the road to Mexico. In this, bowever, he was by 
Treachery no means ſincere. Cholula was looked upon by all the 
of Monte» . . . | 
zuma and inhabitants of the empire as a very holy place; the 
the Cholu- ſanAuary and chief ſeat of their gods, to which pil- 
tans, grims reſorted from every province, and a greater 
number of human victims were offered in its principal 
temple than even in that of Mexico. Montezuma 
therefore invited the Spaniards thither, either from 
{ome ſuperititious hope that the gods would not ſuffer 
this ſacred manſion to be defiled; or from a belief, that 
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he himſelf might there Snd an opportunity of cutting 
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them off with more certainty of ſucceſs, when under 
the immediate protection of his gods. Cortes, how. 
ever, was received with much ſeeming cordiality; but 
6000 Tlaſcalan troops who accompanied him were oh. 
liged to remain without the town, as the Cholulans re. 
fuſed to admit their ancient enemies within their pre- 
eincts. Vet two of theſe, by diſguiſing themſelyes, 
got into the city, and acquainted Cortes that they ob- 
ſerved the women and children belonging to the prin. 
cipa] citizens retiring every night in a great hurry, 
and that fix children had been facrificed in the great 
temple ; a ſign that ſome warlike enterpriſe was at 
hand. At the ſame time Donna Marina, the inter. 
preter, received information from an Indian woman 
of diſtinction, whoſe confidence ſhe had gained, that 
the deſtruction of- the Spaniards was concerted ; that 
a body of Mexican troops lay concealed near the town; 
that ſome of the ſtreets were barricaded, in others deep 
pits or trenches were dug, and ſlightly covered over, 
as traps into which the horſe might fall; that ſtones 
and miſſive weapons were collected on the tops of the 
temples, with which to overwhelm the infantry ; that 
the fatal hour was already at hand, and their ruin un- 
avoidable, Cortes, alarmed at this news, ſecretly ar. tan 
reſted three of the chief prieſts, from whom he extort- niſmend 
ed a confeſſion that confirmed the intelligence he had (he Cie 
already received. As not a moment was to be loſt, 
he inſtantly reſolved to prevent his enemies, and to in- 
fli& on them ſuch dreadſul vengeance as might ſtrike 
Montezuma and his ſubjects with terror. For this pur- 
poſe the Spaniards and Zempoallans were drawn up in 
a large court, which had been allotted for their quar- 
ters, near the centre of the- town; the Tlaſcalans had 
orders to advance; the magiſtrates and chief citizens 
were ſent for under various pretexts, and ſeized. On 
a ſignal given, the troops ruſhed out, and fell upon the 
multitude, deſtitute of leaders, and ſo much aftoniſhed, 
that the weapons dropped from their hands, and they 
ſlood motionleſs, and incapable of defence. While the 
Spaniards attacked them in front, the Tlaſcalans did 
the ſame in the rear; the ſtreets were filled with ſlaugh - 
ter; the temples, which afforded a retreat to the prieſts 
and ſome leading men, were ſet on fire, and they pe- 
riſhed in the flames. This ſcene of horror continued 
two days; during which the wretched inhabitants ſuf- 
fered all that the deſtructive rage of the Spaniards, or 
the implacable revenge of their Indian allies, could in- 
flict. At length the carnage ceaſed, after the ſlaugh · 
ter of 6000 Cholulans, without the loſs of a ſingle 
Spaniard. Cortes then releaſed the magiſtrates; and 
reproaching them bitterly for their intended treachery, 
declared, that as juſtice was now appeaſed, he forgave 
the offence ; but required them to recall the inhabi- 
tants who had fled, and re-eſtabliſh order in the town. 
Such was the aſcendant that the Spaniards had now 
obtained over this ſuperſtitious race, that this order 
was inſtantly complied with; and the city was in a few 
days again filled with people, who paid the moſt re- 
ſpcAful ſervice to thoſe men whoſe hands were ſtained 
with the blood of their relations and fellow- citizens. y 
From Cholula, Cortes advanced directly towards Diſiftt® 
Mexico; and throughout the whole of his journey was of — 
entertained with accounts of the oppreſſions and eruel- 30, 
ty of Montezuma. This gave him the greateſt hope” 


of accompliſhing his deſign; as he now perceived w_ 
the 


Mexien 
——— 


nie- 
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, the empire was entirely divided, and no ſort of nnani- ved for defence as well as for ornament; and its apart- Mexico. 
£x1C% — 


mity prevailed amon them. No enemy appeared to .ments and courts were ſo large as to accommodate 
check his progrels. a was quite irreſolute; both the Spaniards and their Indian allies. The firſt 
and Cortes was almoſt at the gates of the capital, be- care of Cortes was to take 1 for his ſecurity, 
fore the emperor had determined whether to receive by planting the artillery ſo as to command the dif- 
him as a friend, or oppoſe him as an enemy. But as ferent avenves which led to it, by appointing a large 
no ſign of open hoſtility appeared, the Spaniards, with- diviſion of his troops to be always on guard, and by 
out regarding the fluctuations of Montezuma's ſenti- poſting centinels at proper ſtations, with injunctions 
ments, continued their march to Mexico, with great cir- to obſerve the ſame vigilant diſcipline as if they were 
eumſpection and the ſtricteſt diſcipline, though with- within fight of an enemy's camp. 


ont ſeeming to ſuſpect the prince whom they were a- In the Nr Montezuma returned to viſit bis 
bout to viſit. ' 8 82 | gueſts with the ſame pomp as in their firſt interview; 
lng of When they drew near the city, about 1000 perſons, and brought preſents of ſuch value, not only to Cortes 


e and hc appeared to be of diſtinction, came forth to meet and to his officers, but even to the private men, as 


them, adorned with plumes, and clad in mantles of fine proved the liberality of the monarch to be-ſuitable to 
cotton. Each of theſe, in his order, paſſed by Cortes, the opvlence of his kingdom. A long conference en- 
and ſaluted him according to the mode deemed moſt ſued, in which Cortes learned what was the opinion of 


reſpectful and ſubmiſſive in their country. They an- Montezuma with reſpe& to the Spaniards. It was an 


nounced the approach of Montezuma himſelf, and foon eſtabliſhed tradition, he told him, among the Mexicans, 
after his harbingers came in on There appeared that their anceſtors came originally from a remote re- 
firſt 200 perſons in an uniform dreſs, with large plumes gion, and conquered the provinces now ſubje& to his 
of feathers, alike in faſhion, marching two and two, dominion ; that after they were ſettled there, the great 
in deep filence, barefooted, with their eyes fixed on the captain who conducted this colony returned to his own 
ground. Theſe were followed by a company of higher country, promiſing, that at ſome future period his de- 
rank, in their moſt ſhowy apparel; in the midſt of ſcendants ſhould viſit them, aſſume the government, 
whom was Montezuma, in a chair or litter richly or= and reform their conſtitutions and laws ; that, from 
namented with gold, and feathers of various colours. what he had heard and ſeen ot Cortes and his follow- 


Four of his principal favourites carried him on their ers, he was convinced that they were the very perſons. 


ſhoulders, others ſupported a canopy of curious work- whoſe appearance and prophecies taught them to ex- 
manſhip over his head. Before him marched three of- pet; that accordingly he had received them, not as 
ficers with rods of gold in their hands, which they ſtrangers, but as relations of the ſame blood and pa- 
lifted up on high at certain intervals; and at that ſig- rentage, and deſired that they might confider them- 
nal all the people bowed their heads, and hid their ſelves as maſters in his dominions ; for both himſelf and 
faces, as unworthy to look on ſo great a monarch, his ſubjects ſhould be ready to comply with their will, 
When he drew near, Cortes diſmounted, advancing and even to prevent their wiſhes. Cortes made a re- 
towards him with officious hafte, and in a reſpeAful ply in his uſual-ftyle with reſpect to the dignity and 
poſture. At the ſame time Montezuma alighted from power of his ſovereign, and his intention in ſending 
his chair, and leaning on the arms of two of his near him into that country; artfully endeavouring fo to 


relations, approached with a ſlow and ftately pace, his frame his diſcourſe, that it might coincide as much as 


attendants covering the ſtreet with cotton eloths, that poſſible with the idea which Montezuma had formed 
he might not touch the ground. Cortes accofted him concerning the origin of the Spaniards. Next morn- 
with profound reverence, after the European faſhion ing, Cortes and ſome of his principal attendants were 


He returned the ſalutation, according to the mode of admitted to a public audience of the emperor. The 


his country, by touching the earth with his hand, and three ſubſequent days were employed in viewing the 
then kiſſing it. This ceremony, the cuſtomary expreſ- city ; the appearance of which, ſo far ſuperior in the 
hon of reverence from iuferiors towards thoſe who are order of its buildings and the number of its inhabi- 
above them in rank, appeared ſuch amazing condeſcen- tants to any place the Spaniards had beheld in Ame- 
fion in a proud monarch,.who ſcarcely deigned to con- rica, and yet ſo little reſembling. the ſtructure of an 
hider the reſt of mankind as of the ſame ſpecies with European city, filled them with ſurpriſe and. admira- 
himſelf, that all his ſubjects firmly believed thoſe per- tion. 


ſons, before whom he humbled himſelf in this man- Mexico, Tenuchtitlan, as it was anciently called 8 
ner, to be ſomething more than human. Accord- by the natives, is ſituated in a large plain, environed of the city 
ingly, as they marched through the crowd, the Spa- by mountains of ſuch height, that though within the of Mexico. 


niards frequently, and with much ſatisfaction, heard torrid zone, the temperature of its climate is mild and 
themſelves denominated teules, or divinities. Nothing healthful. All the moiſture which deſcends from the 
material paſſed in this firſt interview. Montezuma con- high grounds is collected in ſeveral lakes, the two 
duced Cortes to the quarters which he had prepared largeſt of which, of about go miles in circuit, commu- 


for his reception; and immediately took leave of him, nicate with each other. The waters of the one are 


with a politeneſs not unworthy of a court more refined. freſh, thofe of the others brackiſh, On the banks of 
* You are now, (ſays he), with your brothers, in the latter, and on ſome ſmall iſlands adjoining to them, 


Pour own houſe; refreſh yourſelves after your fatigue, the capital of Montezuma's empire was built. The ac- 


and be happy until I return,” The place allotted to ceſs to the city was by artificial cauſeways or ftreets, 
the Spaniards for their lodging was a houſe built by formed of ſtones and earth, about 30 feet in breadth. 
the father of Montezuma. It was ſurrounded by a As the waters of the lake, during the rainy ſeaſon, 


ſtone-wall, with towers at proper diſtances, which ſer- overflowed the flat country, theſe cauſeways were of 
| con- 
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conſiderable length. That of Tacuba on the weſt a 
mile and a half; that of Tezeuco on the north - weſt 
three miles; that of Cuoyacan towards the ſouth fix 
miles. On the eaſt there was no cauſeway, and the 
city could be approached only by canoes. In each of 
theſe cauſeways were 1 at proper intervals, 
through which the waters flowed; and over theſe 
beams of timber were laid, which being covered with 
earth, the cauſeway or ſtreet had every where an uni- 
form appearance. As the approaches to the city were 
ſingular, its conſtruction was remarkable. Not only 
the temple of their gods, but the houſes belonging to 
the monarch and to perſons of diſtinction, were of 
ſuch dimenſions, that, in compariſon with any other 


buildings which had been diſcovered in America, they, 


might be termed magnificent. The habitations of the 
common people were mean, reſembling the huts of 
other Indians. But they were all placed in a regular 
manner, on the banks of the canals which paſſed thro? 
the city, in ſome of its diſtricts, or on the fides of the 
ſtreets which interſeRed it in other quarters. In ſeve- 
ral places were large openings or ſquares, one of which, 
allotted for the great market, is ſaid to have been ſo 
ipacious, that 40,000 or 50,000 perſons carried on 
traffic there. In this city, the pride of the New 
World, and the nobleſt monument of the induſtry and 
art of man, while unacquainted with the uſe of iron, 
and deſtitute of aid from any domeſtic animal, the 
Spaniards, whotare moſt moderate in their computa- 
tions, reckon that there were at leaſt 60,000 inhabi- 
tants. 

But how much ſoever the novelty of thoſe objects 
might amuſe or aſtoniſh the Spaniards, they felt the 
utmolt ſolicitude with reſpe& to their own ſituation. 
From a concurrence of circumſtances, no leſs unexpec- 
ted than favourable to their progreſs, they had been 
allowed to penetrate into the heart of a powerful king- 
dom, and were now lodged in its capital, without ha- 
ving once met with open oppoſition from its monarch. 
The Tlaſcalans, however, had earneftly diſſuaded them 
from placing ſuch confidence in Montezuma as to en- 
ter a city of ſuch a peculiar ſituation as Mexico, where 
that prince would have them at mercy, ſhut up as it 
were in a ſnare, from which it was impoſſible to eſcape. 
They aſſured him that the Mexican prieſts had, in the 
name of the gods, counſelled their ſovereign to admit 
the ſtrangers into the capital, that he might cut them off 
there at one blow with perfect ſecurity. The Spaniards 
now perceived, tooplainly, that the apprehenſions of their 
allies were not deſtitute of foundation; that, by break- 
ing the bridges placed at certain intervals on the cauſe- 
ways, or by deltroying part of the cauſeways them- 
ſelves, their retreat would be rendered impracticable; 
and they muſt remain cooped up in the centre of a ho- 
ſtile city, ſurrounded by multitudes ſufficient to over- 
whelm them, and without a poſſibility of receiving aid 
from their allies. Montezuma had, indeed, received 
them with diſtinguiſhed reſpect. But ought they to 
reckon upon this as real, or to conſider it as feigned ? 
Even if it were fincere, could they promiſe on its con- 
tinuance? Their ſafety depended upon the will of a 
monarch in whole attachment. they had no reaſon to 
confide ; and an order flowing from his caprice, or a 
word uttered by him in paſſion, might decide irre- 
vocably concerning their fate. 
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timid ſtartled at a meaſure ſo audacious, and raiſed ob- 
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Theſe reflections, ſo obvious as to occur to the 
meaneſt ſoldier, did not eſcape the vigilant ſagacity of— 
their general, Before he ſet out from Cholula, Cor. Sn, 
tes had received advice from Villa Rica, that Qual. lit, 
popoca, one of the Mexican generals on the frontier, tte; 
having afſembled an army in order to attack ſome of Pink 
the people whom the Spaniards had encouraged wen 
thrav/ off the Mexican yoke, Eſcalante had marcheq 
out with part of the garriſon to ſupport his allies; that 
an engagement had enſued, in which, though the Spa. 
niards were victorious, Eſcalante, with ſeven of his 
men, had been mortally wounded, his horſe killed, and 
one Spaniard had been ſurrounded oF the enemy and 
taken alive; that the head of this unfortunate captive, 
after being carried in triumph to different cities, in or. 
der to convince the people that their invaders were not 
immortal, had been ſent to Mexico. Cortes, thou 
alarmed with this intelligence, as an indication of Mon- 
tezuma's hoſtile intentions, had continued his march. 
But as ſoon as he entered Mexico, he became ſenſible, 
that; from an exceſs of confidence in the ſuperior va. 
lour and diſcipline of his troops, as well as from the 
diſadvantage of having nothing to guide him in an un- 
known country but the defective intelligence which 
he received from people with whom his mode of com- 
munication was very imperfect, he had puſhed forward 
into a ſituation, where it was difficult to continue, and 
from which it was dangerous to retire. „ ee and 
erhaps ruin, was the certain conſequence of attempt- 
ing the latter. The ſucceſs of his enterpriſe depend- 
ed upon ſupporting the high opinion which the people 
of New Spain had formed with reſpect to the irreſiſt- 
ible-power of his arms. Upon the firſt ſymptom of ti- 
midity on his part, their veneration would ceaſe, and 
Montezuma, whom fear alone reſtrained at preſent, 
would let looſe upon him the whole force of his em- 
pire. At the ſame time, he knew that the countenance 
of his own ſovereign was to be obtained only by a ſe- 
ries of victories ; and that nothing but the merit of 
extraordinary ſucceſs could ſcreen his conduct from the 
cenſure of irregularity. From all theſe conſiderations, 
it was neceſſary to maintain his ſtation, and to extri- 
cate himſelf out of the difficulties in which one bold 
ſep had involved him, by venturing upon another ſtill 
bolder. The ſituation was trying, but his mind was 
equal to it; and after revolving the matter with deep 
attention, he fixed upon a plan no leſs extraordinary ; 
than daring, He determined to ſeize Montezuma in Cortst 
his palace, and carry him a priſoner to the Spaniſh ſon 
quarters, 


From the ſuperſtitious veneration of the ; 
Mexicans for the perſon of their monarch, as well adj; ys 
their implicit ſubmiſſion to his will, he hoped, by ha- 
ving Montezuma in his power, to acquire the ſupreme 
direction of their affairs; or at leaſt, with ſuch a ſa· 
cred pledge in his hands, he made no doubt of being 
ſecure from any effort of their violence. \ 

This he immediately propoſed to bis officers. The 


jections. The more intelligent and reſolute, conſcious 
that it was the only reſource in which there appeared 
any proſpect of ſafety, warmly approved of it, and 
brought over their companions ſo cordially to the ſame 
opinion, that it was agreed inſtantly to make the at- 
tempt. At his uſual hour of viſiting Montezuma, 


Cortes went to the palace, accompanied by Alvarado, 
| Saudoval, 


exico. 


. 
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of his principal officers, and as many truſty foldiers. 
Thirty choſen men followed, not in regular order, but 
ſauntering at ſome diſtance, as if they had no object 
but curiolity; ſmall parties were poſted at proper in- 
tervals, in all the ſtreets leading from the Spaniſh quar- 
ters to the couit; and the remainder of his troops, 
with the Tlaſcalan allies, were under arms, ready to 
ſally out on the firſt alarm. Cortes and his attendants 
were admitted without ſuſpicion 3 the Mexicans reti- 
as uſual, out of reſpect. He addreſſed the mo- 
narch in a tone very different from that which he had 


employed in former conferences; reproaching him bit- 
terly as the author of the violent aſſault made upon the 


_ Spaniards by one of his officers, and demanded public 


reparation for the loſs which he had ſuſtained by the 
death of ſome of his companions, as well as for the in- 
ſult offered to the great prince whoſe ſervants they 
were. Montezuma, confounded at this unexpected ac- 
cuſation, and changing colour either from the conſci- 
ouſneſs of guilt, or from feeling the indignity with 
which he was treated, aſſerted his own innocence with 

reat earneſtneſs; and, as a proof of it, gave orders 
inſtantly to bring Qualpopoca and his accomplices pri- 
ſoners to Mexico, Cortes replied, with ſeeming com- 
plaiſance, that a declaration ſo reſpectable left no doubt 
remaining in his own mind ; but that ſomething more 
was requiſite to ſatisfy his followers, who would never 
be convinced that Montezuma did not harbour hoſtile 
intentions againſt them, unleſs, as an evidence of his 
confidence and attachment, he removed from his own 
palace and took up his reſidence in the Spaniſh quar- 
ters, where he ſhould be ſerved and honoured as be- 
came a Ae monarch. The firſt mention of ſo ſtrange 
a propoſal bereaved Montezuma of ſpeech, and almoſt 
of motion. At length he haughtily anſwered, * That 
perſons of his rank were not accuſtomed voluntarily to 
give up themſelves as priſoners ; and were he mean 
enough to do fo, his ſubjects would not permit ſuch an 
affront to be offered to their ſovereign.” Cortes, un- 
willing to employ force, engeavoured alternately to 
ſoothe and intimidate him. The altercation became 
warm; and having continued above three hours, Ve- 
laſquez de Leon, an impetuous and gallant young. man, 
exclaimed with impatience, «© Why waſte more time 
in vain? Let us either ſeize him inſtantly, or ſtab him 
to the heart.” The threatening voice and fierce geſ- 
tures with which theſe words were uttered, truck Mon- 
tezuma. The Spaniards, he was ſenfible, had now 
proceeded ſo far, as left him no hope that they would 
recede. His own danger was imminent, the neceſſity 
unavoidable, He ſaw both ; and abandoning himſelf 
to his fate, complied with their requeſt. 

His officers were called. He communicated to them 
his reſolution, T hough aſtoniſhed and affficted, they 
preſumed not to queſtion the will of their maſter, but 
carried him in ſilent pomp, all bathed in tears, to the 
Spaniſh quarters, When it was known that the ſtran- 
gers were conveying away the emperor, the people 
broke out 1nto the wildeſt tranſports ef grief and rage, 
inreatening the Spaniards with immediate deſtruction, 
as the puniſhment juſtly due to their impious audacity. 

ut as ſoon as Montezuma appeared with a ſeeming 
galety of countenance, and waved his hand, the tumult 


was huſhed; and upon his declaring it to be of his own 
Vor. VII. 1 
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Sandoval, Lugo, Velaſquez de Leon, and Davila, five choice that he went to reſide for ſome time among his Mexico. 


1 


new friends, the multitude, taught to revere every inti- 
mation of their ſovereign's pleaſure, quietly diſperſed. 

The Spaniards at firſt pretended to treat Montezu- 
ma with great reſpect; but ſoon took care to let him 
know that he was entirely in their power. Cortes wiſh- 


ed that the ſhedding the blood of a Spaniard ſhould 


* a 
appear the moſt heinous crime that could be commit- 0 
ted; and therefore not only took a moſt exemplary 
vengeance on thoſe who had been concerned in the af- } 
fair of Villa Rica, but even put the emperor himſelf in | 
chains till the execution of the Mexican general was ö 
over. By theſe, and other inſults, he at laſt gained 8 q 
entirely the aſcendant over this unhappy monarch ; rules the 
and he took care to improve his opportunity to the empire. g 


utmoſt. He ſent his emiſſaries into different parts of 
the * accompanied with Mexicans of diſtine- 
tion, who might ſerve both to guide and to prote& 
them. They vifited moſt of the provinces, viewed 
their ſoil and productions, ſurveyed with particular 
care the diſtricts which yielded gold or filver, pitched 
upon ſeveral places as proper for future colonies, and 
endeavoured to prepare the minds of the people for 
ſubmitting to the Spaniſh yoke: and while they were 
thus — Cortes, in the name and by the au- 
thority of Montezuma, degraded ſome of the principal 
officers in the empire, whoſe abilities or independent 
ſpirit excited his jealouſy; and ſubſtituted in their 
place perſons who he imagined would be more dbſe- 
quious. One thing, however, was ſtill wanting to com- 
plete his ſecurity. He wiſhed to have ſuch a command 
of the lake as might enſure a retreat, if, either from le- 
vity or diſguſt, the Mexicans ſhould take arms againft 
him, and break down the bridges or cauſeways, in order 
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to incloſe him in the city. In order to obtain this with- By a pre- v2 


out giving diſguſt to the emperor or his court, Cort 


tence, he 


i ; . btai 
artfully inflamed the curioſity of the Indians with ac-P = 


counts of the Spaniſh ſhipping, and thoſe floating pa- build two | | 
laces that moved with ſuch velocity on the water, with- brigantines 


out the aſſiſtance of oars; and when he*found that the on the 
monarch himſelf was extremely defirons of ſeeing ſuch! 


a novelty, he gave him to underſtand, that nothing 
was wanting to his gratification beſides a few neceſſa- 
ries from Vera Cruz, for that he had workmen in his 
army capable of building ſuch veſſels. The bait took 
with Montezuma; and he gave immediate orders that 
all his people ſhould aſſiſt Cortes in whatever he ſhould 
dire& concerning the ſhipping. By this means, in a 
few days, two brigantines were got ready, full-rigged 
and equipped; and Montezuma was invited on board, 
to make the firſt trial of their ſailing, of which he 
could form no idea. Accordingly he embarked for 
this purpoſe, and gave orders for a great hunting up- 
on the water, in order that all his people might be di- 
verted with the novelty preſented by the Spaniards, 
On the day appointed, the royal equipage was ready 
early in the morning; and the lake was covered with 
a multitude of boats and canoes loaded with people. 
The Mexicans had augmented the number of their 
rowers on board the royal barges, with an intention to 
diſgrace the Spaniſh veſſels, which they regarded as 
clumſy, unweildy, and heavy. But they were ſoon 
undeceived ; a freſh gale ſtarted up, the brigantines 
hoiſted ſail, to the utter aſtoniſhment of all the ſpecta- 
tors, and ſoon left all the canoes behind; while the 
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monarch exulted in the victory of the Spaniards,-with- 
aut once conſidering that now he had effectually rivet- 
ted his own chains. 

Cortes having obtained this important point, reſol- 
ved to put the condeſcenſion of the emperor to a trial 
ſill more ſevere. He urged Montezuma to acknow- 


the king of ledge himſelf a vaſſal to the crown of Caſtile; to hold 


Spain. 


34 
The Spa- 
niards di- 
vide their 
treaſure, 


his crown of him as ſuperior, and to ſubje& his domi- 
nions to the payment of an annual tribute. With this 
requiſition, humiliating as it was, Montezuma com- 
plied. He called together the chicf men of his em- 
pire, and, in a ſolemn harangue, reminded them of the 
traditions and prophecies which led them to expect the 
arrival of a people ſprung from the ſame ſtock with 
themſelves, in order to take poſſeſſion of the ſupreme 
power; he declared his belief that the Spaniards were 
this promiſed race; and that therefore he recognized 
the right of their monarch to govern the Mexican em- 
pire, would lay his crown at his feet, and obey him as 
a tributary. While uttering theſe words, Montezuma 
diſcovered how deeply he was affected in making ſuch 
a ſacrifice. Tears and groans frequently interrupted 
his diſcourſe. The firſt mention of ſuch a reſolution 
ſtruck the aſſembly dumb with aſtoniſhment. This 
was followed by a ſullen murmur of ſorrow mingled 
with indignation; which indicated ſome violent erup- 
tion of rage'to be near at hand. This Cortes foreſaw, 
and ſeaſonably interpoſed to prevent it, by declaring 
that his maſter had no intention to deprive Montezuma 
of the royal dignity, or to make any innovation upon 
the conſtitution and laws of the Mexican empire. This 
aſſurance, added to their dread of the Spaniſh arms, 
and the authority of their monarch's example, extort- 
ed the conſent of the aſſembly; and the act of ſubmiſ- 
fion and homage was executed with all the formalities 
which the Spaniards pleaſed to preſcribe. 
Montezuma, at the requeſt of Cortes, accompanied 
this profeſſion of fealty and homage with a magnifi- 
cent preſent to his new ſovereign ; and, after his ex- 
ample, his ſubjects brought in very liberal contribu- 
tions. The Spaniards then collected all the treaſure 
which had been either voluntarily beſtowed upon them 
at different times by Montezuma, or had been extort- 
ed from his people under various pretences ; and ha- 
ving melted the gold and ſilver, the value of theſe, with- 
out including jewels and ornaments of various kinds, 
which were preſerved on account of their curious work- 
manſhip, amounted to 600,000 peſos. The ſoldiers 
were impatient to have it divided ; and Cortes com- 
plied with their deſire. A fifth of the whole was ſet 
apart as the tax due to the king. Another fifth was 
allowed to Cortes, as commander. The ſums advan- 
ced by the governor of Cuba, who had originally fit» 
ted out the expedition, were then deducted. 
mainder was then divided among the army, inchidin 
the garrifon of Vera Cruz, in proportion to their ai 
ferent ranks; and after ſo many deductions, the ſhare 
of a private man Aid not exceed 100 peſos, This ſum 
fell ſo far below their ſanguine expectations, that it re- 
quired all the addreſs, and no ſmall exertions of the li- 
berality of Cortes to prevent an open mutiny. How- 
ever, he at laſt reſtored tranquillity; but had no ſoon- 
er eſcaped this danger, than he involved himſelf, by his 
imprudent zeal for religion, in one much worſe. Mon- 


tezuma, though often importuned, had obſtinately re- 
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fuſed to change his religion, or aboliſh the ſuperſtiti. V. 
ous rites A bom for ſuch a lon tne rw 
ſed throughout his dominions. This at laſt tranſport. C 
ed the Spaniard, with ſuch rage, that, in a ſally ofen 
zeal, he led out his ſoldiers in order to throw down che deln L 
idols in the great temple by force. But the prieſts Mex 
taking arms in defence of their altars, and the people 
crowding with great ardour to ſupport them, Cortes's 
prudence over-ruled his zeal; and induced him to deſiſt 
from his raſh attempt, after diſſodging the idols from 

one of the ſhrines, and placing in their ſtead an image 

of the Virgin Mary. 

From this moment the Mexicans began to meditate W 
the expulſion or the deſtruction of the Spaniards. Theduca zz 
prieſts and leading men held frequent meetings with deri al 
Montezuma for this purpoſe. But as any violent at. tn, 
tempt might have proved fatal to the captive monarch, 
it was thought proper firſt to try more gentle means. 
Having called Cortes into his preſence, he obſerved, 
that now, as all the purpoſes of his embaſſy were fully 
accompliſhed, the gods had declared their will, andthe 
people ſignified their defire, that he and his followers 
ſhauld inſtantly depart out of the empire. With this g. 
he required them to comply, or unavoidable deſtruc- wir, 
tion would fall ſuddenly on their heads. This unex- connaj 
pea rquiſien as well as the manner in which it 6 
was delivered, alarmed Cortes, However, he ſuppoſed“ 
that more might be gained by a feigned compliance 
than by open reſiſtance; and therefore replied with 
great compoſure, that he had already begun to prepare 
for his return; but as he had deſtroyed the veſſels in 
which he arrived, ſome time was requilite for building 
This appeared reaſonable ; and a num- 
ber of Mexicans were ſent to Vera Cruz to cut down 
timber, and ſome Spamiſh carpenters were appointed 
to ſuperintend the work. F 

Cortes flattered himſelf that, during this interval, he Au 
might either find means to avert the threatened danger, h 
or receive ſuch reinforcementsas would enable himtode- — 
fend himſelf. Nine months had now elapſed fince Por- Ct. 
tocarrero and Montejo had failed with his diſpatches to 
Spain; and he daily expected a return with a confir- 
mation of his authority from the king, without which 
all that he bad done ſerved only to mark him out as an 
object of puniſhment. While he remained in great 
anxiety on this account, news were brought that ſome 
ſhips had appeared on the coaſt. Theſe were imagined 
by Cortes to be a reinforcement ſent him from Spain: 
but his joy was of ſhort continuance, for a courier very 
ſoon arrived from Vera Cruz, with certain information 
that the armament was fitted out by Velaſquez, the 
governor of Cuba; and inſtead of bringing ſuccours, 
threatened them with immediate deſtruction. 

Velaſquez had been excited to this hoſtile meaſure 
chiefly through the indiſcretion, or rather treachery, 
of the meſſengers of Cortes; who, contrary to his ex- 
preſs injunctions, had landed on the iſland of Cuba, 
and given intelligence of all that had paſſed ; and Ve- 
laſquez, tranſported with rage at hearing of the pro- 
ceedings of Cortes, had now ſent againſt him this ar- 
mament; conſiſting of 18 ſhips, which carried 80 horſe- 
men, 800 infantry, of which 80 were mufketeers, and 
120 croſs- bowmen, commanded by a brave officer na- 
med Pamphilo de Narvaez ; whoſe inſtructions were, 


to ſeize Cortes and his principal officers, to ſend then 
| | priſoner! 
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Aſoners to him, and then to complete the diſcovery 


wy 14 conqueſt of the country in his name. This proved 
. moſt alflicting piece of news to Cortes. However, 


en at firſt by force, he ſent his chaplain, Ol- 
CN with d af accommodation. Narvaez re- 
jected his propoſals with ſcorn; but his followers were 
leſs violent in their reſentments. Olmedo delivered 
many letters to them, either from Cortes himſelf, or 
from his officers, their ancient friends and companions. 
Theſe Cortes had artfully accompanied with preſents 
of rings, chains of gold, and other trinkets of value; 
which inſpired thoſe needy adventsrers with high ideas 
of the wealth he had acquired, and with envy of the 
good fortune of thoſe who were engaged in his ſervice. 
Some, from hopes of becoming ſharers in theſe rich 
ſpoils, declared for an immediate accommodation; while 
others were for the ſame pacific meaſure, through fear 
of ſubverting the Spaniſh power entirely in a country 
where it was ſo imperfectly eſtabliſhed. Narvaez diſ- 
regarded both ; and, by a proclamation, denounced 
Cortes and his adherents rebels, and enemies to their 
country. G 
% Cortes having now no reſource but in war, left 
| ted 150 men under the command of Pedro de Alva- 
hat rado, an officer of great bravery, and much reſpected 
ral. by the Mexicans, to guard the capital, and the cap- 
tive emperor ; while he himſelf marched with the re- 
mainder to meet his formidable opponent, who had 
taken poſſeſſion of Zempoalla. Even after being rein- 
forced by Sandoval his governor of Vera Cruz, the 
force of Cortes did not exceed 250 men. He hoped 
for ſucceſs chiefly from the rapidity of his motions and 
he poſſibility of ſurpriſing his enemies; and as he 
chiefly dreaded their cavalry, he armed his ſoldiers 
with long ſpears; accuſtoming them to that deep and 
compact arrangement which the uſe of this formidable 
weapon enabled them to aſſume, As he advanced, 
however, he repeated his propoſals of accommodation; 
but theſe being conſtantly rejected, and a price ſet 
upon his head, he at laſt attacked Narvaez in the 
night-time, entirely defeated and took him priſoner, 
obliging all his troops to own allegiance to himſelf. 
Nothing could be more feaſonable than this victory, 
by which Cortes found his army very conſiderably in- 
creaſed ; for moſt of the ſoldiers of Narvaez choſe 
rather to follow Cortes than to return to Cuba, 
„ Whither the conqueror had offered to ſend them if they 
perous Choſe, His affairs at Mexico, in the mean time, 
on of were in the utmoſt danger of being totally ruined ; 
. let and had this deciſive victory been delayed but a few 
ci. days longer, he muſt have come too late to ſave his 
companions, A ſhort time after the defeat of Nar- 
vaez, a courier arrived from Mexico with the diſ- 
agreeable intclligence that the Mexicans had taken 
arms; and having ſeized and deftroyed the two brigan- 
tines which he had built in order to ſecure the com- 
mand of the lake, had attacked the Spaniards in their 
quarters, killed ſome, and wounded many more, burnt 
their magazine of proviſions, and, in ſhort, carried 
on hoſtilities with ſuch fury, that though Alvarado 
and his men defended themſelves with undaunted re- 
; ſolution, they muſt either be cut off by famine, or 
link under the multitude of their enemies. This re- 
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volt was excited by motives which rendered it ſtill 
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thinking it imprudent to attempt any thing againſt his 


. 
more alarming. 
Zempoalla, the Mexicans flattered themſelves, that the 
long- expected opportunity of reſtoring their ſovereign 
to 1 and driving out the Spaniards, was arrived; 
and conſultations were accordingly held for bringing 
about both theſe events. The Spaniards in Mexico, 
conſcious of their own weakneſs, ſuſpected and dreaded 
theſe machinations ; but Alvarado, who had neither 
the prudence nor the addreſs of Cortes, took the worſt 
method imaginable to overcome them. Inftead of at- 


cs - ww 


tempting to ſooth or cajole the Mexicans, he waited 


the return of one of their ſolemn feſtivals, whey -the 

principal perſons in the empire were dancing, ac- 

cording to cuſtom, in the court of the great temple ; 

he ſeized all the avenues which led to it ; and, allured 

partly by the rich ornaments which they wore in 

honour of their gods, and partly by the facility of 

cutting off at once the authors of that conſpiracy 

which he dreaded, he fell upon them, unarmed and 

unſuſpicious of danger, and maſſacred a great number; 

none eſcaping, but ſuch as made their way over the 

battlements of the temple. An action fo cruel and 

treacherous filled not only the city, but the whole 

empire, with indignation and rage ; and the Mexicans 

immediately proceeded in the manner above-mentioned, 47 
Cortes advanced with the utmoſt celerity to the re- Cortes al- 

lief of his diſtreſſed companions; but as he paſſed along, lowed to 


had the mortification to find that the Spaniards were [<> to 


Mexico. 


generally held in abhorrence. The principal inhabi- 
tants had deſerted the. towns through which he paſſed; 
no perſon of note appeared to meet him with the nſual 
reſpect, nor were proviſions brought to his camp as 
uſual. Notwithflanding theſe figns of averſion and 
horror, however, the Mexicans were ſo ignorant of 
the militray art, that they again permitted him to 
enter the capital without oppoſition ; though it was in 
their power to have eaſily prevented him, by breaking 
down the bridges and cauſeways which led to it. 

Cortes was received by his companions with the 
utmoſt joy; and this extraordinary ſucceſs ſo far in- 
toxicated the general himſelf, that he not only ne- 
glected to viſit Montezuma, but expreſſed himſelf very 
contemptuouſly angie, Far a Theſe expreſſions gut #*,_ 
being reported among the Mexicans, they all at once riouſly at- 
flew to arms, and made ſuch a violent and ſudden tacked by 
attack, that all the valour and ſkill of Cortes were the na- 
ſcarce ſufficient to repell them. This produced great. 
uneaſineſs among the ſoldiers of Narvaez, who had 
imagined there was nothing to do but to gather the 
ſpoils of a conquered country. Diſcontent and mur- 
murings, however, were now of no avail; they were 
incloſed in an hoſtile city, and, without ſome extra- 
ordinary exertions, were inevitably undone. Cortes 
therefore made a deſperate ſally; but, after exerting 
his utmoſt efforts for a whole day, was obliged to 
retire with the loſs of 12 killed, and upwards of 60 
wounded, Another fally was attempted with the like 
bad ſucceſs, and in it Cortes himſelf was wounded in 
the hand. 

The Spaniſh general was now thoroughly convinced 
of his error; and therefore betook himſelf to the 
only reſource which was left; namely, to try what 
effect the interpoſition of Montezuma would have to 
ſooth or overawe his ſubjects. When the Mexicaus 
approached the next morning to renew the aſfault, 
2SD2Z that 
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Me co. that unfortunate prince, at the mercy of the Spaniards, 


and reduced to the ſad neceſſity of becoming the in- 


ſtrument of his own diſgrace, and of the ſlavery of his 

people, advanced to the battlements in his royal robes, 

and with all the pomp in which he uſed to appear on 

ſolemn occaſions. At the fight of their ſovereign, 

whom they had been long accuſtomed to reverence almoſt 

as a god, the Mexicans inftantly forebore their hoſti- 

lities, and many proſt rated themſelves on the ground: 

but when he addreſſed them in favour of the Spaniards, 

and made uſe of all the arguments he could think of 

to mitigate their rage, they teſtified their reſentment 

i with loud murmurings; and at length broke forth with 
Montezama fuch fury, that before the ſoldiers, appointed to guard 
killed, Montezuma, had time to cover him with their ſhields, 


he was wounded with two arrows, and a blow on his 


temple with a ſtone ſtruck him to the ground. On 
ſeeing him fall, the Mexicans inftantly fled with the 
utmoſt precipitation: but the unhappy monarch, now 
convinced that he was become an object of contempt 
even to his own ſubjects, obſtinately refuſed all nouriſh- 
ment ; and thus in a ſhort time ended his days. 
A terrible On the death of Montezuma, Cortes having loſt all 
engagement hope of bringing the Mexicans to any terms of peace, 
between prepared for retreat. But his antagoniſts, havin 
the Spa- 3 . N = 
nied- and taken poſſeſſion of a high tower in the great temple, 
Mexicans, Which overlooked the Spaniſh quarters, and placing 
there a garriſon of their principal warriors, the Spa- 
niards were ſo much expoſed to their miſſile weapons, 
that none could ſtir without danger of being killed or 
wounded. From this poſt, therefore, it was neceſſary 
to diſlodge them at any rate; and Juan de Eſcobar, 
with a large detachment of choſen ſoldiers, was ordered 
to make the attack. But Eſcobar, though a valiant 
officer, and though he exerted his utmoſt efforts, was 
thrice repulſed. Cortes, however, ſenſible, that not 
only his reputation, but the ſafety of his army, de- 
pended on the ſucceſs of this aſſault, cauſed a buckler 
to be tied to his arm, as he conld not manage it with 
his wounded hand, and ruſhed with his drawn ſword 
among the thickeſt of the combatants. Encouraged 
by the preſence of their general, the Spaniards re- 
turned to the charge with ſuch vigour, that they gra- 
dually forced their way up the ſteps, and drove the 
Mexicans to the platform at the top of the tower. 
There a dreadful carnage began ; when two young 
Mexicans of high rank, obſerving Cortes, as he ani- 
mated his ſoldiers, reſolved to ſacrifice their own lives 
in order to cut off the author of ſo many calamities 
which deſolated their country. They approached 
him in a ſuppliant poſture, as if they intended to lay 
down their arms, and ſeizing him in a moment, hur- 
ried him towards the battlements, over which they 
threw themſclves headlong, in hopes of dragging him 
along wan them. But Cortes, by his ſtrength and 
agility, diſengaged himſelf from their graſp; ſo that 
the two Mexicans periſhed alone, | 
As ſoon as the Spaniards became maſters of the 
tower, they ſet fire to it, and without further mole- 
ſtation continued the preparations for their retreat. 
This became the more neceſſary, as their emenies, 
aſtoniſhed at this laſt effort of their valour, had now 
entirely changed their ſyſtem of hoſtility ; and, inſtead 
of inceſſant attacks, endeavoured, by barricading the 
ſtreets, and breaking down the cauſeways, to cut off 
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the communication of the Spaniards with the eons; 
nent, and thus to ſtarve an enemy whom they could 
not ſubdue. The firſt point to be determined way 
whether they ſhould march out openly in the face of 
day, when they could diſcern every danger, or whether 
they ſhould endeavour to retire ſ-cretly in the night 
The latter was preferred, partly from hopes that the 
ſuperſtition of the Mexicans would prevent them from 
attacking them in the night, and partly from their 
own ſuperſtition in giving credit to the predictions of 
a private ſoldier, who pretended to aſtrology, and 
aſſured them of ſucceſs if theyretreated in this manner. 
Towards midnight, therefore, they began their march 
in three diviſions. Sandoval led the van; Pedro 1 
rado and Veles Guez de Lean had the conduct of the 
rear; and Cortes commanded in the centre, where he 
placed the priſoners, among whom were a ſon and 
two daughters of Montezuma, together with ſeveral 
Mexicans of diſtinction; the artillery, baggage, and 
a portable bridge of timber intended to be laid over 
the breaches in the cauſeway, They marched in 
profound filence along the cauſeway which led to 
Tacuba, becauſe it was ſhorter than any of the reſt, 
and, lying moſt remote from the road towards Tlaſcala 
and the ſea - ooaſt, had been left molt entire by the 
Mexicans. - 
They reached the firſt breach in the cauſeway with. « 
out moleſtation, hoping that their retreat was undil. © 


covered. But the Mexicans had not only watched all — 


their motions, but made preparations for a moſt for- 
midable attack. While the Spaniards were intent up- 
on Roy their bridges in the breach, and occupied 
in conducting their horſes and artillery along it, they 
were ſuddenly alarmed with the ſound of warlike in- 
ſtruments, and found themſelves aſſaulted on all ſides 
by an innumerable multitude of enemies. Unfortu- 
nately the wooden bridge was wedged ſo faſt in the 
mud by the weight of the artillery, that it was impoſ- 
ſible to remove it. Diſmayed at this accident, the 
Spaniards advanced with precipitation to the ſecond 
breach. The Mexicans hemmed them in on every 
fide ; and though they defended themſelves with their 
uſual courage, yet, crowded as they were in a narrow 
cauſeway, their diſcipline and military ſkill were of 
little avail; nor did the obſcurity of the night allow 
them to derive much advantage from their fire-arms 
or the ſuperiority of their other weapons. At laſt the 
Spaniards, overborne with the numbers of their ene- 
mies, began to give way, and in a moment the confuſion 
was univerſal. Cortes, with about 100 foot-ſoldiers, 
and a few horſe, forced his way over the two remain- 
ing breaches in the cauſeway, the bodies of the dead 
ſerving to fill up the chaſms, and reached the main 
land. Having formed them as ſoon as they arrived, he 
returned with ſuch as were yet capable of ſervice, to 
aſſiſt his friends in their retreat. He met with part 
of his ſoldiers who had forced their way through the 
enemy, but found many more overwhelmed by the 
multitude of their aggreſſors, or periſhing in the lake; 
and heard the grievous lamentations of others whom 
the Mexicans were carrying off in triumph, to be ſa- 


crificed to the god of war. 


In this fatal retreat more than one half of Cortes's 


army periſhed, together with many officers of diſtine- 


tion. All the artillery, ammunition, and baggage 
: were 
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the greater part of the horſes and above 
n were killed, and only a very ſmall part 
of their treaſure ſaved, The firſt care of the Spaniſh 
eneral was to find ſome ſhelter for his wearied troops; 
for, as the Mexicans infeſted them on every ſide, and 
the people of Tacuba began to take arms, he could 


lag 


not continue in his preſent ſtation. At laſt he diſco-. 


vered a temple ſeated on an eminence, in which he 
{rnd not only the ſhelter he wanted, but ſome provt- 
Gons ; and though the enemy did not intermit their 
attacks throughout the day, they were without much 
difficulty prevented from making any impreſſion, For 
fix days after, they continued their march through a 
barren, ill-cultivated, and thinly- peopled country, 
where they were often obliged to feed on berries, roots, 
and the ſtalks of green maize; at the ſame time they 
were haraſſed without intermiſſion by large parties of 
Mexicans, who attacked them on all fides. On the 
ſixth day they reached Otumba, not far from the road 
between Mexico and Tlaſcala. Early next morning 
they began to advance towards it, flying parties of the 
enemy {till hanging on their rear; and amidf the in- 
ſults with which they accompanied their hoſtilities, 
Donna Marina remarked, that they often exclaimed 
with exultation, “ Go on, robbers; go to the place 
where you ſhall quickly meet the vengeance due to 
your crimes.” The meaning of this threat the Spa- 
niards did not comprehend, until they reached the ſum- 
mit of an eminence before them. There a ſpacious 
valley opened to their view, covered with a vaſt army 
as far as the eye could reach. The Mexicans, while 
with one body of their troops they haraſſed the Spa- 
niards in their retreat, had aſſembled their principal 
force on the other fide of the lake; and marchin 

„le along the road which led directly to Tlaſcala, poſted 
mba. it in the plain of Otumba, through which they knew 
Cortes muſt paſs. At the ſight of this incredible mul- 
titude, which they could ſurvey at once from the riſing 
ground, the Spaniards were aftoniſhed, and even the 
boldeſt began to deſpair. But Cortes, without allow- 
ing their fears time to operate, after warning them 
brieſly that no alternative remained but to conquer 
or die, led them inftantly to the charge. The Mexi- 
cans waited their approach with unuſual fortitude : 
yet, ſuch was the ſuperiority of the Spaniſh diſcipline 
and arms, that the impreſſion of this ſmall body was 
irreſiſtible; and which ever way its force was directed, 
u penetrated and diſperſed the moſt numerous batta- 
lions. But while theſe gave way in one quarter, new 
combatants advanced from another; and the Spa- 
niards, though ſucceſsful in every attack, were ready to 
link under theſe repeated efforts, without ſeeing any 
end to their toil, or any hope of viory. At that 
ume Cortes obſerved the great ſtandard of the empire, 
which was carried before the Mexican general, advan- 
cing; and fortunately recollecting to have heard, that 
on the fate of it depended the event of every battle, 
he zilembled a few of his braveſt officers, whoſe horſes 
were ſtill capable of ſervice, and, placing himſelf at. 
iheir head, puſhed towards the ſtandard with ſuch im- 
petuolity that he bore down every thing before him. 

A choſen body of nobles, who guarded the ſtandard, 
made ſome reſiſtance, but were Bon broken. Cortes, 

wha ſtroke of his lance, wounded the Mexican ge- 

deral, and threw him to the ground. One of his fel. 


lowers alightir g, put an end to his life, and laid hold Mexico, 
of the imperial ſtandard. The moment that their leader 7 
fell, and the ſtandard, towards which all directed their Mexicans 
eyes, diſappeared, an univerſal panic ſtruck the Mexi- defcarcd. 
cans; and, as if the bond which held them together 
had been diſſolved, every enfign was lowered, each 
ſoldier threw away his weapons, and flcd with preci- 
pitation to the mountains. The Spaniards, unable to 
purſue them far, returned to collect the ſpoils of the 
field; and theſe were ſo valuable as to be ſome com- 
penſation for the wealth which they had loft in Mexi- 
co; for in the enemy's army were moſt of their prin- 
cipal warriors dreſſed out in their richeſt ornaments, as 
if they had been marching to aſſured victory. 
The day after this important action, (being July 
8th 1520), the Spaniards entered the Tlaſcalan terri- 
tories, where they were received with the moſt cordial 
friendſhip. Cortes endeavoured to avail himſelf of this 
diſpoſition as much as poſſible ; for which purpoſe he 
diſtributed among them the rich ſpoils taken at Otum- 
ba with ſuch a liberal hand, that he made himſelf ſure 
of obtaining from the republic whatever he ſhould de- 
fire. He drew a ſmall ſupply of ammunition, and 
two or three field-pieces from his ſtores at Vera Cruz. 
He diſpatched an officer of confidence with four ſhips. 
of Narvaez's fleet to Hiſpaniola and Jamaica, to en- 
gage adventurers, and to purchaſe horſes, gunpowder,. 
and other military ſtores. And, as he knew that it 
would be in vain to attempt the reduQion of Mexico, 
unleſs he could ſecure the command of the lake, he 
gave orders to prepare, in the mountains of Tlaſcala, 
materials for building 12 brigantines, ſo that they 
might be carried thither in pieces, ready to be put to- 
gether, and launched when he ſtood in need of their 
ſervice. But, in the mean time, his ſoldiers, alarmed 
at the thoughts of being expoſed to ſuch calamities a 
ſecond time, preſented a remonſtrance to their general, 
in which they repreſented the imprudence of attack- 
ing a powerful empire with his ſhattered forces, and 
formally required him to return back to Cuba. All 
the eloquence of Cortes could now only prevail with 
them to delay their departure for ſome time, when he 
promiſed to diſmiſs ſuch as ſhould defire it. How- 
ever, this was only a pretence; for Cortes, in fact, 
had the conqueſt of Mexico as much at heart as ever. 
Without giving his ſoldiers an opportunity of cabal- 
ling, therefore, he daily employed them againſt the 
people of the neighbouring provinces, who had cut off 
ſome detachments of Spaniards during his misfortunes 
at Mexico; and by which, as he was conſtantly at- 
tended with ſucceſs, his men ſoon reſumed their wont- 
ed ſenſe of ſuperiority. © 49 
But all the efforts of Cortes could have been of little Cortes re- 
avail, had he not unexpectedly obtained a reinforcement Wes - 1 
of Spaniſh ſoldiers. The governor of Cuba, to whom een 
the ſucceſs of Narvaez appeared an event of infallible ment. 
certainty, having ſent two ſmall ſhips after him with 
new inſtructions, and a ſupply of men and military 
ſtores, the officer whom Cortes had appointed to com- 
mand on the coaſt, artfully decoyed them into the 
harbour of Vera Cruz, ſeized the veſſels, and eaſily 
perſuaded the ſoldiers to follow the ſtandard of a more 
able leader than him whom they were deſtined to join. 
Soon after, three ſhips of more confiderable force 
came into the harbour ſeparately. "Theſe belonged to 
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an armament fitted out by Franciſco de Garay, gover- 
nor of Jamaica, who had long aimed at dividing with 
Cortes the glory and gain of aunexing the empire of 
Mexico to the crown of Caſtile, They had, however, 
unadviſedly made their attempt on the northern pro- 
vinces, where the country was poor, and the inhabitants 
fierce and warlike ; ſo that, after a ſucceſſion of diſ- 
alters, they were now obliged to venture into Vera 
Cruz, and caſt themſelves upon the mercy of their 
countrymen; and here they alſo were ſoon perſuaded 
to throw off their allegiance to their matter, and to 
enliſt with Cortes. About the ſame time a ſhip arrived 
from Spain, freighted by ſome private adventurers, 


with military ſtores; and the cargo was eagerly pur- 


chaſed by Cortes, while the crew, following the ex- 
ample of the reſt, joined him at Tlaſcala, 

From theſe various quarters, the army of Cortes 
was augmented with 180 men, and 20 horſes ; by 
which means he was enabled to diſmiſs ſuch of the ſol- 
diers of Narvaez as were moſt troubleſome and diſcon- 
tented; after the departure of whom, he ſtill muſter- 
ed 550 infantry, of whom 80 were armed with muſ- 
kets or croſs- bows, 40 horſemen, and nine pieces of 
artillery. At the head of theſe, with 10,000 Tlaſca- 
lans and other friendly Indians, he began his march 
towards Mexico, on the 28th of December, fix months 
after his fatal retreat from that city. 

The Mexicans, in the mean time, had made the beſt 
preparations they could for oppoſing ſuch a formidable 
enemy. On the death of Montezuma, his brother 
Quetlavaca was raiſed to the throne z and he had an 
immediate opportunity of ſhewing that he was worthy 
of their choice, by conducting in perſon thoſe fierce 
attacks which obliged the Spaniards to retire from his 
capital, His prudence in guarding againſt the return 
of the invaders was equal to the {pirit he had ſhewn in 
driving them out. He repaired what the Spaniards 
had ruined in the city, Rrengthened it with ſuch for- 
tifications as his people could erect; and beſides fill- 
ing his magazines with the uſual weapons of war, 
gave directions to make long ſpears, headed with the 
fwords and daggers which they had taken from the 
Spaniards, in order to annoy the cavalry. But in the 
midſt of theſe preparations he was taken off by the 
ſnall-pox; and Guatimozin, his nephew and ſon-in-law, 
raiſed to the throne, 

As ſoon as Cortes entered the enemy's territories, 
he diicovered various preparations to obſtruct his pro- 
greſs. But his troops forced their way with little dif- 
ticul:y ; and took poſſeſſion of Tezeuco, the ſecond 
city of the empire, fituated on the banks of the lake, 
about 20 miles from Mexico. Here he determined to 
eftabliſh his head-quarters, as the moſt proper ſtation 
for lanching his brigantines, as well as for making his 
approaches to the capital. In order to render his re- 
ſidence there more ſecure, he depoſed the cazique or 
chief, who was at the head of that community, under 
pretence of ſome defect in his title, and ſubſtituted in 
bis place a perſon whom a faction of the nobles pointed 
out as the right heir of that dignity. Attached to him 
by this benefit, the new cazique and his adherents ſcr- 
ved the Spaniards with inviolable fidelity. 

As the conſtruction of the brigautines advanced 
Nowly under the unſkilful hands of ſoldiers and In- 
dians, whom Cortes was obliged to employ 1a aſſiſting 
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three or four carpenters who happened fortunately to We 
be in his ſervice, and as he had not yet received the Y 
reinforcement which he expected from Hiſpaniola, he 
was not in a condition to turn his arms directly apaing 
the capital, To have attacked a city fo populous, ſo 
well prepared for defence, and in a ſituation of fuch 
peculiar ſtrength, muſt have expoſed his troops to ine. 
vitable deſtruction. Three months elapſed before the 
materials for conſtructing the brigantines were finih. 
ed, and before he heard any thing with reſpect to the 
ſucceſs of his negotiation in Hiſpaniola. This, how. 
ever, was not a ſeaſon of ination to Cortes. He at. Cm, 
tacked ſucceſſively ſeveral of the towns ſituated around "is 
the lake; and though all the Mexican power was ex. 7 
erted to obſtruct his operations, he either compelleg*® 
them to ſubmit to the Spaniſh crown, or reduced 
them to ruins. Other towns he endeavoured to con. 
ciliate by more gentle means; and though” he could 
not hold any intercourſe with the. inhabitants but b 
the intervention of interpreters, yet, under all the dil. 
advantage of that tedious and imperfe& mode of com- 
munication, he had acquired ſuch thorough knowledge 
of the (tate of the country, as well as of the diſpoſitions 
of the people, that he cunduQted his negotiations aud 
intrigues with aſtoniſhing dexterity and ſucceſs. Mok 
of the cities adjacent to Mexico were originally. the 
capitals of ſmall independent ſtates; and ſome of them 
having been bur lately annexed to the Mexican empire, 
ſtill retained the remembrance of their ancient liberty, 
and bore with impatience the rigorous yoke of their 
new maſters. Cortes having early obſerved ſymptoms 
of their diſaffection, availed himſelf of this knowledge 
to pain their confidence and friendſhip, By offering 
with confidence to deliver them from the odious do- 
minion of the Mexicans, and by liberal promiſes of 
more indulgent treatment if they would unite with 
him againſt their oppreſſors, he prevailed on the peo- 
ple F ſeveral conſiderable diſtricts, not only to 2c- 
knowledge the king of Caſtile as their ſovereign, but 
to ſupply the Spaniſh camp with proviſions, and to 
ſtrengthen his army with auxiliary troops. Guatimo- 
zin, on the firſt appearance of defection among his 
ſubjects, exerted himſelf with vigour to prevent or to 
puniſh their revolt; but, in ſpite of his efforts, the ſpi- 
rit continued to ſpread. The Spaniards gradually ac- 
quired new allies; and with deep concern he beheld 
Cortes arming againſt his empire thoſe very hands 
which ought to have been active in his defence, and 


numerous body of his own ſubjects. 

While, by thoſe various methods, Cortes was gra- 
dually circumſcribing the Mexican power within ſuck 
narrow limits that his proſpe& of overturning it ſcemed 
neither to be uncertain nor remote, all his ſchemc3 
were well nigh defeated by a conſpiracy againſt his 
own perſon, and which was diſcovered only a ſhort time 
before it was to have been executed. Though mag) 
were concerned, Cortes did not think proper to puniſh 
any more than the principal ringleader, whom be 
cauſed immediately to be hanged; and then, without 
allowing them leiſure to ruminate on what had kap- 
pened, and as the moſt effectual means of preventing 
the return of a mutinous ſpirit, he determined to coll 
forth his troops immediately to action. Fortunately, 4 


proper occaſion for this occurred, without his lemi 
| t 
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pairing the force of the enemy, had now produced their 
full effect, Cortes, impatient to begin the ſiege in form, 
haſte ned the launching of the brigantines. To facili- 
tate this, he had employed a vaſt number of Indians, 
tor two months, in deepening the ſmall rivulet which 
runs by Tezeuco into the lake, and in forming it in- 
to a canal near two miles in length : and though the 
Mexicans, aware of his intentions, as well as of the 
danger which threatened them, endeavoured frequent- 
ly to interrupt the labourers, or to burn the brigan- 
tines, the work was at laſt completed. On the 28th of 
April, all the Spaniſh troops, together with auxiliary 
Indians, were drawn up on the banks of the canal ; 
and with extraordinary military pomp, heightened and 
tendered more ſolemn by the celebration of the moſt 
lacred rites of religion, the brigantines were launch- 
ed. As they fell down the canal in order, Father Ol- 
medo bleſſed them, and gave each its name. Every 
eye followed them with wonder and hope, until they 
entered the lake, when they hoiſted their ſails, and 
bore away before the wind. A general ſhout of joy 
was raifedz all admiring that bold inventive genius, 
which, by means fo extraordinary, that their ſucceſs 
«molt exceeded belief, had acquired the command of 


been objeQs of terror to a people unacquainted with 
any navigation but that of their lake, and poſſeſſed of 
no veſſel larger than a canoe. Neceſſity, however, ur- 
ged Guatimozin to hazard the attack; and hoping to 
ſupply by numbers what he wanted in force, he a 
bled ſuch a multitude of canoes as covered the face of 
the lake. They rowed on boldly to the charge, while 
the brigantines, retarded. by a dead calm, could ſcarce- 
ly advance to meet them. But as the enemy drew 
near, a breeze ſuddenly ſprung up; in a moment the 
ſails were ſpread, and the brigantines with irreſiſtible 


impetuoſity broke their feeble opponents, overſet many 


canoes, and diflipated the whole armament with ſuch 
ſlaughter, as convinced the Mexicans, that the pro- 
—— of the Europeans in knowledge and arts ren— 
dered their ſuperiority greater on this new element 


than they bad hitherto found it by land. 


From that time Cortes remained maſter of the lake; 
and the brigantines not only preſerved a communica- 
tion between the Spaniards in their different (tations, 
though at conſiderable diſtance from each other; but 
were employed to cover the cauſeways on each fide, 
and keep off the canoes, when they attempted to an- 
noy the troops as they advanced towards the city. He 

formed 
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1 court it. He received intelligence, that the mate- a fleet, without the aid of which Mexico would have Mexico. 

— s for building the brigantines were at length com- continued to ſet the Spaniſh power and arms at de- | ; 
= finiſhed, and waited only for a body of Spa- | fiance. | 11 | 
3 to conduct them to Tezeuco. The command Cortes determined to attack the city from three diſ- The cy | 
"+ this convoy, conſiſting of- 200 foot-ſoldiers, 15 ferent quarters; from Tezeuco on the eaſt ſide of the befteged. | 
horſemen, and 2 field-pieces, he gave to Sandoval, lake, from Tacuba on the welt, and from Cuyocan to- | 
who, by the vigilance, activity, and courage, which wards 1 Thoſe eee ee 
he manifeſted on every occalion, was growing daily principal cauſeways which led to the capital, and in- 1 
in his confidence, and in the eſtimation of his fellow- tended for their defence. He appointed Sandoval to ! 
ſoldiers. The ſervice was no leſs ſingular than im- command in the firſt, Pedro de Alvarado in the ſecong, | 

ortant; the beams, the planks, the maſts, the cor- and Chriſtoval de Olid in the third; allotting to each | 
— the ſails, the iron- work, and all the infinite va- a numerous body of Indian auxiliaries, together with | 
riety of articles requiſite for the confiruction of 13 bri- an equal diviſion of Spaniards, who, by the junction 1 

antines, were to be carried 60 miles over land, thro? of the troops from Hiſpaniola, vamounted now to 86 | ; 
mountainous country, by people who were unac- horſemen, and 818 foot-ſoldiers; of whom 118 were l 
quainted with the miniſtry of domeſtic animals, or the armed with muſkets or croſs- bows. Their train of ar- | 
aid of machines to facilitate any work of labour. The tillery conſiſted of three battering cannon, and.1 5 field- 1 
Tlaſcalans furniſhed 8000 Tamenes, an inferior order pieces. He reſerved for himſelf, as the ſtation of great- 1 
of men deſtined for ſervile taſks,, to carry the mate- eſt importance and danger, the conduct of the brigan- 
rials on their ſhoulders, and appointed 15,000 war- tines, each armed with one of his ſmall cannon, and 
riors to accompany and defend them. Sandoval made manned with 25 Spaniards. [; 
the diſpoſition for their progreſs with great propriety, As Alvarado and Olid proceeded towards the poſts 4 
placing the Tamenes in the centre, one body of war- aſſigned them, they broke down the aqueducts which | 
riors in the front, another in the rear, with confider- the ingenuity of the Mexicans had erected for convey- i 
able parties to cover the flanks. To each of theſe he ing water into the capital, and, by the diftreſs to- 9 
joined ſome Spaniards, not only to aſſiſt them in dan- which this reduced the inhabitants, gave a beginnin 2 
ger, but to accuſtom them to regularity and ſubordi- to the calamities which they were deſtined to ſuffer, | 
nation. Parties of Mexicans frequently appeared ho- Alvarado and Olid found the towns, of which they 
vering around them on the high grounds : but percei- were ordered to take poſſeſſion, deſerted by their in- , 
ving no proſpe& of ſucceſs in attacking an enemy con- habitants, who had fled for ſafety to the capital, where | 
tinually on his guard, and prepared to receive them, Guatimozin had collected the chief force of his empire, 
they did not venture to moleſt him; and Sandoval had as there alone he could hope to make a ſucceſsful ſtand 1 
the glory of conducting ſafely to Tezeuco, a convoy againſt the formidable enemies who were approaching j 
on which all the future operations of his- countrymen to aſlault him. | lf 
depended. The firſt effort of the Mexicans was to deſtroy the The Sp 1 

b This was followed by another event of no leſs mo- fleet of brigantines, the fatal effects of whoſe opera- niards de- 1 

ment. Four ſhips arrived at Vera Cruz from Hiſpa- tions they foreſaw and dreaded. Though the brigan- feat the {1 

- niola, with 200 ſoldiers, 80 horſes, two battering can- tines, after all the labour and merit of Cortes in r a : | | 
non, and a conſiderable ſupply of ammuniton and arms. ing them, were of inconſiderable bulk, rudely con- 3 1 
Elevated with obſerving that all his preparatory ſtructed, and manned chiefly with landmen, hardly poſ. the lake. 15 
ſchemes, either for recruiting his own army, or im- ſeſſed of ſkill enough to conduct them, they mult have 
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to each ſtation, with orders to ſecond the operations 
.of the officer who commanded there. From all the 
three ſtations he puſhed on the attack againſt the city 
with equal vigour; but in a manner ſo very different 
from that whereby fieges are conducted in regular war, 
as might appear no leſs improper than ſingular to per- 
ſons unacquainted with his fituation. Each morning his 
troops aſſaulted the barricades which the enemy had e- 
reed on the cauſeways, forced their way over the trench- 
es which they had dug, and thro” the canals where the 
bridges were broken down, and endeavoured to pene- 
trate into the heart of the city, in hopes of obtaining 
ſome decifive advantage, which might force the enemy 
to ſurrender, and terminate the war at once; but 
when the obſtinate valour of the Mexicans rendered the 
efforts of the day ineffectual, the Spaniards retired in 
the evening to their former quarters. Thus their toil 
and danger were, in ſome meaſure, continually renew- 
ed ; the Mexicans repairing in the night what the Spa- 
niards had deſtroyed through the day, and recovering 
the poſts from which they had driven them. But ne- 
ceſſity preſcribed this flow and untoward mode of ope- 
ration. The number of his troops was fo ſmall, that 
Cortes durſt not, with a handful of men, attempt to 
make a lodgment in a city where he might be ſur- 
rounded and annoyed by ſuch a multitude of enemies. 
The remembrance of what he had already ſuffered by 
the ill-judged confidence with which he had ventured 
into ſuch a dangerous ſituation, was ſtill freſh in bis 
mind. The Spaniards, exhauſted with fatigue, were 
unable to guard the various poſts which they daily 
gained; and though their camp was filled with Indian 
auxiliaries, they durſt not devolve this charge upon 
them, becauſe they were ſo little accuſtomed'to diſci- 
pline, that no confidence could be placed in their vi- 
gilance. Beſides this, Cortes was extremely ſolicitous 
to preſerve the city as much as poſſible from being de- 
ſtroyed, both as he deſtined it to be the capital of his 
conqueſts, and wiſhed that it might remain as a mo- 
nument of his glory. From all theſe conſiderations, 
he adhered obſtinately, for a month after the ſiege was 
opened, to the ſyſtem which he had adopted. The 
Mexicans, in their own defence, diſplayed valour 
which was hardly inferior to that with which the Spa- 
niards attacked them. On land, on water, by night 
and by day, one furious confli ſucceeded to another. 
Several Spaniards were killed, more wounded, and all 
were ready to fink under the toils of unintermittin 
ſervice, which were rendered more intolerable by the 
injuries of the ſeaſon, the periodical rains being now ſet 
in with their vſual violence. 

Aſtoniſhed and diſconcerted with the length and dif- 
ficulties of the ſiege, Cortes determined to make one 
"ls effort to get poſſeſſion of the city beſore he re- 

inquiſhed the plan which he had hitherto followed, 
and had recourſe to any other mode of attack. With 
this view, he ſent inſtructions to Alvarado and Sando- 
val to advance with their diviſions to a general aſſault, 
and took the command 1n perſon of that poſted on the 
cauſeway of Cuyocan, Animated by his preſence, and 
the expectation of ſome deciſive event, the Spaniards 
puſhed forward with irreſiſtible impetuoſity. They 
broke through one barricade after another, forced their 
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Mexico. formed the brigantines in three diviſions, allotting one 
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way over the ditches and canals, and havin 
the city, gained ground inceſſantly, in ſpite of hens ot 
titude and ferocity of their opponents. Cortes, though _ 
delighted with the rapidity of his progreſs, did not 
forget that he might ſtill find it neceſſary to retreat 
and in order to ſecure it, appointed Julian de Alderete 
a captain of chief note in the troops which he had re. 
ceived from Hiſpaniola, to fill up the canals and gaps 
in the cauſeway as the main body advanced. That of. 
ficer deeming it inglorious to be thus employed, while 
his companions were in the heat of action and the ca. 
reer of victory, neglected the important charge com. 
mitted to him, and hurried on inconſiderately to mingle 
with the combatants. The Mexicans, whoſe military 
attention and ſkill were daily improving, no ſooner ob- 
ſerved this, than they carried an account of it to their 
monarch, 
Guatimozin -inſtantly diſcerned the conſequences of 
the error which the Spaniards had committed, and, 
with admirable preſence of mind, prepared to take ad- 
vantage of it. He commanded the troops poſted in 
the front to ſlacken their efforts, in order to allure the 
Spaniards to puſh forward, while he diſpatched a large 
body of choſen warriors through different ftreets, ſome 
by land, and others by water, towards the great 
breach in the cauſeway, which had been- left open, 
On a fignal which he gave, the prieſts in the great 
temple ſtruck the great drum conſecrated to the god 
of war. No ſooner did the Mexicans hear its dole- 
ful ſolemn ſound, calculated to inſpire them with con- 
tempt of death and with enthuſiaſtic ardour, than they 
ruſhed upon the enemy with frantic rage. The Spa- 
niards, unable to reſiſt men urged on no leſs by reli. 
* fury than hope of ſucceſs, began to retire, at 
rſt leiſurely, and with a good countenance; but as 
the enemy preſſed on, and their own impatience to 
eſcape increaſed, the terror and confuſion became ſo 
general, that when they arrived at the gap in the 
cauſeway, Spaniards and Tlaſcalans, horſemen and in- 
fantry, plunged in promiſcuouſly, while the Mexicans 
ruſhed upon them fiercely from every fide, their light 
canoes carrying them through ſhoals which the bri- 
gantines could not approach. In vain did Cortes at- ,, 
tempt to ſtop and rally his flying troops ; fear render- pull 
ed them regardleſs of his intreaties or commands. aud 
Finding all his endeavours to renew the combat fruit- 
leſs, his next care was to ſave ſome of thoſe who had 
thrown themſelves into the water ; but while thus em- 
ployed, with more attention to their fituation than to 
his own, fix Mexican captains ſuddenly laid hold of 
him, and were hurrying him off in triumph ; and tho' 
two of his officers reſcued him at the expence of 
their own lives, he received ſeveral dangerous wounds 
before he could break looſe. Above 60 Spaniards pe- 
riſhed in the rout; and what rendered the diſaſter 
more affliging, 40 of theſe fell alive into the hands 
of an enemy never known to ſhew mercy to a captive. | 
The approach of night, though it delivered the de- 
jected Spaniards from the attacks of the enemy, uſher- 
ed in, what was hardly leſs grievous, the noiſe of their 
barbarous triumph, and of the horrid feftival with 
which they celebrated their victory. Every quarter 
of the city was illuminated; the great temple ſhone 
with ſuch peculiar ſplendour, that the Spaniards _ 
Plain 7 


"ly ſee the people in motion, and the prieſts buſy 
= ayer ev: 25 — for the death, of the pri- 
ſoners. Through the gloom they fancied that they 
diſcerned their companions by the whiteneſs of their 
eins, as they were ſtripped naked and compelled to 
dance before the image of the god to whom they were 
to be offered. They heard the ſhrieks of thoſe who 
were ſacrificed, and thought they could diſtinguiſh each 
unhappy victim by the well-known found of his voice, 
Imagination added to what they really ſaw or heard, 
aud augmented its horror, The moſt unfeeling melted 
into tears of compaſſion, and the ſtouteſt heart trem- 
bled at the dreadful ſpectacle which they beheld. 
Cortes, who, beſides all that he felt in common with 
his ſoldiers, was oppreſſed with the additional load of 
anxious refleQions natural to a general on ſuch an un- 
expected calamity, could not like them relieve his mind 
by giving vent to its anguiſh. He was obliged to aſ- 
ſume an air of tranquillity in order to revive the ſpirits 
6 and hopes of his followers. The juncture, indeed, re- 
e Mexi- quired an extraordinary exertion of fortitude. The 
tene“ Mexicans, elated with their victory, ſallied out next 
attack Pr 2 
þ great morning to attack him in his quarters. But they did 
not rely on the efforts of their own arms alone. They 
ſent the heads of the Spaniards whom they had ſacri- 
ficed to the leading men in the adjacent provinces, and 
aſſured them that the god of war, appeaſed by the blood 
of their invaders, which had been ſhed ſo plentifully on 
his altars, had declared with an audible voice, that 
in eight days time thoſe hated enemies ſhould be final- 
ly deſtroyed, and peace and proſperity re-eſtabliſhed 
in the empire. : 
A prediction, uttered with ſuch confidence, and in 
terms ſo void of ambiguity, gained univerſal credit 
among a people prone to ſuperſtition. The zeal of 


Spaniards augmented, and ſeveral which had hitherto 
remained inactive took arms. with enthuſiaſtic ardour 
to execute the decrees of the gods. The Indian auxi- 
liaries who had joined Cortes, accuſtomed to venerate 
the ſame deities with the Mexicans, and to receive the 
reſponſes of their prieſts with the ſame implicit faith, 
abandoned the Spaniards as a race of men devoted to 
certain deſtruction. Even the fidelity of the Tlaſca- 
lans was ſhaken, and the Spaniſh troops were left al- 
moſt alone in their ſtations. Cortes finding that he at- 
tempted in vain to diſpel the ſuperſtitious fears of his 
confederates by argument, __ advantage from the 
imprudence of thoſe who had framed the. prophecy 
in ixing its accompliſhment ſo near at hand, to give 
them a ſtriking demonſtration of his falſity. He ſuſpend- 
ed all military operations during the period marked out 
by the oracle. Under cover of the brigantines, which 
kept the army at a diſtance, his troops lay in ſafety, 
and the fatal term expired without any diſaſter. 

His allies, aſhamed of their own credulity, returned 
to their tation, Other tribes, judging that the gods, 
who had now deceived the Mexicans, had decreed fi- 
oy to withdraw their protection from them, joined 
A 1s ſtandard; and ſuch was the levity of a ſimple 
mere People; moved by every ſlight impreſſion, that, in a 
I ort time after ſuch a general defection of his confe- 
ol crates, Cortes ſaw himfelf, if we may believe his own 
"account, at the head of 150,000 Indians, Even with 


uch a numerous arm he found 1 
nd it neceſſary to adopt 
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a new and more wary ſyſtem of operation. Inſtead of Mexico. 


the provinces which had already declared againſt the 
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renewing his attempts to become maſter of the city at 
once, by ſuch bold but dangerous efforts of valour as 
he had already tried, he made his advances gradually, 
and with every poſſible precaution againſt expoling 
his men to any calamity ſimilar to that which they ill 
bewailed. As the Spaniards puſhed forward, the In- 
dians regularly repaired the cauſeways behind them. 
As ſoon as they got poſſeſſion of any part of the town, 
the houſes were inſtantly levelled with the ground. Day 
by day, the Mexicans, forced to retire as their ene- 
mies gained ground, were hemmed in within more 
narrow limits. Guatimozin, though unable to ſtop 
the career of the enemy, continued to defend his capi- 
tal with obſtinate reſolution, and diſputed every inth 
of ground. But the Spaniards, having not only va- 
ried their mode of attack, but, by orders of Contes, 
having changed the weapons with which they fought, 
were again armed with the long Chinantlan ſpears, 
which they had employed with ſuch ſucceſs againſt 
Narvaez; and, by the firm array in which this en- 
abled them to range themſelves, they repelled, with 
little danger, the looſe aſſault of the Mexicans : in- 
credible numbers of them fell in the conflicts, which 
they renewed every day. While war waſted without, 
famine began to conſume them within the city. The 
Spaniſh brigantines, __ the entire command of the 
lake, rendered it impoſſible to receive any ſupply of 
proviſions by water. The vaſt number of his Indian 
auxiliaries enabled Cortes to ſhut up the avenues to 
the city by land. The ſtores waich Guatimozin had 
laid up were exhauſted by the multitudes which crowd- 
ed into the capital, to defend their ſovereign and the 
temples of their gods. Not only the people, but per- 
ſons of the higheſt rank, felt the utmoſt diſtreſſes of 
want. What they ſuffered brought on infeQtious 
and mortal diſtempers, the laſt calamity that viſits be- 
ſieged cities, and which filled up the meaſure of their 
woes. 


evils, the ſpirit of Guatimozin remained firm and un- tefuſes to 
ſubdued. He rejected with ſcorn every overture of "bit on 
peace from Cortes; and, diſdaining the idea of ſubmit- 
ting to the oppreſſors of his country, determined not 
to ſurvive its ruin. 'The Spaniards continued their 
progreſs. At length all the three divihons penetrated 
into the great ſquare in the centre of the city, and 
made a ſecure lodgment there. Three-fourths of the 
city were now reduced, and laid n ruins. The re- 
maining quarter was ſo cloſely preſſed, that it could 
not long withſtand aſſailants who attacked it from their : 
new ſtation with ſuperior advantage, and more aſſured 
expectation of ſucceſs. The Mexican nobles, foli- 
citous to ſave the life of a monarch whom they reve- 
red, prevailed on Guatimozin to retire from a place 
where reſiſtance was now vain, that he might rouſe the 
more diſtant provinces of the empire to arms, and 
maintain there a more ſucceſsful itruggle with the pub- 
lic enemy. In order to facilitate the execution of this 
meaſure, they endeavoured to amuſe Cortes with overs 
tures of ſubmiſſion, that, while his attention was em- 
ployed in adjuſting the articles of pacification, Gua- 
timozin might eſcape unperceived. But they made this 
attempt upon a leader of greater ſagacity and diſcern- 
ment than to be deceived by their arts. Cortes ſuipec- 
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But, under the preſſure of ſo many and ſuch various Guatimozin 


any cer ms. 
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Mexico. ting their intention, and aware of what moment it was thoſe ſangnine hopes which had animated them amidſ 
7 to defeat it, appotnted Sandoval, the officer on whoſe ſo many hardſhips and dangers. Inſtead of the inex. Nevin, 
vigilance' he could moſt perfectly rely, to take the hauſtible wealh which they expected from becomin -., 
command of the brigantines, with {tri&t injunctions to maſters of Montezuma's treaſures, and the ornaments 
watch every motion of the enemy. Sandoval, atten- of fo many temples, their rapaciouſneſs could colle& 
tive to the charge, obſerving ſome large canoes crowd, only an inconfiderable booty amidſt ruins and- deſola. 
ed with people rowing along the lake with extraordi- tion (a). Guatimozin, aware of his impending fate 
nary rapidity, inſtantly gave the” fignal to chace. had ordered what remained of the riches amaffad by 
Gracia Holguin, who commanded the fleeteſt brigan- his anceſtors to be thrown into the lake. The Indian 
tine, ſoon overtook them, and was preparing to fire auxiliaries, while the Spaniards were engaged in con. 
on the foremoſt cance, which ſeemed to carry ſome flict with the enemy, had carried off the moſt valuable 
perſon whom all the relt followed and obeyed. At part of the ſpoil. The ſum to be divided among the 
once the rowers dropt their oars, and all on board, conquerors was fo ſmall, that many of them diſdained 
59 throwing. down their arms, conjured him with cries to accept of the pittance which felt to their ſhare, and 
_ 'aken and tears to forbear, as the emperor was there. Hol- all murmured and exclaimed; ſome againſt Cortes 
* guin eagerly ſeized his prize; and Guatimozin, with a and his confidents, whom they ſuſpected of having fe. 
dignified compoſure, gave himſelf up into his hands, cretly appropriated to their own uſe a large portion of 
requeſting only that no inſult might be offered to the the riches which ſhould have been brought into the 
empreſs or his children. When conducted to Cortes, common ſtock 3 others againſt Guatimozin, whom 
he appeared neither with the ſullen fierceneſs of a bar- they accuſed of obſtinacy, in refuſing to diſcover the 
barian, nor with the dejection of a ſupplicant. J place where he had hidden his treaſure. 
$ have done,“ ſaid he, addreſſing himſelf to the Spaniſh Arguments, intreaties, and promiſes, were em- 
general, „what became a monarch. I have defended = in order to ſoothe them; but with ſo little ef. 
my people to the laſt extremity. Nothing now re- fe&, that Cortes, from ſolicitude to check this grow- 
mains but to die. Take this lene? loving his ing ſpirit of diſcontent, gave way to a deed which 
hand on one which Cortes wore, “ plant it in my ſtained the glory of all his great actions. Without ;, 
breaſt, and put an end to a life which can no longer regarding the former dignity. of Guatimozin, or fecel- Gui 


6 be of uſe.” ing any reverence for thoſe virtues which he had dif. torud 
— As ſoon as the fate of their ſovereign was known, played, he ſubjected the unhappy monarch, together 


the refiſtance of the Mexicans ceaſed ; and Cortes took with his chief favourite, to torture, in order to force 
poſſeſſion of that ſmall part of the capital which yet from them a diſcovery of the royal treaſures, which it 
remained undeſtroyed. Thus terminated the fiege of was ſuppoſed they had concealed. Guatimozin'bore 
Mexico, the moſt memorable event in the conqueſt of whatever the refined cruelty of his tormentors could 
America. It continued 75 days, hardly one of which inflict, with the invincible fortitude of an American 
aſſed without ſome extraordinary effort of one party warrior. His fellow-ſufferer, overcome by the vio- 
in the attack, or of the other in the defence of a city, lence of the anguiſh, turned a dejected eye towards his 
on the fate of which both knew that the fortune of maſter, which ſeemed to implore his permiſſion to re- 
the empire depended. As the ſtruggle here was more veal all that he knew. But the bigh-ſpirited prince, 
obſtinate, it was likewiſe more equal, than any be- darting on him a look of authority mingled with ſcorn, 
tween the inhabitants of the Old and New Worlds. checked his weakneſs, by aſking, * Am I now repo- 
The great abilities of Guatimozin, the number of his ſing on a bed of flowers? Overawed by the reproach, 
troops, the peculiar ſituation of his capital, ſo far he perſevered in his dutiful ſilence, and expired. 
counterbalanced the ſuperiority of the Spaniards in Cortes, aſhamed of a ſcene ſo horrid, reſcued the 
arms and diſcipline, that they muſt have relinquiſhed royal victim from the hands of his torturers, and pro- 
the enterpriſe, if they had truſted for ſucceſs to them- longed a life reſerved for new indignities and ſuffer- 
ſelves alone. But Mexico was overturned by the jea- ings. 6 
louſy of neighbours who dreaded its. power, and by The fate of the capital, as both parties had fore- Tis 
the revolt of ſubjects impatient to ſhake off its yoke. ſeen, decided that of the empire. The provinces ſub- oy 1 
By their effectual aid, Cortes was enabled to accom- mitted one after another to the conquerors. - Small, 
pliſh what, without ſuch ſupport, he would hardly detachments of Spaniards marching through them eue 
have ventured to attempt. How much ſoever this without interruption, penctrated,.in different quarters, enn 
account of the reduction of Mexico may detraQ, on the to the great Southern Ocean, which, according to the 
ane hand, from the marvellous relations of ſome Spa- ideas of Columbus, they imagined would open a ſhort 
niſh writers, by aſcribing that to fimple and obvious as well as eaſy paſſage to the Eaſt Indies, and ſecure 
cauſcs which they attribute to the romantic valour of to the crown of Caſtile all the envied wealth of thoſe 
their countrymen, it adds, on the other, to the merit fertile regions; and the active mind of Cortes began 
and abilities of Cortes, who, under every diſadvantage, already to form ſchemes for attempting this important 
acquired ſuch an aſcendant overàunknown nations, as diſcovery. In his after ſchemes, however, he was diſ- 
to render them inſtruments towards carrying his ſcheme appointed; but Mexico hath ever fince remained in the 
into execution. | hands of the Spaniards. 3 
The exultation of the Spaniards, on accompliſhing Mexico is almoſt entirely ſituated within the torrid ee 
this arduous enterpriſe, was at firſt exceſſive. But this zone. The air is exceſſively warm, moiſt, and un- 
was quickly damped by the cruel diſappointment of wholeſome, on the coalts of the North Sea. TH 


(4) The gold and filver, according to Cortes, amounted only to 120, ooo peſos, Relat. 380, A. a ſum far inferior 
to that which the Spaniards had formerly divided in Mexico. 
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f the South Sea, and hardly at all in the in- 
mw 1 which is interſected by a chain of 
mountains, that are ſuppoſed to be a continuation of 

deleras. . th 
1 of the ſoil has the ſame variations. 
The eaſtern part is low, marſhy, overflowed in the 
rainy ſeaſons, covered with impenetrable foreſts, and 


totally uncultivated. The ſoil on the weftern fide is 


higher, of a better quality, on which there are many 
fields, and ſeveral houſes are built upon it. In the 
low lands there are diſtricts on which nature has 
been very liberal; but, like every country ſituated 


under the tropics, they abound more in fruits than in 
corn. : WY 

The population of this vaſt empire is not leſs va- 
rious than its ſoil. Its moſt diſtinguiſhed inhabitants 
are the Spanfards ſent hither by the court, to fill the 

oſts of government. They are obliged, like thoſe 
in the mother-country who aſpire to any ecclefiaitical, 
civil, or military employments, to prove that there 
have been neither heretics, Jews, Mohammedans, nor 
any perſons in their family who have been called be- 
fore the inquiſition for four generations. Merchants 
who are deſirous of going to Mexico, as well as to 
other parts of America, without becoming coloniſts, are 
compelled to obſerve the ſame forms. They are alſo 
obliged to ſwear that they have 300 palms of mer- 
chandiſe, their own property, in the fleet in which 
they embark, and that they will not carry their wives 
with them. On theſe abſurd conditions they become 
the principal agents of the European commerce with the 
Indies. Though their charter is only to continue 
three years, and a little longer for countries more re- 
mote, it is of great importance. To them alone be- 
longs the right of ſelling, as commiſſioners, the major 
part of the cargo. If theſe laws were obſerved, the 
merchants ſtationed in the new world would be con- 
fined to diſpoſe of what they have received on their 
own account, 

The out which adminiſtration has for Spa- 
niards born in Europe, has reduced the Spaniſh Creoles 
to acquieſce in ſubordinate ſtations. The deſcendents 
of the companions of Cortes, and of thoſe who came 
after them, being conftantly excluded from all places 
of honour or of truſt that were any way conſiderable, 
bave ſeen the gradual decay of the power that ſup- 
ported their fathers. The habit of being obliged to 
bear that unjuſt contempt with which they have been 
treated, has at laſt made them become really con- 
temptible. They have totally loſt, in the vices which 
originate from indolence, from the heat of the climate, 
and from a ſuperfluous enjoy ment of all things, that 
firmneſs and that ſort of pride which have ever cha- 
raCterized their nation. A barbargus luxury, ſhame- 
ſul pleaſures, and romantic intrigues, have enervated 
all the vigour of their minds, and ſuperſtition hath 
completed the ruin of their virtues. Blindly devoted 
to prictts too ignorant to enlighten them by their in- 

ructions, too depraved to edify them by their ex- 
ample, and too mercenary to attend to both theſe du- 
ties of their function, they have no attachment to any 
part of th«ir religion but that which enfeebles the 


mind, and bave neglected what might have contributed 
to rectify their morals. | 
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ico, defects of the climate are infinitely leſs felt on the 
exico. 
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The Meſtees, who conſtitute the third order of Mexico. 
citizens, are held in ſtil] greater contempt. It is wel TT 


known that the court of Madrid, in order to repleniſh 
a part of that freadful vacancy which the avarice and 
cruelty of the conquerors had occaſioned, and to re- 
gain the confidence of thoſe who had eſcaped their 
fury, encouraged as much as poſſible the marriage of 
Spaniards with Indian women. Theſe alliances, which 
became pretty common throughout all America, were 
particularly frequent in Mexico, where the women 
had more underſtanding and were more agreeable 
than in other places. The Creoles transferred to this 
mixed progeny the contemptuous ſlight they received 
from the Europeans. Their condition, equivocal at 
firſt, in proceſs of time at laſt was fixed between the 
whites and the blacks. 

Theſe blacks are not very numerous in Mexico. 
As the natives are more intelligent, more robuſt, and 
more induſtrious, than thoſe of the other colonies, 
they have hardly introduced any Africans except ſuch 
as were required either to indulge the caprice, or per- 
form the domeſtic ſervice, of rich people. Theſe 
flaves, who are much beloved by their maſters, on 
whom they abſolutely depend, who purchaſed them at 
an extravagant price, and who make them the mini- 
ſters of their pleaſures, take advantage of the high 
favour they enjoy, to oppreſs the Mexicans. They 
aſſume over theſe men, who are called free, an aſcen- 
dant which keeps up an implacable hatred between 
the two nations. The law has ſtudied to encourage 
this averſion, by taking effeQual meaſures to prevent 
all connection between them. Negroes are prohibited 
from having any amorous correſpondence with the 
Indians; the men, on pain of being mutilated, the 
women of being ſeverely puniſhed. On all theſe ac- 
counts, the Africans, who in other ſettlements are 
enemies to Europeans, are in the Spaniſh Indies their 
warm friends, 

Authority has no need of this ſupport, at leaft in 
Mexico, where population is no longer what it was 
formerly. The firſt hiſtorians, and thoſe who copied 
them, have recorded, that the Spaniards found there 
10,000,000 of ſouls. This is ſuppoſed to have been 
the exaggerated account of conquerors, to exalt the 
magnificence of their triumph: and it was adopted, 
without examination, with ſo much the more readi- 
neſs, as it rendered them the more odious. We need 
only trace with attention the progreſs of thoſe ruffians 
who at firſt deſolated theſe fine countries, in order to 
be convinced that they had not ſucceeded in multi» 
plying men at Mexico and the adjacent parts, but by 
depopulating the centre of the empire; and that the 
provinces which are remote from the capital, differed 
in nothing from the other deſerts of South and 
North-America. It is making a great conceſſion, to 
allow that the population of Mexico has only been 
exaggerated one-half: for it does ndt now much ex- 
ceed 2,000,000. 


It is generally believed, that the firſt conquerors Mexicans 
maſſacred the Indians out of wantonneſs, and that cruelly 


even the prieſts incited them to theſe acts of e 
1 i” a 
ards. 


Undoubtedly theſe inhuman ſoldiers frequently ſhed 
blood without even an apparent motive; and certainly 
their fanatic miſſionaries did not oppoſe theſe barba- 
rities as they ought to have done, This was not, 
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Mexico. however, the real cauſe, the principal ſource of the 
de population of Mexico; it was the work of a flow 
tyranny, and of that avarice which exaQted from its 
wretched inhabitants more rigorous toll than was com- 
patible with their conſtitution and the climate, 

This oppreſſion was coeval with the conqueſt. of 
the country. All the lands were divided between the 
crown, the companions of Cortes, and the grandees 
or miniſters who were moſt in favour at the court of 
Spain. The Mexicans, appointed to the royal do- 
mains, were deſtined to public labours, which origi— 
nally were conſiderable. The lot of thoſe who were 
employed on the eſtates of individuals was {till more 
wretched. All groaned under a dreadful yoke; they 

65 were ill-fed; they. had no wages given them; and 
— ſervices were required of them, under which the 
3 ve hag mot robuſt men would have ſunk. Their misfor- 
their part, tunes excited the compaſſion of Bartholomew de lag 

Caſas. 

This man, ſo famous in the annals of the new 
world, had accompanied his father in the firſt voyage 
made by Columbus. The mildneſs and fimplicity of 
the Indians affected him ſo ſtrongly, that he made 
himſelf an eccleſiaſtic, in order to devote his labours 
to their converſion. But this ſoon became the leaſt 
of his attentions. As he was more a van than a 
prieſt, he felt more for the cruelties exerciſed againſt 
them than for their ſuperſtitions. He was conti- 
nually hurrying from one. hemiſphere to the other, in 
order to comfort the people for whom he had con- 
ceived an attachment, or to ſoften their tyrants. This 
conduct, which made him be idolized by the one, and 
dreaded by the other, had not the ſucceſs he expected. 
The hope of ſtriking awe, by a character revered 
among the Spaniards, determined him to accept the 
biſhopric of Chiapa in Mexico. When he was con- 
vinced that this dignity was an iunſufficient barrier 
againſt that avarice and cruelty which he endeavoured 
to check, he abdicated it. It was then that this 
courageous, firm, diſintereſted man, accuſed his coun- 


try before the tribunal of the whole univerſe. In his 


account of the tyranny of the Spaniards in America, 

he accuſes them of having deſtroyed 15,000,000 of 

Indians. They ventured to find fault with the acri- 

mony of his ſtyle; but no one convicted him of 
exaggeration, His writings, which indicate the ami- 

able turn of his diſpoſition, and the ſublimity of his 
ſentiments, have ſtamped a diſgrace upon his barba- 

rous countrymen, which time hath not, and never will, 

66 eflace. 
In conſe- The court of Madrid, awakened by the repreſenta- 


quence of tions of the virtuous Las Caſas, and by the indigna- 
which their 


condition is 6 p . 
rendered the tyranny it permitted was repugnant to religion, 


ſomewhat, to humanity, and to policy, and reſolved to break the 

ealicr, chains of the Mexicans. Their liberty was now only 
conſtrained by the ſole condition, that they ſhould 
not quit the territory where they were ſettled. This 
precaution owed its origin to. the fear that was enter- 
tained of their going to join the wandering ſavages to 
the north and ſouth of the empire. 

With their liberty, their lands ought alſo to have 
been reſtored to them; but this was not done, This 
injuſtice compelled them to work ſolely for their op- 
preſſors. It was only decreed, that the Spaniards, in 
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tion of the whole world, became ſenſible at laſt, that 


whoſe ſervice they laboured, ſhould ſtipulate to 
them well, and pay them to the amount of 5] 
a-year. 

From theſe profits the tribute impoſed by govern. 
ment was ſubtracted, together with 48. 4 df. for an 
inſtitution which it is aſtoniſhing the conquerory 
ſhould have thought of eſtabliſhing. This wag a 
fund ſet apart in each community, and appropriated 
to the relief of ſuch Indians as were decayed or in. 
diſpoſed, and to their ſupport under private or public 
calamities. 

The diſtribution of this fund was committed to 
their caciques. Theſe were not the deſcendents of 
thoſe whom they found in the country at the time of 
the conqueſt. The Spaniards choſe them from amon 
thoſe Indians who appeared the molt attached to their 
intereſts; and were under no apprehenſions at makin 
theſe dignities hereditary. Their authority was li. 
mited to the ſupporting the police in their diftrig, 
which in general extended eight or ten leagues; to 
the collecting the tribute of thoſe Indians who la- 
boured on their own account, that of the others bein 
ſtopt by the maſters whom they ſerved ; and to the 
preventing their flight by keeping them always under 
their inſpection, and the not ſuffering them to contract 
any engagement without their conſent. As a reward 
of their ſervices, theſe magiſtrates obtained from go. 
vernment a property. They were permitted to take 
out of the common ſtock 2d 4. annually for every In- 
dian under their juriſdiction. At laſt they were em- 
powered to get their fields cultivated by ſuch young 
men as were not yet ſubje& to the poll-tax; and to 
employ girls, till the time of their marriage, in 
ſuch occupations as were adapted to their ſex, with- 
out allowing them any ſalary except their mainte- 
nance. 

Theſe inſtitutions, which totally changed the con- 
dition of the Indians of Mexico, irritated the Spa- 
niards to a degree not to be conceived. Their pride 
would not ſuffcr them to conſider the Americans 2s 
free men; nor would their avarice permit them to pay 
for labour which hitherto had coſt them nothing, 
They employed themſelves ſucceſſively, or in combi- 
nation, craft, remonſtrances, and violence, to effect 
the ſubverſion of an arrangement which ſo ſtrongly 
contradicted their warmeſt paſſions; but their efforts 
were ineffectual. Las Caſas had raiſcd up for his 
beloved Indians protectors who ſeconded his debgn 
with zeal and warmth. The Mexicans themſelves, 
finding a ſupport, impeached their opprefſorg before 
the tribunals; and even the tribunals that were 
either weak, or in the intereſt of the court. They 
carried their reſolution ſo far, as even unaniniouſly to 
refuſe to work for thoſe who had treated any of their 
countrymen with injuſtice. This mutual agreement, 
more than any other eircumltance, gave ſolidity to 
the regulations which had been decreed. The other, 
preſcribed by the laws, was gradually, eſtabliaed. 
There was no longer any regular ſyitem of opprel- 
ſion; but merely ſeveral of thoſe particular vexations 
which a vanquiſhed people, who have loſt their g0- 
vcrument, can hardly avoid from thoſe who have lub- 
dued it. 1 

Theſe clandeſtine acts of injuſtice did not prevent 


the Mexicans from recovering, from time to time, 
| certain 
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hed portions of that immenſe territory 
of which their fathers had been deſpoiled. They 
\rchaſed them of the royal domain, or of the great 
roprietors. It was not their labour which enabled 
2 to make theſe acquiſitions: for this they were 
indebted to the happineſs of having diſcovered, ſome 
of them mines, otbers treaſures, which had been con- 
cealed at the time of the conqueſt. The greateſt 


number derived their reſources from the prieſts and 


monks, to whom they owed their exiſtence. 


thoſe who experienced a fortune leſs propi— 
„ for themſelves by the ſole profits of 
their pay more conveniencies than they had enjoyed 
before they underwent a foreign yoke. We ſhould 
be very much deceived if we ſhould judge of the an- 
cient proſperity of the inhabitants o Mexico by 
what has been ſaid of its emperor, its court, its ca- 
tal, and the governors of its provinces. Deſpotiſm 
had there produced thoſe fatal effects which it pro- 
duces every-where. The whole ſtate was ſacrificed 
to the caprices, pleaſures, and magnificence, of a ſmall 
number of perſons. 
The government drew conſiderable advantages from 
the mines which it cauſed to be worked, and till 
reater from thoſe which were in the hands of indi- 
viduals, The ſalt-works greatly added to its revenue. 
Thoſe who followed agriculture, at the time of harveſt 
paid in a kind of a third of all the produce of the 
lands, whether they belonged to them as their own 
property, or whether they were only the farmers of 
them. Men who lived by the chace, fiſhermen, pot- 


ters, and all mechanics, paid the ſame proportion of 


their induſtry every month, Even the poor were 
taxed at certain fixed contributions, which their Ja- 
bour or their alms might put them in a condition 
to pay. 

The generality of the ancient Mexicans went naked. 
The emperor himſelf and the nobles were only covered 
with a kind of mantle, compoſed of a piece of ſquare 
cotton tied on the right ſhoulder. They wore ſandals 
on their feet. The women of the lower ſort for their 
whole apparel had only a kind of ſhift with half- 
ſleeves, which fell on their knees, and was open at the 
boſom. Common people were prohibited from raifing 
their houſes above the ground-floor, and from having 
either doors or windows, Moſt of theſe houſes were 
built of earth, and covered with boards, and had no 
greater ſhare of conveniency than of elegance. "The 
inſide was covered with mats, and lighted with torches 
of fir-wood, though they had wax and oil in abun- 
dance. Their beds were made of plain ſtraw and co- 
verlets of cotton. For their ſeats they had only little 
lacks of palm-leaves; but it was their cuſtom to fit 
on the ground, and even to eat in that poſture. Their 
nouriſhment, which conſiſted rarely of animal-food, 
had little diverſity, and little delicacy, Their moſt 
ordinary aliment was maize made into a paſte, or 
prepared with various ſeaſonings. With theſe they 
Joined the common herbs found in the field, which 
were not too hard, or had not a bad ſmell, Cocoa 
diluted in warm water, or ſeaſoned with honey or 
P:mento, was their belt liquor. They had, beſides 
thele, other liquors, but not of an intoxicating qua- 
ity; for all ſtrong drinks were ſo rigidly prohibited, 
bat no one could uſe them without a particular per- 


- 
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miſſion from government, which was granted only to Mexico. 
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the fick and aged. It was on certain ſolemnities 
alone, and in public labours, that each perſon had a 
quantity allowed in proportion to his age. Drun- 
kenneſs was confidered as the moſt ſcandalous of 
vices. Perſons who were found in this ſituation were 
ſhaved in public, and their houſes were pulled down. 
If they exerciſed any public office, they were de- 
prived of it, and declared incapable of ever holding it 
again. | 

> The Mexicans are now leſs unhappy. Our fruits, 
onr corn, and our cattle, have rendered their food 
more wholeſome, agreeable, and abundant. Their 


houſes are better built, better diſpoſed, and better 


furniſhed. Shoes, drawers, ſhirts, a garment of wool 
or cotton, a ruff, and a hat, conſtitute their dreſs. 
The dignity which it has been agreed to annex to 
theſe enjoyments has made them better economiſts, 
and more laborious. This caſe, however, is far from 
being univerſal z it is even very uncommon in the vi- 


cinity of the mines, towns, and great roads, where 


tyranny ſeldom ſleeps: but we often find it with ſa- 
tisfaction in remote parts, where the Spaniards are 
not numerous, and where they have in ſome meaſure 
become Mexicans. 

The employments of this people are very various. 
The moſt intelligent, and thoſe who are in eaſy cir- 
cumſtances, devote themſelves to the moſt neceſſary 
and moſt uſeful manufactures, which are diſperſed 
through the whole empire. The moſt beautiful ma- 
nufactures are eſtabliſhed among the people of Tlaſ- 
cala. Their old capital, and the new one, which is 


called Angelos, are the centre of this induſtry. Here eu 
tures an 


produce of 


n the coun- 
good hats, gold lace, embroidery, lace, glaſſes, and a try. 


they manufacture cloth that is pretty fine, callicoes 
that have an agreeable appearance, certain ſlight ſilks, 


great deal of hard-ware, 

The care of flocks affords a maintenance to ſome 
Mexicans, whom fortune or nature have not caNed to 
more diſtinguiſhed employments. America, at the 
time it was diſcovered, had neither hogs, ſheep, oxen, 
horſes, nor even any domeſtic animal. Columbus 
carried ſome of theſe uſeful animals to San Domingo, 
from whence they were generally diſperſed, and at 
Mexico more than in any other places. Theſe have 
multiplied prodigiouſly. They count their horned 
cattle by thouſands, whoſe ſkins are become an object 
of conſiderable exportation. The horſes are degene- 
rated, but the quality is compenſated by the number. 
Hog's-lard is here ſubſtituted for butter. Sheep's 
wool is dry, coarſe, and bad, as it is every-where be- 
tween the tropics. 

The vine and olive-tree have experienced the ſame 
degeneracy. The cultivation of them was at firſt pro- 
hibited, with a view of leaving a free market for the 
commodities of the mother-country. In 1706, per- 
miſſion was given to the Jeſuits, and a little afterwards 
to the marquis Del Valle, a deſcendent from Cortes, 
to cultivate them. The attempts have not proved 
ſucceſsful. The trials, indeed, that have been made, 
have not been abandoned; but no perſon has ſolicited 
the liberty of following an example which did not 
promiſe any great emoluments. Other cultures have 
been more ſucceſsful. Cotton, ſugar, ſilk, cocoa, to- 
bacco, and European corn, have all thriven in ſome 
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Mexico. degree. The Spaniards are encouraged to proſecute 
— the labours which theſe cultures require, from the 
happy circumſtance of their having diſcovered iron 


mines, which were entirely unknown to the Mexicans, 
as well as ſome mines of a kind of copper that is hard 
enough to ſerve for implements of huſbandry, All 
theſe articles, however, for want of men and indu- 
ſtry, are merely conſumed within the country, 
There is only the vanilla, indigo, and cochineal, 
which make part of the trade of Mexico with other 
nations. 

Neau-Mxxico, ſo called becauſe of its being diſco- 
vered later than Old-Mexico, a country of America, 
is bounded on the north by high mountains, beyond 
which is a country altogether unknown; by Louiſiana 
on the eaſt; by New-Spain on the ſouth; and on the 
weſt by the gulph of California, and the Rio Colorado 
extending, it is ſaid, above 100 miles from eaſt to 
welt, and about goo from ſouth to north; but the 
twentieth part of the country within theſe limits is nei- 
ther cultivated 'nor inhabited either by Spaniards or 


Indians. As it lies in the midſt of the temperate 


zone, the climate, in general, is very pleaſant; the 
ſummers, though very warm, are neither ſultry nor 
unwholeſome; and the winters, h pretty ſharp, 
are far from being inſupportable, and, for the moſt 


| part, clear and healthy. 


The greateſt encomiums are laviſhed on the fertility 
of the ſoil, the richneſs of the mines, and the variety 
of valuable commodities produced in this country, It 
is ſaid to be beautifully diverſified with fields, meadows, 
rifing grounds, and rivers; abounding with fruit and 
timber-trees, turquoiſes, emeralds, and other precious 
ſtones, mines of gold and filver, a great variety of wild 
and tame cattle, fiſh, and fowls. Upon the whole, 
we may ſafely affirm, that New-Mexico is among the 
pleaſanteſt, richeſt, and moſt plentiful countries in 
America, or any other part of the world. There are 
few great or navigable rivers in it: the moſt conſider- 
able are, the Rio Solado and Rio del Norte, which, 
with ſeveral ſmaller ſtreams, fall into the gulph of 
Mexico. On the coaſt of the gulph are a, wie 
ports, and creeks, which might be eaſily converted in- 
to excellent harbours if the Spaniards were poſſeſſed of 
any portion of that commercial ſpirit which animates 
the other maritime nations of Europe. ; 

The Spaniſh writers tell us, that New-Mexico is in- 
habited by a great variety of Indian nations or tribes, 
totally unconnected with each other: but the princi- 
pal are the Apaches, a brave, warlike, reſolute people; 
fond of liberty, and the inveterate enemies of tyranny 
and oppreſſion. About the cloſe of the laſt century, 
thinking themſelves aggrieved by the Spaniſh govern- 
ment, they made a general inſurrection, and did a 
great deal of miſchief ; but were at laſt obliged to 
ſubmit, and have ſince been curbed by ſtronger garri- 
ſons. Moſt of the natives are now Chriſtians. When 
the Spaniards firſt entered this country, they found 
the natives well clothed, their lands cultivated, their 
villages neat, and their houſes built with ſtone. Their 
flocks alſo were numerous, and they lived more com- 
fortably than moſt of the other ſavages of America. 
As to religion, they were idolaters, and worſhipped the 
ſun and moon; but whether they offered human ſacri— 
fices, we are not ſufficiently informed. 
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written the hiſtory of France before him, and was re- 


As to the number of the provinces of this count 
we can advance nothing certain; ſome writers makin — 
them only five, others 15, 18, 20, and 25; but ad. 
ding no deſcription, either of them or the towns con. 
tained in them, excepting the capital, Santa Fe, which 
we are told, ſtands near the 3 of the Rio del 
Norte, in 36 of north latitude, and about 130 
leagues from the gulph : that it is, a well-built band. 
ſome, rich town; and the ſeat of a biſhop, ſuffragan 
of Mexico, as well as of the governor of the province 
on is ſubordinate to the viceroy of Mexico, or New. 

pain. | 

MEZERAY (Francis Eudes de), an eminent French 
hiſtorian, the ſon of Iſaac Eudes a ſurgeon, was born 
at Rye, in Lower Normandy, in 1610; and took the 
ſurname of Mezeray, from a hamlet near Rye. Ha. 
ving performed his ſtudies at Caen, he diſcovered x 
ſtrong inclination to poetry; but going to Paris, he, 
by the advice of one of his friends, applied himſelf to 
the ſtudy of politics and hiſtory, and procured the 
place of commiſſary at war, which he held for two 
campaigns. He then ſhut himſelf up in the college 
of St Barbe, in the midſt of books and manuſcripts; 
and, in 1643, publiſhed the firſt volume of the Hiſtory 
of France, in folio; and ſome years after, the other two 
volumes. Mezeray in that work ſurpaſſed all who had 


warded by the king with a penſion of 4000 livres. In 
1668, he publiſhed an Abridgment of his Hiſtory of 
France, in three volumes 4to. which was well received 
by the public; but as he inſerted in that work the origin 
of molt of the taxes, with very free reflections, Mr Col- 
bert complained of it, when Mezeray promiſed to cor- 
rect what he had done in a ſecond edition; but thoſe 
corrections being only palliations, the miniſter cauſed 
half of his penſion to be ſuppreſſed. Mezeray com- 
plained of this in very ſevere terms; when he obtained 
no other anſwer than the ſuppreſſion of the other balf. 
Vexed at this treatment, he reſolved to write on ſub- 
jets that could not expoſe him to ſuch diſappoint- 
ments; and compoſed his treatiſe on the origin of the 
French, which did him much honour. He was elec- 
ted perpetual ſecretary to the French academy; and 
died in 1683. He is ſaid to have been a man extreme- 
ly negligent in his perſon ; and ſo careleſs in his dreſs, 
that he might have paſſed for a beggar, rather than 
for what he was. He was actually ſeized one morning 
by the archers des pauvres, or pariſh-officers ; which 
miſtake was ſo far from provoking him, that he was 
highly diverted with it, and told them, that“ he was 
not able to walk on foot, but that as ſoon as a new 
wheel was put to his chariot, he would attend them 
wherever they thought proper.” He uſed to ſtudy 
and write by candle-light, even at noon-day in fum- 
mer; and, as if there had been no ſun in the world, 
always waited upon his company to the door with a 
candle in his hand. With regard to religion, be affec- 
ted Pyrrhoniſm; which however was not, it ſeems, {0 
much' in his heart as in his mouth. This appeared 
from his laſt ſickneſs: for having ſent for thoſe friends 
who had been the moſt uſual witneſſes of his licentious 
talk about religion, he made a fort of recantation, 
which he concluded with deſiring them * to forget 
what he might formerly have ſaid upon the ſubject of 
religion, and to remember, that Mezeray dying = 


his hiſtory, he alſo wrote, 1.. A continuation of the 


atinto jjftory of the Turks. 2. A French tranſlation of 


ariſbury's Latin treatiſe on the vanities of the 
— ” « There are attributed to him ſeveral ſatires 
3 the government; and in particular, thoſe that 
— the name of Sandricourt. 2 
MEZ IERS, a ſtrong town of France, in Cham- 
agne, with a citadel. It was beſieged with a power- 
fil army by Charles V. who was obliged to raiſe the 
ſiege in 1521+, It is ſeated on the river Meaſe, partly 
upon a hill, "mw partly in a valley, in E. Long. 3. 48. 
at. 40. 
NR ISIAG (Claude Gaſpar Backet Sieur de), 
one of the moſt ingenious men of the 17th century, 
was born at Breſſe, of an ancient and noble family, 
He was a good poet in French, Italian, and Latin; 
an excellent grammarian, a great Greek ſcholar, and an 
admirable critic. He was well verſed in the controver- 
ies, both in philoſophy and religion; and was deeply 
filled in algebra and geometry, of which laſt he gave 
proof by publiſhing the fix books of Diophantes, en- 
riched with a very able Commentary and Notes. In 
his youth he ſpent a conſiderable time at Paris and at 
Rome: at which laſt place he wrote a ſmall collection 
of Italian poems, in competition with Vaugelas, who 
was there at the ſame time; among which there are 
imitations of the moſt beautiful ſimilies contained in 
the eight firſt books of the ZEneid. He alſo tranſla- 
ted Ovid's Epiſtles; a great part of which he illuſtra- 
ted with very curious Commentaries of his own, W 
he was at Paris, they talked of making him preceptor 
of Lewis XIII.: upon which he left the court in great 
haſte, and afterwards declared that he had never felt ſo 
much pain upon any occaſion of his life; for he ſeemed 


to have already upon his ſhoulders the important weight 


of the whole kingdom. He undertook the tranſlation 
of all Plutarch's works, with notes; which he had 
brought nearly to a concluſion, when he died at Bourg, 
in Breſſe, anno 1638, at 45 years of age. He left 
* him ſeveral finiſhed works, that were not print - 
ed. 


MEZ ZOTINTO, a particular manner of repreſent- 


ing figures on copper, ſo as to form prints in imitation | 


of painting in Indian ink. . 

The manner of making mezzotintos is very different 
from all other kinds of engraving and etching; ſince, 
inſtead of forming the figures with lines and ſcratches 
made with the point of a graver, or by means of aqua- 
tortis, they are wholly formed by ſcraping and bur- 
nihing. Mezzotintos are made in the following man- 
ner: Take a well-poliſhed copperplate, and beginnin 
at the corner, rake or furrow the ſurface all over wit 
a knife or inſtrument made for the purpoſe, firſt one 
way, and then the other, till the whole is of a regular 
roughneſs, without the leaſt ſmooth part to be ſcen; 
in which ſtate, if a paper was to be worked off from it 
at the copper-plate preſs, it would be all over black. 
When this is done, the plate is rubbed over with char- 
coal, black chalk, or black lead, and then the deſign 
is drawn with white chalk ; after which the out-lines 
are traved out, and the plate finiſhed by ſcraping off 
the roughneſs, ſo as to leave the figure on the plate. 
1 e outlines and deepeſt ſhades are not ſcraped at all; 
e next ſhades are ſcraped but little, che next more; 
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n a better believer than Mezeray in health.” Beſides 
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and ſo on, till the ſhades gradually falling off, leave Miaſma 


the paper white, in which places the plate is neatly wy 


burniſhed, 

By an artful diſpoſition of the ſhades and different 

E of a figure on different plates, mezzotintos have 
een printed in colours, ſo as nearly to reſemble very 
beautiful paintings. | 

MIASMA, among phyſicians, a particular kind of 
effluvia, by which certain fevers, particularly intermit- 
tents, are produced. See Mcpicine, n* 139. 

MICA, Grimm, in natural hiſtory, a genus of 
tales. See TaLc. 

MICAH, or The Bok of Mican, a canonical book 
of the Old Teſtament, written by the prophet Micah, 
who is the ſeventh of the twelve leſſer prophets, He is 
cited by Jeremiah, and propheſied in the days of Jo- 
tham, Ahaz, and Hezekiah, He cenſures the reign- 
ing vices of Jeruſalem and Samaria, and denounces the 
judgments of God againſt both kingdoms. He like- 
wiſe foretells the confuſion of the enemies of the Jews, 
the coming of the Meſſiah, and the glorious ſucceſs of 
his church. | 

MICHAEL (Angelo Buonaruoti). See AxctLo. 

Micaatr (Angelo da Caravaggia). See AnGELo, 
and CaRAVAGGIO. 

Mount MicaatL, one of the moſt celebrated ſtate- 
priſons of France, lies about 20 miles from Granville. 
It is a rock ſituated in the middle of the bay of Av] 
ranches; and is only acceſſible at low water. Nature 
has completely fortified one fide, by its craggy and 
almolt perpendicular deſcent, which renders it imprac- 
ticable to mount it by any addreſs or courage, how- 
ever conſummate. 'The other parts are ſurrounded b 
walls fenced with ſemilunar towers aſter the Gothic 
manner; but ſufficiently ſtrong, together with the ad- 
vantages of its fituation, to render it impregnable to 
any attack. At the foot of the mountain begins a 
ſtreet or town, which winds round its baſe to a confi- 
derable height. Above are chambers where ſtate-pri- 
ſoners are kept, and where there are other buildings 
intended for reſidence. On the ſummit is erected the 
abbey itſelf, occupying a prodigious ſpace of ground, 
and of a ſtrength and ſolidity equal to its enormous 
ſize; ſince it has for many centuries withſtood all the 
injuries of the weather, to which it is ſo much expo- 
ſed. In an apartment, called the Sale de Chavalerie, 
the knights of St Michael uſed to meet in ſolemn con- 
vocation on important occaſions. They were the de- 
fenders and guardians of this mountain and abbey, as 
thoſe of the temple, and of St John of Jeruſalem, were 
of the holy ſepulchre. The hall in which they met is 
very ſpacious, but rude and barbarous. At one end 
13 a painting of the archangel, the patron of their or- 
der; and in this hall Lewis XI. firſt inſtituted and in- 
velted with the inſignia of knighthood the chevaliers of 
the croſs of St Michael. There is a miſerable dark 
apartment, or rather dungeon, in which many eminent 
perſons were, formerly confined. In the middle of it 
is a cage, compoſed of prodigious bars of wood; and 
the wicket which gives entrance into it sis 10 or 12 
inches in thickneſs. The inſide of it compriſes about 
12 or 14 feet ſquare, and it is nearly 20 in height. To- 
wards the latter end of the laſt century, a certain newſ- 
writer in Holland, who had preſumed to print ſome 
very ſevere and farcaltic refleQions on Madame de. 
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Michael. Maintenon, was confined in this place. Some months 


after his publication, he was induced, by a perſon ſent 
expreſsly for that purpoſe, to make a tour into French 
Flanders. The moment he had quitted the Dutch ter- 
ritories, he was put under arreſt; and immediately, by 
his majeſty's expreſs command, conducted to Mount 
Michael, where he was ſhut up in this cage. Here he 
lived upwards of 23 years; and here he at length ex- 
pired. During the long nights of winter, no candle 
or fire was allowed him. He was not permitted to 
have any book. He ſaw no human face, except the 
goaler ; who came once every day to preſent him, 
through a hole in the wicket, with his little portion of 
bread and wine. No inſtrument was given him with 
which he could deſtroy himſelf: but he found means 
at length to draw out a nail from the wood, with 
which he engraved, or cut on the bars of his cage, 
certain fleurs de lis and armorial bearings, which form- 
ed his only employment and recreation. 'They are 
very curiouſly performed, conſidering the rudeneſs of 
his tool. | 

The ſubterraneous chambers in this mountain are 
ſaid to be ſo numerous, that the jailors themſelves do 
not know them. There are certain dungeons called 
oublicttes, into which they were accuſtomed anciently 
to let down malefactors guilty of very heinous crimes : 
they provided them with a loaf of bread and a bottle 
of wine, and then they were totally forgotten, and left 
to periſh by hunger in the dark vaults of the rock, 
This puniſhment, however, has not been inflicted by 
any king in the laſt or preſent century. 

Here alſo is a remarkable chamber, in one corner 
of which is a kind of window; between this and the 
wall of the building is a very deep ſpace, of near 100 
fect perpendicular, at the bottom of which is another 
It is called the Hale of 
Meontgomeri;z and the hiſtory of it is as follows: In 
the year 1559, Henry II. king of France was unfor- 
tunately killed at a tournament by the count de Mont- 


See France, gomeri f. He was a Huguenot; and having eſcaped 


no go, 


the maſſacre of Paris, made head againſt the royal 
forces in Normandy, ſupported by queen Elizabeth 
with arms and money. Being driven from his fortreſſes 
in theſe parts, he retired to a rock called the Tombe- 
lainz. This is another ſimilar to Mount Michael; only 
three quarters of a league from it, and of nearly equal 
dimenſions. At that time there was a caſtle upon it, 
which hath fince been demoliſhed, and of which ſcarce 
any veſtiges now remain. From this fortreſs, acceſ- 
ſible only at low-water, he continually made excurſions, 
and annoyed the enemy, who never dared to attack 
him. 
under contribution, and rendered himſelf univerſally 
dreaded. Deſirous, however, to ſurpriſe Mount Mi— 
chacl, he found means to engage one of the monks re- 
fident in the abbey; who promiſed to give him the ſig- 
nal for his enterpriſe by diſplaying a handkerchief. 
The monk having made the ſignal, betrayed him, and 
armed all his aſſociates, who waited Montgomert's ar- 
rival. The chieftain came, attended by 50 choſen ſol- 
diers, all deſperate, and capable of any attempt. They 
croſſed the ſand; and having placed their ſcaling-lad- 
ders, mounted. one by one. As they came to the top, 
they were diſpatched, each in turn, without noiſe. 
Montgomeri, who followed laſt, diſcovered the per- 
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fidy, and eſcaped with only two of his men, with whom . 
he regained the Tombelaine. They preſerve with great — 
care the ladders and grappling irons uſed on this oc. 
caſion. The count was at laſt befieged and taken pri. 
ſoner, by the mareſhal de Matignon, in 1574, at Dom. 
front in Normandy; and Catharine de Medicis, who 
hated him for having been, though innocently, the 
cauſe of her huſband's death, cauſed bim to be imme. 
diately executed. 

The church of Mount Michael is a great curioſity 
It ſtands on nine pillars of moſt enormous dimenſions. 
built on the ſolid rock. Each of them appear to be 
about 25 feet in circumference: beſides theſe, there are 
two others much inferior in fize, on which the centre 
of the church reſts, and over which is the tower, The 
following is the legendary account of the origin of this 
church: In the reign of Childebert II. there was a 
biſhop of Avranches named St Aubert, To this holy 
man the archangel Michael was pleaſed to appear one 
night, and ordered him to go to this rock to build a 
church. St Aubert treated this as a dream; upon 
which the angel appeared a ſecond time; and being ill 
diſobeyed, he returned a third time; when, by way of 
imprinting his command upon the ſaint's memory, he 
made a hole in his ſkull, by touching it with his thumb, 
The ſkull is ſtill preſerved in the treaſury of the church. 
It is incloſed in a little ſhrine of gold, and a cryſtal, 
which opens over the orifice, admits the gratification 
of curiofity by the minuteſt examination of it, The 
hole is of a fize and ſhape proportionable to the thumb 
ſaid to have produced it; but it is impoſſible to deter- 
mine whether it has been really made by a knife, or 
any other way. It is not to be ſuppoſed that the ſaint 
would forget ſuch a ſenſible mark of the angel's dil. 
pleaſure ; he therefore immediately repaired to the 
rock, and conſtructed a ſmall church, as he had been 
commanded. Here, however, true hiftory ſupplies the 
place of fable; and informs us, that it was in 966 
when Richard the ſecond duke of Normandy began to 
build the abbey. It was completed about the year 
1070, under William the Conqueror, though many 
other additions were made by ſucceeding abbots, 

In the treaſury of the church are innumerable other 
relics; among which ſome few have a real and intrin- 
ſic value. There is a fine head of Charles VI. of France, 
cut in a cryſtal, and the repreſentation of a cockle-ſhell 
in gold, weighing many pounds, given by Richard II. 
duke of Normandy when he founded the abbey. There 
is an arm ſaid to belong to St Richard king of Eng- 
land; but who this ſaint was, maſt be very difficult to 
determine. 5 

MICHAELMAS, or Feaſt of St Mica and all 
Angels, a feſtival of the Chriſtian church, obſerved on 
the 29th of September. | 

The Scripture account of Michael is, That he wa 
an archangel, who preſided over the Jewiſh nation, 8 
other angels did over the Gentile world, as is evident 
of the kingdoms of Perſia and Greece; that he had an 
army of angels under his command ; that he fought 
with the Dragon, or Satan and his angels; and that, 


contending with the devil, he diſputed about the body 


of Moſes. 
As to the combat between Michael and the Dra- 
gon, ſome authors underſtand it literally, and think it 


means the expulſion of certain rebellious angels, -_ 
the! 
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col their head or leader, from the preſence of God. Others 


take it in a figurative ſenſe; and reſer it, either to the 


ometer conteſt that happened at Rame between St Peter and 


Simon Magus, in which the apoſtle prevailed over the 
magician z or to thoſe violent perſecutions, under which 
the church laboured for 300 years, and which happily 
ceaſed when the powers of the world became Chri- 
n. 

57. conteſt about the body of Moſes is likewiſe 
taken both literally and figuratively, Thoſe who un- 
derftand it literally, are of opinion, that Michael, b 
the order of God, hid the body of Moſes after his 
death, and that the devil endeavoured to diſcover it, 
as a fit means to entice the people to idolatry by a ſu - 
perſtitious worſhip of his relics. But this diſpute is 
figuratively underſtood to be a controverſy about re- 
| building the temple, and reſtoring the ſervice of God 
zmong the Jews at Jeruſalem, the Jewiſh church being 
ftly enough ſtyled the body of Moſes. It is thought by 
ſome, that this Rtory of the conteſt between Michael 
and the devil was taken by St Jude out of an apocry- 
phal book, called the Afumption of Moſes. 

MICROCOSM, a Greek term ſignifying the /ztle 
world; uſed by ſome for man, as being ſuppoſed an 
epitome of the univerſe or great world. 

___ MICROGRAPRHYY, the deſcription of objects too 
minute to be viewed without the aſſiſtance of a micro- 
ſcope. See Mickxoscoric Objects. 

MICROMETER, an inſtrument, by the help of 
which the apparent magaitudes of objects viewed x the 
teleſcopes or microſcopes are meaſured with great ex- 
act neſs. 

The firſt mierometers were only mechanical contri- 
vances for meaſuring the image of an object in the fo- 
cus of the object - glaſs. Before theſe contrivances were 
thought of, aſtronomers were accuſtomed to meaſure 
the field of view in each of their teleſcopes, by obſer- 
ving how much of the moon they could ſee through it, 
the ſemidiameter being reckoned at 15 ar 16 minutes; 
and other dillances were eſtimated by the eye, compa- 
ring them with the field of view. Mr Gaſcoigne, an 
Engliſh gentleman, however, fell upon a much more 
exact method, and had a treatiſe on Optics prepared 
for the preſs; but he was killed during the civil wars, 
in the ſervice of Charles I. and his manuſcript was ne- 
ver found. His inſtrument, however, fell into the hands 
of Mr R. Townly, who ſays, that by the help of it he 
covid mark above 40,000 diviſions in a foot. | 

Mr Gaſcoigne's inftrument being ſhewa to Dr 
Hooke, he gave a drawing and deſcription of it, and 
propoſed ſeveral improvements in it, which may be 
leen in Phils Tranſ. abr. Vol. I. p. 217. Mr Gaſcoigne 
divided the image of an object, in the focus of the oh- 
ject-glaſs, by the approach of two pieces of metal, 
prong to a very fine edge, in the place of which Dr 

looke would ſubſtitute two tine hairs ſtretehed paral- 
to one another. Two other methods of Dr Hooke's, 
Ciftereat from this, are are deſcribed in his Poſthumous 
ae 497» 498. An account of ſeveral curious 

| Trations that Me Gafcoigne made by the help of 
aaa pe. particulerly in the menſuration of the 
C 9 the moon and other planets, may be ſeen 
: 5 il. T'ranſ. Vol. XLVIII. p. 190. 
uygens, as appears: by his Syſtem. of Saturn, 


publiſued in 16 N . x 
Vol. VII. 59, uled to meaſure * dia- 
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meters of the planets, or any ſmall angles, by firſt mea - Micrometer 


ſuring the quantity of the field of view in his teleſcope; 
which, he ſays, is beſt done by obſerving the time 
which a ſtar takes up in paſſing over it, and then prepa- 


ring two or three long and ſlender braſs plates, of va- 


rious breadths, the fides of which were very ſtraight, 
and converging to a ſmall angle. In making oo 
theſe pieces of braſs, he made them ſlide in two flits, 
that were made in the ſides of the tube, oppoſite to the 
place of the image, and obſerved in what place it juſt 
covered the diameter of any planet, or any ſmall di- 
ſtance that he wanted to meaſure. It was obſerved, 


however, by Sir Iſaac Newton, that the diameters of 


planets, meaſured in this manner, will be larger than 
they ſhould be, as all lucid objects appear to be, when 
they are viewed upon dark ones. 

In the Ephemerides of the Marquis of Malvaſis, 
publiſhed in 1662, it appears that he had a method of 
meaſuring ſmall diftances between fixed ſtars, and the 


diameters of the planets, and alſo of taking accurate 


draughts of the ſpots of the moon ; and this was by a 
net of filver wire, fixed in the common focus of the ob- 
ject and eye-glaſs. He alſo contrived to make one of 
two ſlars to paſs along the threads of this net, by turn- 
ing it, or the teleſcope, as much as was neceflary for 
that purpoſe; aud he counted, by a pendulum- clock, 
beating ſeconds, the time that clapfed in its paſſage 
from one wire to another, which gave him the number 
of the minutes and ſeconds of a degree contained be- 


*” tween the intervals of the wires of his net, with reſpect 


to the focal length of his teleſcope. 
In 1666, Meſſrs Auzout and Picard publiſhed a de- 


ſcription of a micrometer, which was nearly the ſame 


with that of the Marquis of Malvaſia, excepting the 
method of dividing it, which they performed with more 
exactneſs by a ſcrew. In ſome caſes they uſed threads 
of filk, as being finer than filver wires. Dechales alſo 
recommends a micrometer conſiſting of fige wires, ot 
filken threads, the diſtances of which were exactly 
known, diſpoſed in the form of a net, as peculiarly 
convenient for taking a map of the moon. 

M. de la Hire ſays, that there is no method more 
fimple or commodious for obſerving the digits of an 
eclipſe than a net in the focus of the teleſcope. Theſe, 
he ſays, were generally made of filken threads ; and 
that for this particular purpoſe fix concentric circles 
had alſo been made uſe of, drawn upon oiled paper 


but he adviſes to draw the circles on very thin pieces 


of glaſs with the point of a diamond, He alſo gives 
ſeveral particular directions to aſſiſt perſons in the uſe 
of them, In another memoir he ſhews a method of 
making uſe of the ſame net for all eclipſes, by uſing 
a teleſcope with two object- glaſſes, and placing them 
at different diltances from one another. 

M. Caſſini invented a very ingenious method of aſcer- 
taining the right aſcenſions and declinations of ſtars, 
by fixing four croſs bairs in the focus of the teleſcope, 
and turniug it about its axis, fo as to make them move 
in a line parallel to one of them. The diſſiculty there 
was in accompliſhing” this was entirely removed by a 
mechanical contrivance of Dr Bradley. 

M. Lewenhoek's method of eftimating the ſize of 
ſmall objects was by comparing them with grains of 
ſand, of which 100 placed in a line took up an inch; 
Theſe grains he laid on the fame plate with his ob- 
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Mierometer jects, and viewed them at the ſame time. Dr Jurin's 


method was fimilar to this of M. Lewenhoek ; ſor he 


found the diameter of a piece of fine filver-wire, by 


wrapping it as cloſe as he could about a pin, and ob-/ 


ferving how many rings made an inch. - For he uſed 
this wire in the ſame manner as Lewenhoek uſed bis 
ſand. 


Mr Martin, in his Optics, recommends ſuch a mi- 


orometer to a microſcope as had been applied to tele- 


ſcopes; for he adviſes to draw a number of parallel 
lines on a piece of glaſs, with the fine point of a dia- 
mond, at the diſtance of g of an inch from one ano- 
ther, and to place it in the focus of the eye-glaſs. By 
this method Dr Smith contrived to take the exact 
draught of objects viewed by a double microſcope. For 
he adviſes to get a lattice, made with ſmall flver wires 
or ſmall ſquares, drawn upon a plain glaſs by the 
firokes of a diamond, and to put it inta.the place of 
the image formed by the obje&t-glaſs. Then by tranſ- 
ferring the parts of the object, ſeen in the ſquares of 
the olaſs or lattice, upon ſimilar correſponding ſquares, 
drawn on paper, the picture may be exactly taken. Mr 
Martin alſo introduced into compound miſcroſcopes 
another micrometer, copliſting of a ſcrew. 

Dr Hooke uſed to look upon the magnified object 
with one eye, while, at the ſame time, he viewed other 
objects placed at the ſame diſtance with the other eye. 
In this manner he was able, by the help of a ruler, di- 
vided into inches and ſmall parts, and Jaid on the pe- 
deſtal of the microſcope, to caſt, as it were, the mag- 
nified appearance of the object upon the ruler, and 
thereby exactly to meaſure the diameter which it ap- 
peared to have through the glaſs; which being compa- 
red with the diameter as it appeared to the naked eye, 
eaſily ſhewed the degree in which it was magnified. 
This, ſays Mr Baker, is a ready and good method for 
many objects; and he declares, from his own experi- 
ence, that a little practice will render it exceedingly 
eaſy and pleaſant. | 

We are obliged to Dr Hooke for an excellent me- 
thod of viewing the ſun without injuring our eyes. 
For this purpoſe he contrived that the rays ſhould be 
reflected from one plane to another, till it was ſo much 


weakened that the eye might receive it with great 


ſafety and pleaſure. This method is much preferable 
to that of looking at the ſun through a ſmoky or co- 
lovred glaſs, which gives it a red and diſagreeable hue. 
His diſcourſe on this ſubje& was read before the Royal 
Society June 28 1675. 

Theſe micrometers, however, have ſeveral confider- 
able defects. In particular, it is not eaſy to meaſure 
with them objects that are in motion, or thoſe which 


are too large to come within the field of view; ſo that 


the diameters of the ſun and moon cannot well be mea- 


ſured with them to any great degree of exactneſs. An- 


other method was found of meaſuring the apparent 
magnitude of the objeQ, free from the inconveniencies 
above mentioned, by means of a teleſcope furniſhed 
with two abject- glaſſes. This tngenious method was 


bit upon about the ſame time both by Mr Serviogton 


Sauvery and the celebrated M. Bouguer. 

In this inſtrument, both objeR-glaſſes are of equal 
focal diſtance, and placed one of tñem by the fide of the 
other; ſo that the ſame eye-glaſs may ſerve for them 
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both. By this means two diſtin imag 
are formed in the focus of the eye-glals 
diſtance of theſe images depends upon the diſtance at 
which the two objeQ-glafles are placed from one ans: 
ther, it may be meaſured with great accuracy. - Nor 
is it neceſſary that the whole diſe of the ſun or moon 
come within the field of view; inte, if the images of 
a {mall part of the diſc be formed by each objeQ-glaſs 
the whole diameter may eaſily be computed, by their 
poſition with reſpe& to one another. For if the ob. 
je& be large, the images will approach towards, or 
perhaps even ly over one another. And the. obje&-. 
—— being moveable, the two images may always be 
rought exactly to touch one another, and the diame- 
ter may be computed from the known diſtance of the 

centres of the two glaſſes. ph 
Another advantage attending this inftrument is, that 
by having a common micrometer in the focus of the 
eye-glaſs, when the two images of the ſun or moon are 
made in part to cover one another, that part which is 
common to both the images may be meaſured with 
reat exactneſs, as being viewed upon a ground that 


is only one half leſs luminous than itſelf ; whereas, in 


general, the heavenly bodies are viewed upon a dark 
ground, and on that account are imagined to be lar- 
er than they really are. By a ſmall addition to this 
inſtrument, provided it be of a moderate length, M. 
Bouguer thought it very poſſible to meaſure angles of 
three or four degrees; which is of particular conſe- 
quence in taking the diſtance of ftars from the moon. 
Mr Sauvery's paper containing a very particular 
deſcription of his conſtruction of this inſtrument was 
read at the Royal Society October 27. 1743, and 
M. Bouguer's account of his inſtrument which he 
called an heliometer is contained in the Memoirs of the 
Royal Academy of Sciences fur the year 1748, p. 15. 
A very great improvement was made in this kind 
of micrometer by Mr Dollond; for, inſtead of two 
complete objeA-plaſſes, he uſed only one, cut into 
two equal parts, one of them ſliding by the other. 
Each half of this object-glaſs will give a ſeparate and 
diftin& image; and as the diſtance at which their 
centres are placed from one another may be exactly 
aſcertained, the ſame uſes may be made of them as of 
two entire objeQ-glaſſes, and the application of them is 
much more commodious. | 
But the ground or reaſon of this new micrometer, 
as applied to the refractory or reflecting teleſcope, 
may be illuftrated by figures, as follows? 
Let ABCD repreſent any very diſtant object, as Pit 
the ſun, &c. and AB its diameter; allo let EFG» re- — 
preſent the object-glaſs conſiſting of two ſegments 8 
divided through the centre N in the 
right line EG. The angle under which it appears 
at the end of the teleſcope will be ANB equal to the 
angle KNL, under which the image KL is contained. 
Now, ſuppoſe the moveable ſegment EFG were by 3 
mechanical contrivance drawn off to the poſition Hl, 
the diſtance of their centres would be NO; aud the 
two lines AN and BO paſſing through the centres 
N, O, of the ſegments, if produced, meet at the focus 
in L; and fince BL and BK do alſo pals through 
the centres N and O, and the object being at an 8. 
definitely great diſtance, the line OL will be pared 


es of an objet Mimon, 
and fince the 


aft 


rometer to NK, 


ſee ( 
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ard conſequently the angle NLO is equal to 
the angle KNL or ANB; that 18 to ſay, the angle 
under which the object appears from the end of the tele- 

„or to the naked eye), is equal to the angle under 
which the diſtance between the tewo centres of the ſeg- 
ments appear from the folar focus of the teleſcope. 

And this will be the caſe in every diftance of an 
object: for ſuppoſing the object AB were at ſome 
ncar diſtance from the teleſcope, and ſubtended the 
ſame angle ANB, the only conſequence would be, 
that its image would be formed at a greater diltance 
from the glaſs, ſuppoſe at MP: it would ill be con- 
tained under the ſame angle MNP, equal to NLO, as 
before, upon the ſuppoſition that the ſegment HI and 
BO produced meets AP in the point PH; that is to 
ſay, ſuppoſe that the ſegment HI is in ſuch pofition 
that the moveable image QR formed by it, exactly 
coincides with the fixed image MP, formed by the 
ſegment ES. we 

Concerning this vitreous micrometer we may far. 
ther obſerve, that its great excellency conſiſts in this, 
that it depeuds ſolely in meaſuring the diſtance of the 
centres of the two ſegments, not only. when applied 
alone at the end of a teleſcope, but even in conjunc- 
tion with the obje&t-glaſs of any common teleſcope; 
for, let EG and HI repreſent the two ſegments, 


' as before, of a glaſs whoſe focal diſtance is very 


long, ſuppoſe, for inſtance, 50 feet; then, at a ſmall 
diſtance from it, let AB repreſent the object-glaſs of a 
common long teleſcope, whoſe focal diſtance of pa- 
rallel rays is Cd, or.ats focus of very diſtant objects 
dc. Then this glaſs, combined with the foregoing 
ſegments, will have its focus ſhortened, and the com- 
mon focus of both will be in point 9. Then becauſe 
the triangles RO and PNM. are ſimilar to the tri- 
angles O ꝙ⁵ and þ Nm reſpectively; therefore the 
images RQ and PM will be fimilar, and alike poſited 
to the two {mall images 9 and y m; and therefore 
when theſe two images are in contact in the focus of 
the ſemi-lenſes, they will likewiſe be in contact in the 
ſhortened compound focus. And as the centres N 
and O of the two ſemi-lenſes GE and IH are ſepa- 
rated farther from, or brought nearer to, each other, the 
images in either focus will be moved in ſimilar man- 
ner; and when the centres N and O coincide, the 
images in each focus reſpeQively will alſo coincide, or 
become one entire image; the difference in every caſe 


being only as to large and ſmall, greater or leſſer di- 


ſtance. Conſequently, in the micrometer by which 
thoſe two ſemi-lenſes are moved by each other, the 
fame turns of the ſcrew which meaſures the angle 
OFN, and which brings the images into an exact 
contact in the ſingle focus at Q: will be neceſſary for 
the ſame purpoſe in the compound focus alſo; ſo that 
by this means we have an opportunity of meaſuring 
the ſaid angle OPQ, without being obliged to have 
1 and ſo unmanageable a length of the tele- 
-0Pe, ( 

However, the larger the focal diſtance of the lens 
B is, the more diftiat the contact of the images 
will appear; and becauſe this is the point on which 
the whole perfection of this micrometer depends, it 
will be likewiſe neceſſary to have it ſo contrived, when 
applied to a teleſcope, that the centres NO may be 


equally diſtant from the axis of the teleſcope or centre 
9 | 
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of the aperture on either ſide; becauſe, in this 
the point of contact in the two images will be juſt in 
the centre of the focus, and therefore the moſt diſtinct 
that it poſſibly can be. | 
But the application of this micrometer to refracting 
teleſcopes will be leſs convenient than when it 1s ap- 
plied to a reflecting teleſcope; for if it be placed on 
the open end of the reflecting teleſcope, then will 
the rays. that tend to. form the larger images 
RQ and PM be incident upon the larger ſpeculum 
AB, and from thence reflected to a compound focus, 
where the ſimilar images 29 and pm will be formed 
as before; the rays praceeding from theſe two images 
to the ſmaller, ſpeculum @ ö, will be reflected back 
through the hole of the larger, to form the images 
QR and PM, which likewiſe will {till be in contact 
in the focus of the eye-glaſs DC, where it will be di- 
ſtinctly perceived by the eye at I. 
likewiſe be ſhewn in the focus of the eye-glaſs, it 
the centres O and N are properly diſpoſed, as before- 
mentioned. ' 5 

From what has been ſaid, the general rationale of 
this micrometer will evidently appear; but one thing 
mult not paſs unregarded in an affair of ſuch moment 
and conſequence as the meaſuring theſe ſmall angles 
in the ſcience of aſtronomy. It has been cultomary 
to ſuppoſe, .. that the focus of a lens, or the local 


diſlance of rays parallel to its axis, is equal to the 
radius in a double and; equaily convex lens. But this 


is too great an error not to be noticed here; for in 
different. ſorts of glaſs there is found a different re- 
fractive power, and the focus of parallel rays is at a 
different diftance in each; but this diſtance in no ſort 
of glaſs is equal to the radius, but falls ſhort of it 
more or leſs. Now the foregoing demonſtration re- 


gards the radius, and not the focal diſtance of parallel 
rays. | 


of all, and ſubtends an angle to the eye of 3“ 12”, the 
diameter of his image in the focus of a 50 foot glaſs 
will be about half an inch; and that will be the ut- 
moſt diſtance to which the centres of the ſegments will 
be required to be ſeparated for meaſuring the appareat 
diameters of the planets. C) 

But for a heliometer, the diameter of the ſun, being 
near 10 times as great as that of Jupiter, will require 
the centres of the ſegments in a'glaſs of 40 or 50 
feet focus to be removed from each other at leaſt to 
the diſtance of four or five inches; and to take in the 
whole ſyſtem of Jupiter's moons, the diſtance of the 
centres will be required much larger ; and therefore, 
for ſuch purpoſes, the ſegments of glaſſes of a leſs focal 
length mult be uſed. 

But, valuable as the object-glaſs micrometer un- 
doubtedly is, ſome difficulties have been found in 
the uſe of it, owing to the alterations in the focus 
of the eye, which are apt to cauſe it to give dif- 
ferent meaſures of the ſame angle at different times. 
For inſtance, in meaſuring the ſun's diameter, the axes 
of the pencils of rays, which come through the two 
ſegments of the objeQ-glaſs: from contrary limbs ot 
the ſun, croſſing one another at the focus of the tele- 
{cope under an angle equal to that of the ſun's diame- 
ter, the union of the limbs of the two images of the 


ſun cannot appear perfect unleſs the eye be diſpoſed to 
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This contact will 


With regard to the planets, as Jupiter is the largeſt 


caſe, Micrometes 
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Micyometer ſee objects diſtindly which are placed at the point of 


Tip. 1. 


interſection. But if the eye be diſpoſed to ſee objects 
diſtinctly, which are placed nearer the objeQ-glaſs 
than the interſection is, the two limbs will appear ſe- 
parated by the interval of the axes of the pencils in that 
place; and if the eye be diſpoſed to ſee objects di- 
ſtinctly, which are placed farther from the object - glaſs 
than the interſection is, the two limbs will appear to 
encroach upon each other by the diſtance of the 
_—_ of the pencils, after their croſſing, taken at that 
aces 
4 To explain this, let OV repreſent the centres of the 
two ſemicircular glaſſes of the objeQ-glaſs microme- 
meter, ſeparated to the diſtance OV from each other, 
ſubtending the angle OaV, equal to the fun's diame- 
ter, at the point a, which ie che common focus of the 
two pencils of rays having Oa and Va for their axes, 
pamely, thoſe proceeding from contrary fides of the 
fun, and paſſing through the contrary ſemi-circles ; 
and let 4 be the eye-glaſs. It is evident, that if 4 be 
properly placed to give diſtinct viſion of objects placed 
at the point a, the rays Oa, Va, as well as all the 
other rays belonging to thoſe pencils, will be colle&ed 
into one point upon the retina of the eye; and con- 
ſequently, the two oppoſite limbs of the two images 
of the ſun will ſeem to coincide, and the two images 
of the ſon to touch one another externally; But if the 
ſtate of the eye ſhould alter, the place of the eye-glaſs 
remaining the ſame, the eye will be no _ diſpoſed 
to fee the image formed at the point a diſtinctly, but 
to ſee an object placed at ef; nearer ts or farther from 
the objeQ-glaſs diſtinctly; and therefore an image will 
be formed on the retina exactly fimilar to the ſome- 
what confuſed image formed by the rays on a plane 
perpendicular to their courfe at of Confequently, as 
the two cones of ſolar rays, bO a, cVa, formed by 
the two ſemi-circles, are ſeparated or encroach upon 
one another at this point of the axis by the diſtance 
ef, the two images of the ſun will not ſeem to touch 
one another externally, but to ſeparate or to encroach 
upon one another by the interval ef: The error here- 
by introduced into the meafure of the ſun's diameter 
will be the angle exf, ſubtended by Vat er the middle 
point between O and V, which is to eafor OaV, 
the ſun's apparent diameter, as ee to ex, or even 
to ar, on account of the ſmallneſs of à e with reſpect 
to ar. : 
Theſe conſiderations concerning the cauſe of a prin- 
cipal error that has been found in the object · glaſs mi- 
crometer led to an inquiry, whether ſome method 
might not be found of producing two diſtinct repre- 
ſentations of the ſun, or any other object, which ſhould 
have the axes of the pencils of rays, by which they 
are formed, diverging from one and the ſame point, or 
nearly ſo: and it occurred to Mr Maſkelyne, that this 
might be done by the refraction of a priſm placed to 
receive part of the rays proceeding from the object, ei- 
ther before or after their refraction through the ob- 
ject-glaſs of a teleſcope. If the priſm be placed with- 
out the objeQ-plaſs, the rays that are refracted thro? 


it will make an angle with the rays that paſs befide it 


equal to the refraction of the priſm; and this angle 
will not be altered by the refraction of the objeQ-glaſs 
afterwards, Conſequently, two images gf an odjeR 
will be repreſented, and the priſm fo applied will en- 


[ 4994 ] 


'2W, 2W, proceeding in like manner from the eaſtern 
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able us to meaſure the apparent diameter of any ob. 
ject, or any other angular diſtance which is equa] to 
the refraQion of the priſm. But if the priſm be pla. 
ced within the objeQ-glaſe, that is to ſay, between the 
object-glats and eye-glaſs, the angle meaſured by the 
inſtrument will vary according to the diſtance of the 
priſm from the focus of the obje@-plaſs, bearing the 
ſame ratio to the refraction of the priſm, as the ditlancs 
of the priſm from the focus bears to the focal length 
of the object-glaſs. 

Let ACB (fig. 2.) repreſent the objeQ-plafs and 
d the eye-glaſs of a teleſcope, and PR a priſm placed 
to intercept part of the rays coming from an objeck, 
ſuppoſe the ſon, before they fall on the obje&-glaſs, 
The rays EE proceeding from the eaſtern limb of the, 
ſun, and refracted through the object-glaſs ACB 
without paſling through the priſm, will form the cor. 
reſponding point of the ſun's 2 1 at e; and the rays 
WW proceeding in like manner from the weſtern limb 
of che ſun will be refraQed to form the correſponding 
point of the ſun's image at W. But the rays 2E, 2E. 


and weltern limbs of the ſun, and falling on the priſm 
PR, and thence refracted to the object-glaſs ACB, 
will, after refraction through it, form the correſpon- 
dent points of the ſun's image at ze, 2W. Let the 
refraction of the priſm be equal to the ſun's apparent 
diameter: in this caſe, at whatever diſtance the priſm 
be placed beyond the object-glafs, the two images of 
the ſun We, 2W ze, will touch one another external- 
ly at the point ez W; for the rays 2W, 2W, pro- 
ceeding from the weftern of the ſon being inclined to 
the rays EE proceeding from the eaſtern limb in the 
angle of the ſun's apparent diameter, will, after ſuf- 
fering a refraction in paſſing through the priſm equal 
to the fan's apparent diameter, emerge from the priſm 
and fall upon the object-glaſs parallel to the rays EE, 
and confequently will have their focus 2W coincident 
with the focus e of the rays EE; and therefore the two 
images of the fun We, 2W ze, will touch one another 
externally at the point e 2W, and the inſtrument will 
meafure the angle EC2W, and that only. 

But if the priſm be placed within the teleſcope, the 
angle meaſured by the inftroment will be to the refrac- 
tion of the priſm as the diſtance of the priſm from the 
focus of the objeR-glaſs is to the focal diftance of the 
object-glaſs: or if two priſms be uſed to form the 
two images, with their refracting angles placed con - 
trary ways, as repreſented in fig. 3. and 4. the angle 
meaſured will be to the ſum of the refractions of the 
priſm, as the diſtance of the priſms from the focus of 
the object · glaſs is to the focal diſtance of the objed- 
glaſs. For let ACB (6g. 3.) repreſent the object 
claſs, and d the eye-glaſs of a telefcope, and PR, RS, 
two priſmg interpoſed between them, with their re- 
fracting angles turned contrary ways, and the common 
ſections of their refracting planes touching one ano 
ther at R. The rays proceeding from an objeQ, ſup- 
poſe the ſun, will be diſpoſed, by the refraQion of the 
object-glaſs, to form an image of the ſun at the fo- 
eus; but part of them falling on one priſm, aud part 
on the other, will be thereby refracted contrary ways» 
ſo as to form two equal images We, 2W 2e, which, 
if the refractions of the priſms be of proper 2 - 
will touch one another externally at the point e L 6 4 
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\meter Let ECN be the axis of the pencil of rays EE pro- 


ad; m the ſun's eaſtern limb z and WCO the 
_ of the pencil of rays WW proceeding from the 
ſan's weſtern limb; and the point N the place where 
the image of the ſun's ealtern limb would be formed, 
and the point O where that of the weſtern limb would 
be formed, were not the rays diverted from their 
courſe by the refractions of the priſms. But by this 
means part of the rays EE, which were proceeding 
to N, falling on the priſm PR, will be refrocted to 
form an image of the ſun's eaſtern limb at e, while 0. 
thers of the rays EE, which fall on the priſm RS, will 
be refrafted to form an image of the ſun's eaſtern limb 
at 2e, In like manner, part of the rays WW. which 
were proceeding to form an image of the ſun's weſtern 
limb at O, falling on the priſm RS, will be refracted 
to form an image of the ſun's weſtern limb at 2W coin- 
cident with e, the point of the image correſpondent to 
the ſun's eaſtern limb; while others of the rays WW, 
which fall on the priſm PR, will be reſracted to form 
the image of the fun's weſtern limb at W. The two 
1 o ze, = _— ” y EFR — 
exteknally at the point ez. , 
belongs * the wx ECN, and is reſracted by the priſm 
PR to e, undergoes the refraction NRe, which (be- 
cauſe ſmall angles are proportional to their ſines, and 
the fine of NRe is equal to . ſine ** — 3 
NRC), is to NCR as NC or Ce is to or Re. In 
like — 5 the ray WGR, which belongs to the axis 
WCO, and is refracted by the priſm RS to 2W or e, 
undergoes the refraction GRe, which is to OCe as OC 
or Ce 1s to RO or Re; therefore, by compoſition, ORN 
the ſum of the refractions ORe, NRe, is to OCN the 
ſum of the angles OCe, NCe, or the fun's apparent 
diameter, as Ce to Re; that is, as the focal diſtance of 
= — to — of che priſms from the 
ocus of the object-glaſs. 

Or let the plilme PR, RS, be placed with their re- 
fracting angles P, 8, turned from one another as in 
fig. 4.: the refraction of- the priſm PR will transfer 
the image of the ſun from ON to We, and the refrac- 
tion of the priſm RS will transfer the image ON to 
2W 2e, the two images 2W 2e, We, touching one 
another externally at the point 2We, Let ECN, 
WCO, be the axes of the pencils of rays proceeding 
from the two extreme limbs of the fun, and N, O, 
the points where the images of the ſun's eaſtern and 
weſtern limbs would be formed by the objeR-glaſs, 
were it not for the refraction of the priſms ; the ray 
EFR, which belongs to the axis ECN, and is refrac- 
ted by the priſm RS, to ze, undergoes the refrac- 
tion NRze; and the ray WGR, which belongs to 
the axis WCO, and is refracted by the priſm PR to 
W, undergoes the reſraction ORW. Now NC2e, part 
of the angle meaſured, is to NRze, the refrection of 
the priſm RS, as RW to CW; and OCW, the other 
part of the angle meaſured, is to ORW, the refraction 
of the priſm PR, in the ſame ratio of RW to CW: 
therefore OCN, the whole angle meaſured, is to ORN, 
tue ſum of the refractions of the two priſms, as RW to 

V; that is, as the diſtance of the priſms from the 


focus of the object · glaſs to the focal diſtance of the 
object. glaſs. 


Waen the priſms are placed in the manner repre- 


8. 3. the point e of the image We is Alu- 
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minated only by the rays which fall on the object · glaſs Micrometey 


between A and F, and the point 2W only by the rays 
which fall on the obje&-glaſs between B and G. Now 
the angles CRF, CRG, equal to the refractions of the 
priſms, being conſtant, the ſpaces FC, CG, will in- 
ereaſe in proportion as the diſtances RF, RG, in- 
creaſe, and the ſpaces AF, GB, diminiſh as much 
and therefore the images at the point of mutual con- 
tat ez W will be each illuminated by half the ravs 
which fall on the object - glaſs when the priſms are pla- 
ced cloſe to the object-glaſs, but will be enlightened 
leſs and leſs the nearer the priſms are brought to the 
focus of the object-glaſs. | 

But when the priſms are placed in the manner ſhewn 
in tig. 4. the images at the point of contact, as the 
priſms are removed from the obje@-glaſs towards the 
eye-glaſs, will be enlightened with more than half 
the rays that fall on the obje-ylaſs, and will be moſt 
enlightened when the priſms are brought to the focus 
itſelf; for the point ze of the image 2 W 2e will be en- 
lightened by alt the rays EE that fall on the objeR- 
. between B and B, and the point W of the image 

e will be enlightened by all the-rays WW which 
fall on the object - glaſs between A and G. But the 
difference of the illuminations is not very conſiderable 
in achromatic teleſcopes, on account of the great a- 
perture of the object-glaſs; as the greateſt ſpace FG 
is to the focal diſtance of the objeck. glas as the ſum 
of the fines of the refractions of the priſms is to the 
radius. 

There is a third way, and perhaps the beſt, of pla- 
eing the priſm, ſo as to touch one another along theit 
fides which are at right angles to the common ſections 
of their refracting planes. In this diſpoſition of the 


riſms the images will be equally enlightened, name- 


y, each with half the rays which fall om the object- 


glaſs, wherever the priſms be placed between the ob- 


ject-glaſs and eye-glaſs. 

From what has been ſhewn it appears, that this in- 
ſtrument, which may be properly called the priſmatic 
micrometer, will meaſure any angle that does not ex , 
ceed the ſum of the refractions of the priſms, excep- 
ting only very ſmall angles, which cannot be taken 


with it on account of the vaniſhing of the pencils of 
rays at the juncture of the two priſms near the focus 


of the object-glaſs; that it will afford a very large 


ſcale, namely, the whole focal length of the objeQ-- 


glaſs, for the greateſt angle meaſured by it ; and that 
it will never be out of adjuſtment; as the point of the 


ſcale where the meaſurement begins (or the point of 


O) anſwers to the focus of the objeRt-glaſs, which is 
a point for celeſtial objects, and a point very eafily 
found for terreſtial objects. All that will be ne 


ceffary to be done, in order to find the value of 


the ſcale of this micrometer, will be to meaſure ac- 
curately the diſtance of the priſms from the focus 
when the inſtrument is ſet to meaſure the apparent 
diameter of any object ſubtendiog a known angle at 
the centre of the objeR-glaſs, which may be eaſily 
found by experiment, as by meaſuring a baſe and the 
diameter of the object obſerved placed at the end of it, 
in the manner practiſed with other micrometers : for 
the angle ſubtended by this object will be to the angle 
ſubtended by a celeſtial object, or very remote land- 
object, when the diſtance of the priſms from the prin- 

cipal: 


l 
| 
| 
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focus in the terreſtrial experiment, as the principal fo- 
cal diſtance of the object-glaſs is to the actual focal 
diitance ia the ſaid experiment. 

It will probably be the beſt way in practice, inſtead 
of one priſm to uſe two priſms, refracting contrary 
ways, and ſo divide the refraction between them (as 
repreſented in fig. 3. and 4.). Achromatic priſms, 
each compoſed of two priſms of flint and crown-glals, 
placed with their refracting angles contrary ways, will 
unoubtedly be neceſſary for meaſuring angles with 
great preciſion by this inſtrument : and we can only 
add with pleaſure, that it is found by experiment 
made with this inſtrument, as it was executed by Mr 
Dollond with achromatic priſms, ground with great 
care for this trial ſometime ago, that the images, af- 
ter refraction through the priſms, appear very di- 
ſtinct; and that obſervations of the apparent diame- 
ters of objects may be taken in the manner here pro- 
poled with caſe and preeiſion. - 

Two or more ſets of priſms may be adapted to the 
ſame teleſcope, to be uſed each in their turn, for the 
more commodious meaſurement of different angles. 
Thus it may be very convenient to uſe one ſet of priſms 
for meaſuring angles not exceeding 367, and conſe- 
quently fit for meaſuring the diameters of the ſun and 
moon, and the lucid parts and diſtances of the cuſps 
in their eclipies; and another ſet of priſms to mea- 
ſare angles not much exceeding one minute, and con- 
ſequently fit for meaſuring the diameters of all the 
other planets. This latter ſet of priſms will be the 


more convenient for meaſuring ſmall angles, on ac- 
count of a ſmall imperfection attending the uſe of this 
micrometer, as before mentioned ; namely, that angles 


cannot be meaſured with it when the'priſms approach 
very near the focus of the object-glaſs, the pencils of 
rays being there loſt at the point where the priſms 
touch one another. | 

Upon the principles that have been here explained, 
2 priſm placed within the teleſcope of an aftronomical 
in{trument, adjulted by a plumb-line or level, to re- 
ceive all the rays that pals through the object-glaſs, 
may conveniently ſerve the eau. » of a micrometer, 
and ſuperſede the uſe both of the vernier ſcale and the 
external micrometer z and the inſtrument may then be 
always fet to ſome even diviſion before the obſervation, 
Thus the uſe of a teleſcopic level may be extended to 
meaſure with great accuracy the horizontal refrac- 
tions, the depreflion of the horizon of the ſea, and 
ſmall altitudes and depreſſions of land- objects. Time 
and experience will doubtleſs ſuggeſt many other uſeful 
applications of this inſtrument. 

But the greateſt improvement which the micrometer 
hath yet received is from Dr Maſkelyne, who hath 
invented a catoptric one. This, beſides the advantage 
it derives from the principle of reſlection, of not be- 
ing diſturbed by the heterogeneity 'of light, avoids 
every defect of other micrometers, and can have no 
aberration, nor any defect which ariſes from the 
imperfection of materials, or of execution, as the 
extreme {implicity of its eonſtruction requires no 2d- 
Citional mirrors or glaſſes to thoſe required for the 
teleſeope: and the ſeparation of the image being 
effe Ked by the inclination of the two ſpecula, and nut 
depeuding on the focus of auy lens or mirror, any al- 
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Micrometer cipal focus is the ſame as it was found from the actual 
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teration, in the eye of an obſerver, cannot affect thay 
angle meaſured. eb: a6 I 
It bas, peculiar to itſelf, the advantages of an ad. 
juſtment to make the images coincide in à direction 
perpendicular to that of their motion; and alſo of mes. 
ſuring the diameter of a planet on both ſides the zero, 
which will appear no inconſiderable advantage to ob- 
ſervers who know how much eaſier it is to aſcertaiz 
the contact of the external edges of two images than 
their perfect coincidence, A. ſhort explanation of the 
annexed drawings will make the conſtruction and the 


properties of this micrometer obvious. 


&« I divided (ſays Mr Maſkelyne) the ſmall ſpeculum 
of a reflecting teleſcope, of Caſſegrain's conftruRion, 
into two equal parts, by a plane acroſs its centre; and 
by inclining the halves of the ſpeculum to each other 
on an axis at right angles to the plane that ſeparated 
them, I obtained two diſtin images. The ſatisfac- 
tion I received on the firlt trial was checked by the 
apparent impoſſibility of reducing this principle to 
practice. The angular ſeparation of the two images 
in this caſe being half the angular inclination of the 
two ſpecula, it required an index of an unmanageable 
length to allow the quantity of one ſecond of a de- 
gree to become viſible. Some time afterwards, on 
reviſing the principle, I conſidered, that if both the 
halves of the mirror — on their centre of curya- 
ture, there could be no alteration in their relative in- 
clination to each other from their motion on' this cen- 
tre; and that any extent of ſcale might be obtained, 
by fixing the centre of motion at a proportional di- 
ſtance from the common centre. of curvature, This 
will be better underſtood from the annexed figure. 

R (fig. 8.) repreſents the ſmall ſpeculum divided 3, 
into two equal parts; one of which is fixed on the cl 
end of the arm B; the other end of the arm is fixed 
on a ſteel axis X, which croſſes the end of the tele- 
ſcope C. The other half of the mirror R is fixed on 
the arm D, which arm at the other end terminates in 
a ſocket y, that turns on the axis, X; both arms are 
prevented bending by the braces aa. G repreſents a 
double ſcrew, having one part e cut into double the 
number of threads in an inch to that of the part g: 
the part e having 100 threads in one inch, and. the 
part g 50 only. The ſcrew e works in a nut F in the hide 
of the teleſcope,- while the part g turns in a nut H, 
which is attached to the arm B; the ends of the arms 
B and D, to which the mirrors are fixed, are ſepa- 
rated from each other by the point of the double 
ſcrew preſſing againſt the ud 5, fixed to the arm D, 
and turning in the nut H on the arm B. The two 
arms B and D are preſſed againſt the direct ion of the 
double ſcrew e g by a ſpiral ſpring within the part 2, 
by which means all ſhake or play in the nut H, en 
which the meaſure depends, is entirely prevented. 

* From the difference of the threads on the ſcrew at 
e and g, it is evident, that the progreſſive motion of the 
ſcrew through the nut will be half the diſtanc: of the 
ſeparation of the two halves of the mirror; and conſe- 
quently the half mirrors will be moved equally in col 
trary directions from the axis of the teleſcope C. 

'« The wheel V fixed on the end of the double fcre# 
has its circumference divided into 100 equal pats 
and numbered at every fifth diviſion with 5, 10, Ke. 


to 10v, and the index I ſhews the motion of the ſcres 
wi 
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neter with the wheel round its axis, while the number of 
r0 


zons of the ſcrew is ſhewn by the diviſions on 
. The ſteel ſcrew at R may be turned 
by the key 8, avd ſerves to incline the ſmall mirror at 
e angles to the direction of its motion. By 
turning the finger-head T (fig. 2.) the eye-tube P is 
brought nearer or farther from the {mall mirror, to 
adjuſt the teleſcope to diſtinct viſion ; and the tele- 
ſcope itſelf hath a motion round its axis for the con- 
veniency of meaſuring the diameter of a planet in any 
direction. The inclination of the diameter meaſured 
with the horizon is ſhewn in degrees and minutes by a 
level and vernier on a graduated circle, at the breech 
of the teleſcope. ; 
« The method of adjuſting and uſing the catoptric 
micrometer is too obvious to require any explana- 
tion : it is only neceſſary to obſerve, that, beſides the 


table for reducing the revolutions and parts of the 


ſcrew to minutes, ſeconds, &c. it may require a table 
for correcting a very ſmall error which ariſes from the 
excentric motion of the half- mirrors. By this motion 
their centres of curvature will (when the angle to be 
meaſured is large) approach a little towards the large 
mirror: the equation for this purpoſe in ſmall angles 
is inſenſible; but when angles to be meaſured exceed 
ten minutes, it ſhould not be neglected. Or, the 
angle meaſured may be corrected by diminiſhing it in 
the proportion the verſed fine of. the angle meaſured, 
ſuppoling the excentricity radius, bears to the focal 
length of the ſmall mirror. 

« The teleſcope to which the catoptric micrometer 
is applied is of the Caſſegrain conſtruction. The great 
ſpeculum is about 22 inches focus, and bears an aper- 
tore of 54, inches, which is confiderably larger than 
thoſe of the ſame focal length are generally made : 
indeed, the appareut utility of this micrometer makes 
me wiſh to ſee the reflecting teleſcope meet with ſur- 
ther improvements. I believe it would more tend to 
the advancement of the art of working mirrors, if 
writers on this ſubject, inſtead of giving us their me- 
thods of working imaginary parabolas, would demon- 
ſtrate the properties of curves for mirrors, which, 
mo in a teleſcope, will ſhew images of objects per- 

&ly free from aberration ; or, what will yet be more 
uſeful in practice, of what forms ſpecula might be 
made, that the aberration cauſed by one mirror may 
be corrected by that of the other. If mathematicians 
aſſume data which really exiſt, they muſt ſee, that 
when the two ſpecula off a reflecting teleſcope are pa- 
rabolas, they cauſe a very conſiderable aberration, 
which is negative, that is to ſay, the focus of the ex- 
treme ray is longer than thoſe of the middle ones. If 
the large ſpeculum is a parabola, the ſmall one ought 
to be an ellipſe ; but when the ſmall ſpeculum is ſphe- 
rica], which is generaly the caſe in practice, if con- 
cave, the figure of the large ſpeculum ought to be an 
hyperbola; if convex, the large ſpeculum ought to be 
an ellipſe, to free the teleſcope from aberration. 

This will beeafier underſtood by attending to the 
Politions of the firſt aud ſecond images; when a 
curve is of ſuch form that lines drawn from each i- 
mage, and meeting in any part of the curve, make 
equal angles with the tangent: to the curve at that 


point, it is evident, that ſuch curve will, be free from 
aberration. 
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« 'This is the property of a circle when the radiant Miqgrometer 


and image are in the ſame place; but, when they re- 
cede from each other, of an ellipſe, of ſuch form that 
the radiant and image are in the two „ci, till, one 
diftance becoming infinite the ellipſe changes into a 
parabola, and to an hyperbola when the focus is 
negative; that is to ſay, when reflected rays diverge, 
and the focus is on the oppoſite ſide of the mirror. 

„ Theſe principles made me prefer Caſſegrain's 
conſtruction of the reflecting teleſcope to either the 
Gregorian or Newtonian. In the former, errors 
cauſed by one ſpeculum are diminiſhed by thoſe in the 
other. 

«© From a property of the reſſecting teleſcope (which 
has not been attended to) that the apertures of the two 
ſpecula are to each other very nearly in the propor- 
tion of their focal lengths, it follows, that their aber- 
rations will be to each other in the ſame propor- 
tion; and theſe aberrations are in the ſame direc- 
tion, if the two ſpecula are both concave ;z or in con- 
trary directions, if one ſpeculum is concave, and the 
other convex. 

© In the Gregorian conſtruction, both ſpecula being 
concave, the aberration at the ſecond image will be the 
ſum of the aberrations of the two mirrors; but in the 
Caſſegrain conſtruction, one mirror being concave, and 
the other convex, the aberration at the ſecond image 
will be the difference between their aberrations. By 
aſſuming ſuch proportions for the Vi of the ipecula as 
are generally uſed in the reflecting teleſcope, which is 
about as 1 to 4, the aberration in the Caſſegrain con- 
ſtruction will be to that in the Gregorian as 3 to 5. 

J have mentioned theſe circumſtances in hopes of 
recommending the demonſtration of curves ſuited to 
the purpoſes of optics to the attention of mathemati- 
cians, which would be of great uſe to artiſts. 

„ I ſhall conclude with the deſcription of a new 
micrometer ſuited to the principle of refraction; be- 
ing ſenfible that both principles have their peculiar 
advantages. Though the former part of this paper 
proves my partiality to the principle of reflection ap- 
plied to micrometers, yet the favourable opinion I have 
of the refracting teleſcope made me attentively conſi- 
der ſome means of applying a micrometer to it, which: 
might obviate the errors complained of in the forme 
part of this paper. 

« The application of any lens or medium between. 
the object · glaſs and its focus mult inevitably deſtroy the 
diſtinctneſs of the image; I therefore have employed 
for the mierometer-glaſs, one of the N Rene requi- 
ſite in the common conſtruction of the teleſcope; but 
if it ſhould be found neceſſary to apply an additional 


_eye-glaſs for the conveniency of enlarging the ſcale, I 


am able thereby to correct both the colours and ſphe- 
rical aberration of the firft eye-glaſs. 

« 'This micrometer is applied to the erect eye-tube 
of a refracting teleſcope, and is placed in the conjugate 
focus of the firſt eye-glaſs: hence ariſes its great ſupe- 
riority to the objet-pglaſs micrometer. It has been 
before obſcrved, that if a micrometer is applied at the 
obje&-glaſs, the imperfections of its glaſs are magni- 
fied by the whole power of the teleſcope; but in this 
poſition, the image being conſiderably magnified be- 
fore it comes to the micrometer, any imperfection in 
Hs glaſs will be magnified only by the remaining eye- 

glaſles,. 
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Micrometer glaſſes, which in any teleſcope ſeldom exceeds five or 
Micropus. ix times. | | 


« By this poſition the ſize of the micrometer glaſs 
will not be the +5; part of the area which would be 
required if it was placed in the object-glaſs; and, not- 
withſtanding this great diſproportion of fize, which 1s 
of great moment to the practical optician, the ſame 
extent of ſcale is preſerved, and the images are uni- 
formly bright ia every part of the ſield of the tele- 
ſcope. 

o Fig. 4. repreſents the glaſſes of a refraing tele- 
ſcope; x the principal pencil of rays from the object- 
glaſs O; f and u 4, the axis of two oblique pencils; 
a, the firſt eye-glaſs; u, its conjugate focus, or the 
place of the micrometer; bthe fecond eye-glaſs; c the 
third; and 4 the fourth, or that which is neareſt the 
eye. Let p be the diameter of the object-glaſs, e the 
diameter of a pencil at , and F the diameter of the 
pencil at the eye; it is evident, that the axis of the 
pencils from every part of the image will croſs each 


other at the point ; and e, the width of the micro- 


meter-glaſs, is to y the diameter of the objeQ-glaſs as 
na is to go, which is the proportion of the magnity- 
iog power at the point ; and the error cauſed by an 
imperfection in the micrometer-glaſs placed at will 
be to the error, had the micrometer-been at O, ns 2: 
is to þ. 

Fig. 3. repreſents the micrometer; A, a convex or 


concave lens divided into two equal parts by a plane 


acroſs its centre; one of theſe ſemi-lenſes is fixed in 
a frame B, and the other in the frame E; which 
two frames ſlide on a plate H, and are preſſed againſt 


it by thin plates aq: the frames B and E are moved 


in contrary directions by turning the button D; L is 
a ſcale of equal parts on the frame B; it is numbered 
from each end towards the middle with 10, 20, &c. 
There are two verniers on the frame E, one at M 
and the other at N, for the conveniency of meaſuring 
the diameter of a planet, &c. on both fides the zero. 
The firſt diviſion on both theſe verniers coincides at 
the ſame time with the two zeros on the ſcale L; and, 
if the frame is moved towards the right, the relative 
motion of the two frames is ſhewu on the ſcale L. 
by the vernier M; but if the frame B be moved to- 
wards the left, the relative motion is ſhewn by the ver- 
nier N. 5 

„ This micrometer bas a motion round the axis of 
rißion, for the conveniency of meaſuriig the diameter 
of a planet, &c. in any direction, by turning an end- 
le ſa 2 F, and the inclination of the diameter me a- 
fured with the horizon is ſhewn on the circle g by a 
verter on the plate V. The teleſcope may be ad- 
jutted to diſtin viſion by means of an adjuſting ſcrew, 
which moves the whole eye-tube with the micrometer 
nearer or farther from the object-glaſs, as teleſcopes 
are generally made; or the ſame effect may be pro- 
duced in a better manner, without moving the micro- 
meter, by ſliding the part of the eye-tube on the 
part , by help of a ſcrew or pinion. The micro- 
meter is made to take off occaſionally from the 
eye-tube, that the teleſcope may be uſed without 
7 

MICROPUS, BASTARD CUDWEED; a genus of the 
polygamia ſegregata order, belonging to the ſynge- 
netia clais of plants. There are two ſpecics, the tus 


niſier as can take it all in at once; and after this th 


pinus and erectus; but only the former is ever cul. Mag 
tivated in gardens. It is an annual plant growing na. Ming 
turally in Portugal, in places near the ſea. The rot 
ſends out ſeveral Mailing ſtalks, about fix or eipht 
inches long, which are garniſhed with ſmall, oval, fil. 
very leaves, whoſe baſes embrace the ſtalks. The 
flowers comes out in cluſters from the wings of the 
ſtalks, and are very ſmall, and of a white colour, It 
flowers in June and July; and is frequently preſeryeg 
in gardens on account of the beauty of its filvery 
leaves, It is eaſily propagated by feed ſown in au- 
tumn, and requires no other culture but to be kept free 
from weeds, . *, 
MICROSCOPE, an optical iaſtrument, conſiſting 
of lenſes, or mirrors, by means of which ſmall objects 
appear larger than they do the naked eye. Single mi- 
croſcopes conſiſt of lenſes or mirrors; or | more lenſes 
or mirrors be made uſe of, they ouly ſerve to throw 
light upon the object, and not contribute to enlarge 
the image of it. Double microſcopes are thoſe in 
which the image of an object is compoſed by means 
of more lenſes or mirrors than one. For the principles 
on which the conſtruction of microſcopes depend, and 
the beſt methods of making them, ſee (the Index ſub- 
joined to) OeTics. | 
MICROSCOPIC ozJecrts. All things too minute 
to be viewed diſtinaly by the naked eye, are praper 
objects for the microſcope. Whatever object offers it- 
ſelf as the ſubject of our examination, the ſize, con- 
texture, and nature of it are firſt to be conſidered, in 
order to apply to it ſuch glaſſes and in ſuch a man- 
ner as may ſhew it beſt. The firſt ſtep ſhould always 
be to view the whole of it together, with ſuch a m 


ſeveral parts of it may the more fitly be examined, 
whether remaining on the object or ſeparated from it. 
The ſmaller the parts are, the more powerful ought 
the magnifiers to be which are employed: the tranſpa- 
rency or opacity of the object mult alſo be confidered, 
and the glaſſes employed accordingly ſuited thereto; 
for a tranſparent object will bear a much greater mag- 
niſier than one which is opake, fince the nearneſs that 
a glaſs mult be placed at, unavoidably darkens an ob- 
je&t if in its own nature opake, and renders it very 
difficalt to be ſeen, unleſs by the help of the appara- 
tus contrived for that purpoſe, which has a ſilver ſpe- 
culum. Moſt objects, however, become tranſparent 
by being divided iato extremely thin parts, 

The nature of the object alſo, whether it be alive or 
dead, a ſolid or a fluid, an animal, a vegetable, or 4 
mineral ſubſtance, muſt likewiſe be conſidered, and all 
the circumſtances of it attended to, that we may apply 
it in the-molt advantageous manner. If it be a living 
object, care muſt be taken not to ſqueeze or injure Its 
that we may ſee it in its natural ſtate and full perfee- 
tion. If it be a fluid, and that too thick, it mult be 
diluted with water; and if too, thin, we ſhould let ſome 
of its watery parts evaporate. Some ſubſtances we 
fitteſt for obſervation when dry, others when moilten- 
ed; ſome when freſh, and others after they have been 
kept ſome time. 

Light is the next thing to be taken care of, for on 
this the truth of all our obſervations depends; and -a 
very. little obſervation will ſhew how very different ob- 


jects appear in one degree of it to what they do r 
"D001 


ſcopic other , 
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ſo that every new object ſhould be viewed in 
degrees of light, from the greateſt glare of bright- 
: bſcurity; and that in all poſitions to 
neſs to perfect o ty; 

ach degree, till we hit upon the certain form and fi- 
5 of it. Ia many objects it is very diſſicult to di- 
flinguiſh between a prominency and a depreſſion, a 
black ſhadow and a black ſtain ; and in colour, be- 

-tween 2 bright reflection and whiteneſs. The eye of 
a fly in one kind of light appears like a lattice drilled 
f1ll of holes, in the ſun-ſhine like a ſolid ſubſtance co- 
vered with golden nails; in one poſition like a ſurface 
covered with pyramids, in another with cones, and 1n 
others with (till different ſhapes. fy 

The degree of light muſt always be ſuited to the ob- 
ject. If that be dark, it muſt be ſeen in a full and ftrong 
light; but if tranſparent, the light ſhould be propor- 
tionably weak; for which reaſon there is a contrivance 
both in the ſingle and double microſcope to cut off a- 
bundance of the rays, when. ſuch tranſparent objects 
are to be examined by the largeſt magnifiers. The 
light of a candle for many ohjects, and eſpecially for 
ſuch as are very bright and tranſparent, and very mt- 
nute, is preferable to day-light : for others, a ſerene 
day-light is beſt : but ſun-ſhine is the worſt light of 
all; for it is reflected from objects with ſo much glare, 
and exhibits ſuch gaudy colours, that nothing can be 
determined from it with any certainty. This, however, 
is not to be extended to the ſolar or camera obſcura 
Microſcope; for in that nothing but ſun-ſhine can do, 
and the brighter that is, the better ; but in that way 
we do not ſee the object itſelf on which the ſun-ſhine 
is caſt, but only the image or ſhadow of it exhibited 
on a ſcreen; and therefore no confuſion can ariſe from 
the glaring reflection of the ſun's rays from the object 
to the eye, which is the caſe in other microſcopes. 
But then in that ſolar way we muſt reſt contented with 
viewing the true form and ſhape of an object, without 
expecting to find its natural colour; ſince no ſhadow 
can poſſibly wear the colour of the body it repreſents. 
Moſt objects require alſo ſome management in order 

to bring them properly before the glaſſes. If they are 
flat and tranſparent, and ſuch as will not be injured by 
preſſure, the beſt way is to incloſe them in ſliders be- 
tween two Muſcovy tales or iſinglaſſes. This way the 
feathers of butterflies, the ſcales of fiſhes, and the farinæ 
of flowers, may be very conveniently preſerved, as alſo 
the parts of inſects, the whole bodies of minute ones, 
and a preat number of other things. Theſe are to be 
kept in ſliders, each containing three, four, or more 
holes: and theſe muſt not be filled promiſcuouſly ; but 
all the things preſerved in one ſlider ſhould be ſuch as 
require one and the ſame magnifying power to view 
them, that there may not be a neceſſity of changing 
the plaſſes for every obje&; and the ſliders ſhould be 
marked with the number of the magnifier it is proper 
to e viewed with, In placing the objects in the fli- 
ders, it is always proper to have a ſmall magnifier, of 
about an inch focus, in your hand, to examine and ad- 
juit them by, before they are fixed down with the 
rinps, 
Small living objects, ſuch as lice, fleas, bugs, mites, 
ane ſpiders, &c. may be placed between theſe talcs 
thout injuring them, if care be taken to lay on the 
raſs rings without preſſing them down, and they will 


remain alive many weeks iu this manner; but if they 
Vor. VII. 1 
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are too large to be treated thus, they ſhould be either Microſcopic 


preſerved between two concave glaſſes, or elſe viewed 
immediately, by holding them in the pliers, or ſtick- 
ing them on the point at the other end of that inſtru- 
ment. 

If fluids come under examination, to diſcover the 
animalcules in them, a ſmall drop is to be taken with 
a hair · pencil, or on the nib of a clean pen, and placed 
on a plate of glaſs; and if they are too numerous to 
be thus ſeen diſtinctly, ſome water, warmed by holding 
it in the mouth, muſt be added to the drop, and they 
will then ſeparate and be ſeen diſtinctly. This is par- 
ticularly neceſſary in viewing the animalcules in the 
ſemen maſculinum of all creatures; which, though ex- 
tremely minute, are always ſo numerous, that without 


this caution their true form can ſeldom be ſeen. But 


if we are to ſee the ſalts in a fluid, the contrary me- 
thod muſt be obſerved, and the plate of glaſs muſt be 
held gently over the fire, till part of the liquor is eva- 
porated. 

The diſſection of minute animals, as lice, fleas, &c. 
requires patience and care: but it may be done very 
accurately by means of a needle and a fine lancet, pla- 
cing the creature in a drop of water; for then the parts 
will readily unfold themſelves, and the ſtomach, guts, 
&c. be very diſtinctly ſeen. 

Theſe ſeem the beit ways of preſerving tranſparent 
objects; but the opake ones, ſuch as ſeeds, woods, &c. 
require a very different treatment, and are belt preſer- 
ved and viewed in the following manner. 

Cut cards into ſmall flips . Fs half an inch long 
and a tenth of an inch broad; wet theſe half-way of 
their length in gum-water, and with that faſten on ſe- 
veral parcels of the object; and as the ſpots of cards 
are of different colours, ſuch ſhould þe choſen for every 


object as are the moſt different from its own colours. 


Theſe are very convenient for viewing by the micro- 
ſcope made for opake objects with the ſilvered ſpecu- 
lum; but they are proper for any microſcope that can 
view opake bodies. 

A ſmall box ſhould be contrived for theſe ſlips, with 
little ſhallow holes for the reception of each; and this 
is conveniently done, by cutting pieces of paſte-board, 
ſuch as the covers of books are made of, to the ſize of 
the box, ſo that they will juſt go into it; and then cut- 
ting holes through them with a ſmall chiſſel, of the 
ſhape of the ſlips of card: theſe paſte-boards having 
then a paper paſted over their bottom, are cells very 
proper for the reception of theſe ſlips, which may be 
taken out by means of a pair of plyers, and will be al- 
ways ready for uſe. 

Great caution is to be uſed in forming a judgment 
on what is ſeen by the microſcope, if the objects are 
extended, or contracted, by force or drineſs. Nothing 
can be determined about them, without making the 
proper allowances; and different lights and poſitions 
will often ſhew the ſame object as very different from 
itſelf. There is no advantage in any greater magni- 
fer than ſuch as is capable of ſhewing the object in 
view diſtinctly; and the leſs the glaſs magnifies, the 
more pleaſantly the object is always ſeen. 

The colours of objects are very little to be depend- 
ed on, as ſeen by the microſcope; for their ſeveral 
component particles being by this means removed to 
great diſtances from one another, may give reflections 
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very different from what they would, if ſeen by the 
naked eye. | — i 

The motions of living creatures alſo, or of the fluids 
contained in their bodies, are by no means to be haſtily 
judged of, from what we ſee by the microſcope, with- 
out due conſideration ; for as the moving body, and 
the ſpace wherein it moves, are magnified, the motion 


muſt beſo too; and therefore that rapidity with which 


the blood ſeems to paſs through the veſſels of ſmall 
animals muſt be judged of accordingly: ſuppoſe, for 
inſtance, that a horſe and a mouſe move their limbs 
exactly at the ſame time, if the horſe rugs a mile while 
the mouſe runs 50 yards; though the number of ſteps 
are the ſame in both, the motion of the horſe mult not- 
withſtanding be allowed the ſwifteſt; and the motion 
of a mite, as viewed by the naked eye, or through the 
microſcope, is perhaps not leſs different. 

MIDAS, in fabulaus hiſtory, a famous king of 
Phrygia, who having received Bacchus with great 
magnificence, that god, out of gratitude, offered to 
grant him whatever he ſhould aſk. Midas defired that 
every thing he touched ſhould be changed into gold. 
Bacchus conſented; and Midas, with extreme pleaſure, 
every where found the effects of his touch. But he had 
ſoon reaſon to repent of his folly : for wanting to eat 
and drink, the aliments no ſooner entered his mouth, 
than they were changed into gold; which obliged him 
to have recourſe to Bacchus again, to beſeeeh him to re- 
ſtore him to his former ſtate; an which the god ordered 
him to bathe in the river Pactolus, which from thence 
forward had golden ſands. Some time after, being cho- 
ſen judge between Pan and Apollo, he gave another 
inſtance of his folly and bad taſte, iu preferring Pan's 
muſic to Apollo's; on which the latter being enraged, 
gave him a pair of aſſes ears. See the article Aol ro. 

Mipas, Zar: bell, the ſmooth ovato-oblong bucci- 
num, with an oblong and very narrow mouth. It con- 
fiſts of fix volutions, but the lower one alone makes up 
almoſt the whole ſhell. 

MID. aAvxx, the point of the ecliptic that culmi- 
nates, or in which it cuts the meridian. 

MIDDLEBURG, one of the friendly iſlands in 
the ſouth-ſea, This iſland was firſt diſcovered by 
"Taſman, a Dutch navigator, in Janvary 1742-33 
and is called by the natives Ea- Co-abhe: it is about 
ſixteen miles from north to ſouth, and in the wideſt 
part about eight miles, from eaſt to welt. The ſkirts 
are chiefly laid out in plantations, the ſouth-weſt and 
north-weſt fides efpecially. The interior parts are 
but little cultivated, though very capable of it : but 
this neglect adds greatly to the beauty of the iſland; 
for here are agreeably diſperſed groves of cocoa-nuts 
and other trees, lawns covered with thick graſs, here 
and there plantations and paths leading to every part 
of the iſland, in ſuch beautiful diſorder, as greatly to 
enliven the proſpect. The hills are low; the air is 
delighiful ; but unfortunately water is denied to this 
charming ſpot. Yams, with other roots, bananas, 
and bread-fruit, are the principal articles of food; but 
the latter appeared to be ſcarce. Here is the pepper- 
tree, or ava-ava, with which they make an intoxica- 
ting liquor, in the ſame diſguſting manner as is prac- 
tiled in the Society Iflands, Here are ſeveral odort- 
ferous trees and ſhrubs, particularly a ſpecies of the 
lemon tribe; and the botanical gentlemen. met with 


various new ſpecies of plants. Here al | 
ho pets YA E OP. lo are a fes l 
here are no towns or villages; moſt of the houſe, - 
are built in plantations, which are laid out in 7" Wa 
parts, with no other order than what convenience re. 
quires. They are neatly conſtructed, but are leſs 
roomy and convenient than thoſe in the Society Illes 
The floors are a little raiſed, and covered with thick 
ſtrong mats. The ſame ſort of matting ſerves to ineloſe 
them on the windward ſide, the others being open 
They have little areas before moſt of them, which are 
planted round with trees or ornamental ſhrubs, whoſe 
fragrance perfumes the air. Their houſehold furni. 
ture conſiſts of a few wooden platters, cocoa-nut 
ſhells, and pillows made of wood, and ſhaped like 
four-footed (tools or forms: their common elothin 
with the addition of a mat, ſerves them for bedding. |; 

The natives are of a clear mahogany or cheſnut 
brown, with black hair, in ſhort frizaled curls, which 
ſeems to be burnt at the tips; their beards are cut or 
ſhaven. The general ſtature-of the men is equal to 
our middle ſize, from five feet three to fve ten inches; 
the proportions of the body are very fine, and the 
cantaurs of the limbs extremely elegant, though fome. 
thing more muſcular than at O-TFaheitee, which may 
be awing ta & greater and more copſtant exertion of 
ſtrength in their agriculture and domeſtic economy, 
Their features are extremely mild and pleafing ; and 
differ from the O-Taheitian faces in being more ob- 
long than round, the noſe ſharper, and the lips rather 
thinner. The women are, in general, a few inches 
ſhorter than the men, but not fa ſmall as the lower 
claſs of women at the Society Iflands, The practice 
of puncturing the ſkin, and blacking it, whick is 
called tattowing, is in full force among the men here, 
for their belly and loins are very ſtrongly marked ia 
configurations more compounded than thoſe at O- Ta- 
heitee. The tendereſt parta of the body were not free 
from theſe punctures; the application of which, beſides 
being very painful, muſt be extremely dangerous on 
glandulous extremities. 

The men in general go almoſt naked, having 
only a ſmall piece of cloth round the loins, but ſome 
wrap it in great abundance round them fromer 
wailt ; this cloth is manufactured much like that at 
O-Taheitce, but overſpread with a ſtrong glue, which 
makes it ſtiff, and fit to reſiſt the wet. The women 
are likewiſe covered from the waiſt downwards: they 
often have looſe necklaces, couſiſting of ſeveral ftrings 
of ſmall ſhells, ſeeds, teeth of fiſhes; and in the 
middle of all, the round operculum, or cover of a ſhell 
as large as a crown-piece, The men frequently weat 
a ſtring round their necks, from which a mother. of- 
pearl ſhell hangs down on the breaſt ; both the ears 
of the women were perforated with two holes, aud a 
cylinder cut out of tortoiſe - ſnell or bone was ſtruck 
through both the holes. . The moſt remarkable cir- 
cumfance obſerved of this people was, that molt of 
them wanted the little finger on one, and ſometimes 
on both hands: the. difference of ſex or age did not 
exempt them from this amputation; for even among 
the few children that were ſeen running about naked 
the greater part had already ſuffered ſuch loſs. Thi 
circumſtance was obſerved by Taſman. Another {1n- 


gularity which was obſerved to be very general 9 
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which appeared to have been burnt or bliſtered. On 
ſome it ſeemed to have been recently made, on others 
it was covered with ſeurf, and many had only a ſlight 
mark of its former exiſtence : how, or for what pur- 
poſe it was made, could not be learnt, The women 
here, in general, were reſerved; and turned, with diſ- 
gult, from the immodeſt behaviour of ungovernable 
men: there were not, however, wanting ſome 
who appeared to be of eaſy virtue, and invited their 
lovers with laſcivious geſtures. The language ſpoken 
here is ſoft, and not unpleaſing; and whatever they 
ſaid was ſpoken in a kind of linging tone. O-Mai and 
Mahine, who were both paſſengers on board the ſhip, 
at fir declared that the language was totally new, 
and unintelligible to them; however, the affinity of 
{.veral words being pointed out, they ſoon caught the 


- particular modification of this dialect, and converſed 


much better with the natives than any on board the 
%ips could have done, after a long intercourſe, They 
unve the neateſt ornaments imaginable, conſiſting of 
3 number of little flat fticks, about five inches long, 
of a yellow wood like box, firmly and elegantly con- 
nected together at the bottom by a tiſſue of the fibres 
of cocoa-nut, ſome of which were of their natural 
colour, and others dyed black ; the ſame fibres were 
lkewiſe uſed in the making of baſkets, the taſte of 
which was highly elegant, and varied into different 
forms and patterns. Their clubs are of. great variety 
of ſhapes, and many of them ſo ponderous as ſcarce 
to be managed with one hand. The moſt common 
form was quadrangular, ſo as to make a rhomboid at 
the broad end, and gradually tapering into a round 
handle at the other. - Far the greater part were cur- 
ved all over ia many chequered patterns, which ſeem- 
ed to have required a long ſpace of time, and incre- 
dible patience, to work up; as a ſharp ſtone, or a 
piece of coral, are the only tools made uſe of : the 
whole ſurface of the plain clubs was as highly poliſhed 
as if an European workman had made them with the 
beſt inſtruments. Beſides clubs, they have ſpears of 
the ſame wood, which were ſometimes plain ſharp- 
pointed flicks, and ſometimes barbed with a fting-ray's 
tal, They bave likewiſe bows and arrows of a pecu- 
liar conſtruction : the bow, which is ſix feet long, is 
abont the thickneſs of a little finger, and when ſlack 
forms a flight curve; its convex part is channelled 
with a fingle deep groove, in which the bow-ftring is 
lodged. The arrow is made of reed, near fix feet 
'ong, and pointed with hard wood: when the bow is 
to be bent, inſtead of drawing it fo as to increaſe the 
vatura] curvature, they draw it the contrary way, 
make it perfectly fraight, and then form the curve 
on the other fide. Moſt of their canoes have out- 
riggers, made of poles, and their workmanſhip is very 
aumirable : two of theſe canoes are joined together 
vii a ſurprifing exactneſs, and the whole ſurface re- 
war 2 very curious poliſh, Their paddles have ſhort 
wad blades, ſomething like thoſe at O-Taheitee, but 
more neatly wrought, and of better wood. 
3 their dead above ground, after the man- 
r of the Society Iſlauds; as a corpſe was ſeen de- 
Posted on a low hut. 
3 were ſeen ſeveral men and women afflicted 


in leprous diſcaſes, in ſome of whom the diſorder 
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had riſen to a high degree of virulence ; one man in ide 
Middleton. 


articular had his back and ſhoulders covered with a 
ha cancerous ulcer, which was perfectly livid with- 
in, and of a bright yellow ail round the edges. A 
woman was likewiſe unfortunate enough to have her 
face deſtroyed by it in the moſt ſhocking manner; 
there was only a hole left in the place of her noſe ; 
her cheek was ſwelled up, and continually oozing out 
a purulent matter; and her eyes ſeemed ready to fail 
out of her head, being bloody and fore : though thele 
were ſome of the moſt miſerable objects that could 
poſſibly be ſeen, yet they ſeemed to be quite unconcern- 
ed about their misfortunes, and traded as briſkly as 
any of the reſt. - N 

MIDDLESEX, a county of England in which 
ſlands the city of London. This county, which derives 
its name from its ſituation amidlt the three kingdoms of 
the Eaſt, Welt, and South Saxons, is bounded on the 
welt by Buckinghamſhire, from which it is ſeperated by 
the little river Coln and the ſhirediteh; on the north 
by Hertfordſhire ; on the eaſt by the river Lea, which 
parts it from Eſſex ; and on the ſouth by the Thames, 
which divides it from Surry. It is but of ſmall ex» 
tent, in length not excceding 21 miles, in breadth 15, 
and in circumference eighty ; but, by reaſon of the 
cities of London and Weſtminſter, aud the numerous 
large villages in their nighbourhood, it is by far the 
moſt populous and wealthy in England. The whole 
of it lies in the dioceſe of London; and is divided in- 
to fix hundreds, two liberties, and ſeventy-three pa- 
riſhes, which, beſides London and Weſtminſter, con- 
tains five market- towns. There are ſeveral royal parks 
in it, and a great many chapels of eaſe. The ſheriffs 
are not appointed by the king, but choſen by the livery - 
men of London, | 

As the ſoil is gravelly, and exceedingly well culti- 
vated, in conſequence of the great number of inhabi- 
tants, the air is very pure and wholeſome. The great 
quantities of rich manure produced by ſuch multitudes 
of people and cattle has ſo improved and enriched 
the lands, that they are extremely fruitful in vege- 
tables of all kinds. In the neighbourhood of Londoa 
there 1s little or no corn, the land being employedeither 
for feeding cows, raifing hay, or as garden grounds. 

MIDDLETON (Dr Conyers), a very celebrated 
Engliſh divine, the fon of a clergyman in Yorkſhire, 
was born at Richmond in 1683. He diſtinguiſhed 
himſelf, while fellow of Trinity-coltege Cambridge, 
by his controverſy with Dr Bentley his maſter, re- 
lating to ſome mercenary conduct of the latter in that 
Ration. He afterwards had ,a controverſy with the 
whole body of phyſicians, on the dignity of the medi- 
cal profeſſion ; concerning which he publiſhed, De me- 
dicorum apud veteres Romanos degentium conditione diſ- 
ſertatio; qua, contra viros celeberrimos Facebum Spo- 
nium et Richardum Meadium, ſervilem atque ignobilem 
eam fuiſſe, oftenditur: and in the courſe of this diſpute 
much reſentmeut and many pamphlets appeared. 
Hitherto he had ſtood well with his clerical brethren ; 
but he drew the reſentment of the church on him in 
1729, by writing“ A letter from Rome, ſhewing an 
exact conformity between popery and paganiſm,“ 
&c.; as this letter, though politely written, yet ate 
tacked popiſh miracles with a gaiety that appcared 
dangerous to the cauſe of miracles iu gencral. Nor 
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E were his Objections to Dr Waterland's manner of vin- of the upper deck. 


Mid ſhip. 


dicating Scripture againſt Tindal's “ Chriſtianity as 
old as the Creation,” looked on in a more favourable 
point of view. In 1741, came out his great work, 
„The hiſtory of the life of M. Tullius Cicero,” 2 vols 
4to; which is indeed a fine performance, and will 
probably be read as long as taſte and polite literature 
ſubſiſt among us: the author has nevertheleſs fallen 
into the common error of biographers, who often give 
panegyrics inſtead of hiſtory. In 1748, he publiſhed, 
« A free inquiry into the miraculous powers which 
are ſuppoſed to have ſubſiſted in the Chriſtian church 
from the earlieſt ages, through ſeveral ſucceſſive cen- 
turies.” He was now attacked from all quarters; but 


-before he took any notice of his antagoniſts, he ſup- 
plied them with another ſubject in “ An examination 


. of. the lord biſhop of London's diſcourſes concerning 


plate 
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the uſe and extent of prophecy,” &c. Thus Dr Mid- 
dleton continued to diſplay talents and learning, which 
were highly eſteemed by men of a free turn of mind, 
but by no means in a method calculated to invite pro- 
motion in the clerical line. He was, in 1723, choſen 
principal librarian of the public library at Cambridge; 
and if he roſe not to dignities in the church, he was 
in eaſy circumſtances, which permitted him to aſſert a 
dignity of mind often forgot in the career of prefer- 
ment. He died in 1750, at Hilderſham in Cam- 
bridgeſhire, an eſtate of his own purchaſing ; and in 
1752, all his works, except the life of Cicero, were 
collected in 4 vols, 4to. 

MIDIAN, or Madian, (anc. geog.) a town on 
the ſouth ſide of Arabia Petrza ; ſo called from one 
of the ſons of Abraham by Keturah. Another Midian, 


near the Arnon and ZEoplis, in ruins in Jerome's 


time; with the daughters of theſe Midianites the 
Iſraelites committed fornication, and were guilty of 
idolatry. A branch of the Midianites dwelt on the 
Arabian gulph, and were called Xenites ; ſome of 
whom turned proſelytes, and dwelt with the Iſraelites 
in the land of Canaan. 

MID-LOTHIAN. See LoTran. 

MIDSHIP-rzans, a name given to that timber, 
or combination of pieces formed into one timber, 
which determines the extreme breadth of the ſhip, 
as well as the figure and dimenſion of all the inferior 
timbers. 

In the article Suir-Building, the reader will find 
a full explanation of what is meant by a-frame of 
timbers. He will alſo perceive the outlines of all the 
principal frames, with their gradual dimenſions, from 
the midſhip- frame delineated in the plane of projection 
annexed to that article. As the parts of which the 
ſeveral frames are compoſed have the ſame relation to 
each other throughout the veſſel; and as all the cor- 
reſponding pieces, without and within thoſe frames, 
are alſo nearly alike, and fixed in the ſame manner; it 
will be here ſufficient for our purpoſe to repreſent the 
principal, or midſhip-frame, together with its corre- 
ſponding parts, which are as follow : 

A, the keel, with à the falſe keel beneath it. 

B, the chocks fixed upon the kelſon, to retain the 
oppoſite pieces of the riders firmly together. 

C, one of the beams of the orlop. 

D, one of the lower-deck beams; with 4 the beams 


E, the hanging-knees, by which the beams are at. 
tached to the timbers. | 1 9 9 25 

F, the flaudards, which are fixed above the decks 
to which they belong. | 

G, the clamps, which ſuſtain the extremities of the 
beams, 

H, the gun-ports of the lower-deck ; with þ the 
ports of the upper-deck. 

I, K, L, different pieces of thick-/uff, placed op- 
poſite to the ſeveral ſcarfs, or joinings, in the frame of 
timbers. 

M, the planks of the deck. 


N, the water-ways. 
O, the planks of the ceiling, between the ſeveral 


ranges of thick-ſtuff. 


P, the ſpirketing. 
the main-wale, to fortify the ſhip's fide oppo- 

ſite to the lower deck. | a 

R, the channel-wale, oppoſite to the upper deck. 

8, the waiſt-rail. 
2 the ſtring, with, the moulding under the gun- 
waſe. a 

U, the floor-timbers, which are laid acroſs the keel, 
and bolted to it. | 

V, the ſeveral futtocks ; and W the top-timbers, 
which are all united into one frame. 

X, the kelſon. | 

MIDSHIPMAN, a ſort of naval cadet, appointed 
by the captain of a ſhip of war, to ſecond the orders 
of the ſuperior officers, and aſſiſt in the neceſſary bu- 
fineſs of the veſſel, either aboard or aſhore. 
The number of midſhipmen, like that of ſeveral 


other officers, is always in proportion to the ſize of the - 


ſhip to which they belong. Thus a firſt-rate man of 
war has 24, and the inferior rates a ſuitable number in 
proportion. No perſon can be appointed lieutenant 
without having previouſly ſerved two years in the royal 
navy in this capacity, or in that of ate, befides ha- 
ving been at leaſt four years in actual ſervice at ſea, ei- 
ther in merchant-ſhips, or in the royal navy. 
Midſhipman is accordingly the ſtation in which a 


young volunteer is trained in the ſeveral exerciſes ne- 


ceſſary to attain a ſufficient knowledge of the machi- 

nery, movements, and military operations of a ſhip, 

to qualify him for a ſea-officer. 3 
On his firſt entrance in a ſhip of war, every mul- 


ſhipman has ſeveral diſadvantageous circumſtances to 


encounter. Theſe are partly occafioned by the nature 
of the ſea-ſervice; and partly by the miſtaken preju- 
dices of people in general reſpecting naval diſcipline, 
and the genius of Gilors and their officers. No cha- 
racer, in their opinion, is more excellent than that 
of the common ſailor, whom they generally ſuppoſe to 
be treated with great ſeverity by his officers, drawing 
a compariſon between them not very advantageous 10 
the latter. The midſhipman uſually comes aboard 
tin&ured with theſe prejudices, eſpecially if his edu- 
cation has been amongſt the higher rank of people; 
and if the officers happen to anſwer his opinion, he 
conceives an early diſguſt to the ſervice, from a ver) 
partial and incompetent view of its operations. Blind- 
ed by theſe prepoſſeſſions, he is thrown off his guard, 


and very ſoon ſurpriſed to find, amongſt thoſe bode 


Ma, 
wy 


a crew of abandoned miſcreants, ripe for any 
villainy. Perhaps, after a little obſerva- 
tion, many of them will appear to him equally deſtitute 
of gratitude, ſhame, or juſtice, and only deterred from 
the commiſſion of any crimes by the terror of ſevere 
puniſhment. He will diſcover, that the pernicious 
example of a l WR" 
often apt to poiſon the principles of the greateſt num- 
ber, eſpecially if the reins of diſcipline are too much 
relaxed, ſo as to foſter that idleneſs and diſſipation, 
which engender ſloth, diſeaſes, and an utter profligacy 
of manners. If the midſhipman, on many occaſions, is 
obliged to mix with theſe, particularly in the exerciſes 
of extending or reducing the fails in the tops, he ought 
reſolutely to guard againſt this contagion, with which 
the morals of his inferiors may be infected. He ſhould, 
however, avail himſelf of their knowledge, and acquire 
their expertneſs in managing and fixing the ſails and 
rigging, and never ſuffer bimſelf to be excelled by an 
inferior, He will probably find a virtue in almoſt 
every private ſailor, which is entirely unkyown to many 
of his officers : that virtue is emulation, which is not 
indeed mentioned amongſt their qualities by the gentle- 
men of terra firma, by whom their characters are of- 
ten copiouſly deſcribed with very little judgment. 
Tnere is hardly a common tar who is not envious of 
ſuperior ſkill in his fellows, and jealous on all occa- 
ſions to be outdone in what he conſiders as a branch of 
his duty: Nor is he more afraid of the dreadful confe- 
quences of whiſtling in a ſtorm, than of being ſtig- 
matized with the opprobrious epithet of /ubber. For- 
tified againſt this ſcandal, by a thorough knowledge 
of his buſineſs, the ſailor will ſometimes ſneer in 
private at the execution of orders which to him ap- 
pear aukward, improper, or unlike a ſeaman. Nay, 
he will perbaps be malicious enough to ſuppreſs his 
own judgment, and, by a punQual obedience to com- 
mand, execute whatever is to be performed in a man- 
ner which he knows to be improper, in order to ex- 
poſe the perſon commanding to diſgrace and ridicule, 
Little ſkilled in the method of the ſchools, he conſi- 
ders the officer who cons his leſſon by rote as very ill 
qualified for his tation, becauſe particular ſituations 
might render it neceſſary for the ſaid officer to aſſiſt at 
putting his own orders in practice. An ignorance in 
this practical knowledge will therefore neceſſarily be 
thought an a deficiency by thoſe who are to 
follow his directions. Hence the midſhi pman who aſſo- 
ciates with theſe ſailors in the tops, till he has acquired 
a competent ſkill in the ſervice of extending ar reducing 
the ſails, &c. will be often entertamed with a number 
of ſeurrilous jeſts, at the expence of his. ſuperiors. 
Hence alſo he will learn, that a timely application to 
thoſe exerciſes can only prevent him from appearing 
in the ſame deſpicable point of view, which mult cer- 


Nip- ſailors, 
N. miſchief or 
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THE art of aſſiſting women in the birth of children. 
It is ſuppoſed to comprehend alſo the manage- 
ment of women both before and after delivery, as 


* as the treatment of the child in its moſt carly 
4 ate... 


. - 


few of the vileft in a ſhip of war are too 
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tainly be a cruel mortification to a man of the ſmalleſt Midſhip- 


ſenſibility. 

It the midſhipman is not employed in theſe ſervices, 
which are undoubtedly neceſſary to give him a clearer 
idea of the different parts of his occupation, a variety 
of other objects preſent themſelves to his attention. 
Without preſuming to diate the ſtudies which are 
moſt eſſential to his improvement, we could wiſh to 
recommend ſuch as are moſt ſuitable to the bent of his 
inclination, Aſtronomy, geometry, and mechanics, 
which are in the firſt rank of ſcience; are the mate- 
rials which form the ſkilful pilot, and the ſupcrior ma- 
riner. The theory of navigation is entirely derived 
from the two former, and al the machinery and move- 
ments of a ſhip are founded upon the latter. The ac- 
tion of the wind upon the ſails, and the reſiſtance of 
the water at the ſtem, naturally diate an inquiry into 
the property of ſolids and fluſds:. and the ſtate of the 
ſhip, floating on the water, ſeems to direct his appli- 
cation to the ſtudy of hydroſtatics and the effects of 
gravity. A proficiency in theſe branches of ſcience 
will equally enlarge his views, with regard to the 0- 
perations of naval war, as directed by the efforts of 
powder and the knowledge of projectiles. The mot 


effectual method to excite his application to thoſe ſtu-- 


dies 1s, perhaps, by looking round the navy, to ob- 
ſerve the characters of individuals. By this inquiry 
he will probably diſcover, that the officer, who 1s 
eminently ſkilled in the ſciences, will command uni- 
verſal reſpect and approbation; and that whoever is 
ſatisfied with the deſpicable ambition of ſhining the 


hero of an aſſembly, will be the object of univerſal 


contempt. The attention of the former will be enga- 
ged in thoſe ſtudies which are highly uſeful to him- 
ſelf in particular, and to the ſervice in general, The 
employment of the latter is to acquire thoſe ſuperfi- 
cial accompliſhments that unbend the mind from 
every uſeful ſcience, emaſculate the judgment, and ren- 
der the hero infinitely more dextrous at falling into 
his ſtation in the dance than in the line of battle, 
Unleſs the midſhipman has an unconquerable aver- 
ſion to the acquiſition of thoſe qualifications, which 
are ſo eſſential to his improvement, he will very rare- 
ly want opportunities of making a progrels therein. 
Every ſtep he advances in thoſe meritorious employ - 
-ments will facilitate his acceſſion to the next in order. 
If the dunces, who are his officers or meſs-mates, are 
rattling the dice, roaring bad verſes, hiſſing on the 
flute, or ſcraping diſcord from the fiddle, his atten- 


tion to more noble ſtudies will ſweeten the hours of re- 
laxation. He ſhould recolle& that no example from 


fools ought to influence his conduct, or ſeduce him from 
that laudable ambition which his honour and advan-- 
tage are equally concerned to purſue. 


, 


Hisrokv. The art of midwifery is certainly almoſt 
coe val with mankind. The firſt midwife of whom men- 
tion is made under that name, aſſiſt ed at the ſecond la- 
bour of Rachel, the wife of Jacob. Another midwife is ſpo- 


ken of in Geneſis, at the lying- in of Thamar, * 
eli- 


man. 
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but in Britain they have more generally been called ", 


delivered of twins. But the moſt honourable mention 
of midwives is that in Exodus, when Pharaoh king of 
Egypt, who had a mind to deſtroy the Hebrews, com- 
manded two midwives to kill all the male children 
of the Hebrew women; which command they diſobey- 
ed, and thereby obtained a recompence from God. 
From all the paſſages in Scripture where midwives 
are mentioned, it is plain, that women were the only 
praQitioners of this art among the Hebrews. Among 
the Greeks alſo women aflifted at labours. Phanarcte 
the mother of Socrates was a midwife. Plato ſpeaks 
at large of midwives, explains their functions, regu- 
lates their duty, and remarks that they had at- Athens 
the right of propofing or making marriages. Hippo- 
crates makes mention of midwives, as well as Ari- 


totle, Galen, and Aetius. This laſt even frequently 


quotes a woman called Aſpaſſa, who was probably a 
midwife, They were called among the Greeks 
blau, or 127p24ai%; that is to ſay, mamma, or grand- 
mamma. 

We are fill better acquainted with the cuſtoms of 
the Romans, and know that they employed women 
only. This may be deduced from the comedies of 
Plautus and "Terence alone. We there ſee that they 
are women only who are called to aſſiſt perſons in la- 
bour. Beſides, Pliny, in his Natural Hiſtory, fre- 
quently ſpeaks of midwives and their duties; and 
names two, Sotira and Saipe, who bad apparently the 
greateſt reputation. Women were alſo employed af- 
ter the fall of the empire; and it is certain, that, till 
lately, all civilized nations have employed women on- 
ly as midwives. This appears even from their names 
in many different languages, which are all feminine. 
There were, however, eſpecially in great cities, ſur- 
grons who applied themſelves to the art of midwitery, 
and made it their peculiar ſtudy. They were ſent for 
in difficult cafes, where the midwives found their inca- 
pacity ; and then the ſurgeon endeavoured to deliver 
the woman by having recourſe to inſtruments uſeful in 
thoſe caſes, as by crotchets, crows-bills, &c.; but 
25 theſe caſes happened but ſeldom, women remained 
in poſſciſion of this buſineſs. It is certain, according 
to Attruc, that Maria Thereſia wife of Lewis XIV. 
employed women only in her labours; and the example 
of tne queen determined the conduct of the princeſſes 
aud Ccuuit-ladies, and likewiſe of the other ladies of 
the city, The ſame author tells us, that he has been 
atſured, that the epech of the employment of men- 
midwives goes no farther back than the firſt lying-in 
of Madam de la Valiere in 1663. As ſhe delired it 
might be kept a profound ſecret, the ſent for Julian 
Clement a ſurgeon of reputation. He was conducted 
with the greateſt ſecrecy into an houſe where the lady 
Was, with her face covered with a hood; and where it 
is ſeid the king was concealed in the curtains of the 
bed. The fame furgeon was employed in the ſubſe- 
quent labaurs of the ſame lady ; and as he was very 
{ucceſsful with her, men-midwives afterwards came in- 
to repute, and the princeſſes made uſe of ſurgeaas on 
fimilar oceaſions; and as ſoon as this became faſhion- 
able, the name of acoucheur was invented to fignify 


this claſs of ſurgeons. Foreign countries ſoon adop- 


ted the cnitom, and likewiſe the name of acoucheurs, 
though they had no ſuch term in their owa language; 


Mmen-Mid WIVES. 


In oppolition to this account, which is taken ffn 


Aſtruc, that author tells us, that he is aware of an 
objection from Hyginus, who. aſſerts, that the ancient; 
had no midwives; which made the women, through 
modeſty, rather chooſe to run the riſk of death than 
to make uſe of men on this occaſion, For the Athe. 
nians, he adds, had forbid women and ſlaves to ſtudy 
phylic, that is to ſay, the art of midwifery, A your 
woman, named Agnodice, detirous of learning thig an, 
cut off her hair, dreſſed herſelf in the habit of a man 
and became a ſcholar to one Hierophilus. She aſter. 
wards followed this bufineſs. The women at firſt re. 
fuſed aſſiſtance from her, thinking ſhe was a man; but 
accepted thereof when ihe had convinced them that 
ihe was a woman, 

To this account our author replies, that the autho- 
rity of Hyginus is by no means to be depended upon. 
His book is full of ſoleciſms and barbariſms; and 
therefore cannot be attributed to any writer who lived 
before the fall of the empire; but mult have been the 
work of an author who lived when the Latin tongue 
was corrupted ;_ that is, about the ſeventh or eighth 
century. 'The contradictions met with in this book al. 
ſo give room to ſuſpeR that it is not the work of one 
hand, but of ſeveral. The authority of ſuch a work, 
therefore, is by no means ſufficient to deſtroy the telli- 
monies of thoſe writers who affirm, that among the 
Greeks the care of lying - in women was committed eu- 
tirely to others of their own ſex. 

The att of midwifery ſeems not to have been ſo ſoon 
improved as that of phyſic. Hippocrates, though an 
excellent phyſician, ſeems to have been a very bad 
midwife. He was acquainted with no other kind of 
natural labour than that in which the head preſents; 


and condemns footling labour as fatal both to mother 
and child: he would have the children ia ſach caſes 


turned, fo that the head may preſent : but, ſays be, if 
the arm, or leg, or both, of a living child prelent, 
they mult, as . as diſcovered, be returned into the 
womb, and the child brought into the paſſage with its 
head downwarde. For this purpoſe he advites to rol 
the woman on the bed to ſhake her, and make her 


jump : he propoſes the ſame expedients to procure the 


child's delivery; and if they do not ſucceed}, he adviſes 
to extract it with crotchets, and, whatever happens, 
to diſmember it. 


From the time of Hippocrates to that of Celſus, 


who lived in the reign of the emperor Tiberius, ve 


have no accounts of any improvements in midwifery ; 
but this author gives two very uſeful directions. l. la 
dilating the womb : „ We malt (ſays he) introduce 
the fore-finger, well moiſtened with hog's lard, into the 
mouth of the womb, when it begins to open, and in 
like manner afterwards a ſecond, and ſo on until ll 
the fingers are introduced, which are then to be uſed 
by ſeparating them, as a kind of dilater, to diſtend the 


. e 4 
orifice, and facilitate the introduction of the ha" 


which is to act in the womb. 2. Children may bede- | 


livered by the feet caſily and ſafely, without crotchets 
by taking hold of their legs. For this purpole v* 
mult take care to turn children, which are otherw!* 
placed in the womb, with their head or feet _ 

wards 
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„ Tt is true, Celſus ſpeaks of a dead child 
at it was eaſy to conclude from thence, that 
the ſame practice might be uſed with ſucceſs to deliver 
a living child. Nevertheleſs, this was not done; and, 
notwithſtanding the authority of Celſus, the for- 
mer prejudice continued for a long time. Tho? Pliny, 
who lived under the emperors Veſpaſian and Titus, was 
not a phyſician himſelf, yet by condemning footling 
labour he atteſts the opinion of the phyſicians of his 
tine. He aſſerts, as a known fact, that footling la- 
bour was a preternatural kind of labour : he add3, that 
children which came into the world in this manner 


were called Agrippa, that is to ſay, born with a great 


deal of difficulty. | 

But however common this opinion was, it was never 
univerſally received; and ſeveral phyſicians of charac- 
ter roſe up, who, without ſuffering themſelves to be 
dazzled with the common prejudice, or ſeduced by the 
authority of Hippocrates or Galen, recommended and 
approved of faotling delivery. The queſtion then 
was a long time undecided ;z and even in 1657, Rive- 
rius, a phy ſician of reputation, condemned footling la- 
bour. Mauriceau alſo remarks, in the firſt edition of 
his book, on the diſorders of pregnant women, print- 
ed in 1664, that many authors were ſtill of opinion, 
that when The child preſented with its feet, it ſhould 


be turned to make it came with its head foremoſt ; but 
© after having obſerved that it is difficult, if not impoſ- 


ſible, to execute this, he cancludes, © it is much bet» 
ter to extract the child by its feet when they preſent, 
than to run the hazard of doing worſe by turning it.“ 
All practitioners, however, are now of the fame opi- 
niom; and the knowledge of midwifery has been fo 
much increaſed within this century, that it ſeems to 
have nearly attained its ultimate perfection, and its 
operations reduced almoſt te a geometrical certainty 
And this, ſays Aſtrue, is not furpriting ; for, after all, 
the art of midwifery is reduced to the following me- 
ehanical problem, “ An extenlible cavity of a certain 
capacity being given, to pals a flexible body of a given 
length and thickneſs through an opening dilatable to 
a certain degree,” This might be reſolved geometri- 
cally, if the different degrees of elaſticity of the womb, 
and ſtrength and weaknefs of the child, the greater 
or leſſer Ciſp6fition of the blood to inflammation, and 
the greater or leſſer degree of irritability of che nerves, 


did not occaſion that uncertainty which phyfical facts 


_— produce in all phyfico-mathematical que- 
ions. | 


Char. I. Of Pregnancy. 


Ar the time of conception, and for ſome time af- 
ter, the parts which form the ſmall fœtus are ſo blend- 
ed together, that one cannot be diſtinguiſhed from 
another, The whole maſs is. then called an ovum. 
This ovom conſiſts of four membranes ; the placenta, 


or aſter-birth; the funis umbilicalis or navel- ſtring, 


leading to the child; and the ſurrounding watery fluid 
m which it floats. Before the child acquires a diſtin 
and regular form, it is called embryo, and afterwards 


retains the name of Artur till its birth. For the in- 


creaie and nutrition of the fetus, ſee the article Gz- 
NERAFION, 


: During the progreſs of impregnation the uterus ſuf- 
215 conſiderable changes ;. but, though 3t enlarges as 


* 


ne oo 


the ovum increaſes, yet, ig regard to its contents, it is Pregnancy. 
never full; for, in early geſtation, thefe are confined a aaa 
to the fundus only: and though the capacity of the 

uterus increaſes, yet it is not mechanically ſtretched, 

for the thickneſs of its ſides do not diminith ; there is 

a proportional increaſe of the quantity of fluids, and 

therefore pretty much the ſame thickneſs remains as be- 

fore impregnation. : 

Tae gravid uterus is of different ſizes in different 
women; and muſt vary according to the bulk of the 
fetus and, involuera. The fituation will alſo vary ac- 
carding to the increaſe of its contents and the poſi- 
tion of the body. For the firſt two or three months, 
the cavity of the fundus is triangular as before im- 
pregnation; but as the uterus flretches, it gradually 
acquires a more rounded form. In general, the ute 
rus never riſes directly upwards, but inclines a little 
obliquely, moſt commonly to the right ſide; its pofi- 
tion 1s never, however, ſo oblique, as tv prove the ſole 
cauſe either of preventing or retarding delivery : ity 
increaſe of bulk does not ſeem to ariſe merely from di- 
ſtention, but to depesd on the ſama cauſe as the ex- 
tenſton of the ſkin in a growing child. This is proved 
from ſome late inſtances of extra-uterine fœtuſes, where 

the uterus, though there were no contents, was nearly 
of the ſame ſize, from the additional quantity of nou- 
riſhment tranſmitted, as if the ovum had been contain» 
ed within its cavity. 

The internal ſurface, which is generally pretty 
ſmooth, cxcept where the placenta adheres, is Jined 
with a tender effloreſcence of the uterus which, after 
delivery, appears as if torn, and is thrown off with the 

leanſings. This is the membran decidua of Dr 

Hunter, 

Though the-uterus, from the moment of concep- 
tion, is gradually diflended, by which conſiderable. 
changes are occaboned, it is very difficult to judge of 
pregnancy from appearances in the early months. 
For the farſt three months the os tincz feels ſmooth. 
and even, and its orifice as ſmall as in the virgin ſtate. 
When any difference can be perceived, about the 
fourth or fifth month from the deſcent of the fundus 
through the pelvis, the tubercle or projecting part of 
the os tincæ will ſeem larger, longer, and more ex- 
panded; but, after this period, it ſhortens, particu- 
larly at its fore-parts and ſides, and its orifice or la- 
bia begin to ſeparate, ſo as to have its conical appear- 
ance deſtroyed. The cervix, which in the early 
months is nearly ſnut, now begins to firetch and to 
be diſtended to the os fince; but during the whole 
term of utero-geſtation, the mouth of the uterus ia 

- ſtrongly cemented with a ropy mucus, which lines it 
and the cervix, and begins to be difcharged on the 
approach of labour. In the laſt week, when the cer- 
vix utert is completely diſtended, the uterine orifice 
begins to form an elliptical tube, inftead of a fiſſure, 
ar to aſſume the appearance of a ring on a large globe; 
and often at this time, eſpecially in pendulous bellies, 
diſappears entirely, ſo as to be out of the reach of the 
finger in touching. Hence the os uteri is not in the 
direction of the axis-of the womb, as has generally 
been ſuppoſed. 

About the fourth, or between the fourth and fifth 
month, the fundus uteri begins to riſe above the pubes- 
or brim of the pelvis, and its cervix to be diſtended 

nearly 
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nearly one third. In the fifth month the belly ſwells, 
like a ball, with the ſkin tenſe, the fundus about half 
way between the pubes and navel, and the neck one 
half diſtended. After the ſixth month the greateſt part 
of the cervix uteri dilates, ſo as to make almoſt one ca- 
vity with the fundus, In the ſeventh month the fun- 


dus advances as far as the umbilicus. In the eighth it 
reaches mid-way between the navel! and ſerobiculus 


cordis; and in the ninth to the ſcrobiculus itſelf, the 
neck then being entirely diſtended, which, with the os 
tincæ, become the weakeſt parts of the uterus. Thus 
at full time the uterus occupies all the umbilical and 
hypogaſtric regions; its ſhape is almoſt pyriform, that 
is, more rounded above than below, and having a ftric- 
ture on that part which is ſurrounded by the brim of 
the pelvis. 

The appendages of the uterus ſuffer very little 
change during pregnancy, except the ligamenta lata, 
which diminiſh in breadth as the uterus enlarges, and 
et full time are Amoſt entirely obliterated. 

The moſt remarkable change happens in the ova- 
rium. A cicatrice of a roundiſh figure and yellowiſh 
colour appears in this body, called by anatomiſts the 
corpus luteum. It is always to be found in one of the 


ovaria, and in caſes of twins a corpus luteum often ap- 


pears in both ovaria. It was formerly conſidered as 
the calyx ovi; but modern phyſiologiſts think it a 
gland, from whence the ſeminal fluid is ejected. In 
early geſtation it is moſt conſpicuons, when a cavity 
1s obſervable, which afterwards collapſes; no veſſels 


appear at the centre of this cavity which has the ap- 


pearance of cicatrix, but all around that centre the 
lubſtance is vaſcular. 

During the progreſs of diſtention, the ſubſtance of 
the uterus becomes much looſer, of a ſofter texture, 
and more vaſcular than before conception ; its veins 
particularly, in their diameters, being enlarged in ſuch 
a manner as to get the name of /zuſesr-; they obſerve 
d more direct courſe than the arteries, which run in a 
ſcrpentine manner, anaſtomoſing with one another and 
through its whole ſubſtance, eſpecially where the pla- 
centa adheres, where this vaſcular appearance is moſt 
conſpicuous. | 

The arteries paſs from the uterus through the deei- 

dua, and open into the ſubſtance of the placenta in a 
Nanting direction. The veins alſo open into the pla- 
centa, and by injecting theſe veins from the uterus with 
wax, the whole ſpungy or cellular part of the placen- 
ta will be filled. 
The muſcular ſtructure of the gravid uterus is ex- 
tremely difficult to be ſhewn : in the wombs of women 
who die in labour, or ſoon after delivery, fibres run- 
ning in various directions are obſervable more or leſs 
circular, that ſeem to ariſe from three diſtin origins; 
viz. from the place where the placenta adheres, and 
from the aperture or orifice of each of the tubes; 
but it is almoſt impoſſible to demonſtrate regular 
plans of fibres, continued any length without inter- 
ruption. 


Cray. II. Spuricus Gravidity. 


Tur various diſeaſes incident to the uterine ſyſtem, 
and other morbid affect ions of the abdominal viſcera, 
will frequently excite the ſymptoms and aſſume the 
appearance of utero-geſtation. Complaints ariſing 


6 a Chap. I 
from a ſimple obſtruction, are ſometimes miſtaken for Sw? 
thofe of breeding; when a tumour about the region — 
of the uterus is alſo formed, and gradually becomes 
more and more bulky, the ſymptoms it occaſions are 
ſo ſtrongly marked, and the reſemblance to pregnar, 
ſo very ſtriking, that the ignorant patient is often 
deceived, and even the experienced phyſician im. 
poſed on. 

Scirrhous, polypous, or ſarcomatous tumours in or 
about the uterus or pelvis; dropſy or ventoſity of the 
uterus or tubes; ſteatoma or dropſy of the ovaria, and 
ventral conception, are the common cauſes of ſuch 
fallacious appearances. In many of theſe caſes the 
menſes diſappear; nauſea, retchings, and other ſymp. 
toms of breeding, enſue; flatus in the bowels will be 


miſtaken for the motion of the child; and in the ad. 


vanced ſtages of the diſeaſe, from the preſſure of the 
ſwelling on the adjacent parts. Tumefaction and 
hardneſs of the mammæ ſupervene, and ſometimes a 
viſcid or ſerous fluid diſtills from the nipple; circum- 
ſtances that ſtrongly confirm the woman in her opi- 
nion, till time, or the dreadful conſequences that 
_ enſue, at laſt convince her of her fatal mil. 
take. 

Falſe Conception. — Mola. Other kinds of ſpurious 
gravidity, leſs hazardous in their nature than any of 
the preceding, may under this head alſo be claſſed; 
diſeaſes commonly known by the names of falſe con- 
ception and mola: The former of theſe is nothing 
more than the diſſolution of the fœtus in the early 
months; the placenta is afterwards retained in the 
uterus, and from the addition of coagula, or in 
conſequence of diſeaſe, is excluded in an indurated 
or enlarged ftate ; when it remained for mths or 
longer, and came off in the form of a fleſhy or ſchir- 
rous-like maſs, without having any cavity in the 
centre, it was formerly diſtinguiſhed by the name of 
mola. 

Mere coagula of blood, retained in the uterus after 
delivery, or after immoderate floodings at any period 
of life, and ſqueezed, by the preſſure of the uterus, 
into a fibrous or compact form, conſtitute another 
ſpecies of mola, that more frequently occurs than any 
of the former. Theſe, though they may aſſume the 
appearances of gravidity, are generally however ex- 


pelled ſpontaneouſly, and are ſeldom followed with 


dangerous conſequences. 


Cray. III. Superfetation. 


Soox after impregnation takes place, the cervis 
uteri becomes entirely ſhut up by means of a thick 
viſcid gluten: the internal cavity is alſo lined by the 
external membrane of the ovum, which atraches itſelf 
to the whole internal ſurface of the fundus uteri: the 
fallopian tubes alſo become flaccid; and are, as gra- 
vidity advances, ſuppoſed to be removed at ſuch 
diflance, that they cannot reach the ovaria to receive 
or convey another ovum into the uterus. For theſe, 
and other reaſons, the doctrine of ſuperfztation 15 
now pretty generally exploded. —A doctrine that 
ſeems to have ariſen from the caſe of a double or 
triple conception, where, ſome time after their forma- 
tion in utero, one fœtus has been expelled, and ano- 
ther has remained; or after the extinction of life at 20 


early period, one or more may be {till retained, and 
thrown 
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grown child. 

4 11 Ae of brutes is divided into different cells; 
and their ova do not attach themſelves to the uterus 
ſo early as in the human ſubje&, but are ſuppoſed to 
receive their nouriſhment for ſome time by abſorp- 
tion. Henoe the os uteri does not cloſe immediately 
aſter conception ; for a bitch will admit a variety of 
dogs while ſhe is in ſeaſon, and will bring forth pup- 

jez of theſe different ſpecies: thus it is common for 
a prey-hound to have, in the ſame litter, one of the 

-oy-hound Find, a pointer, and a third, or more, 
different from both; another circumſtance that has 


iven riſe to ſuper-fxtation in the human ſubjeQ, - 


Which can i happen when there is a double ſet of 
parts, inſtances of which are very rare, 


Cnay. IV. Extra-uterine Fetuſes, or ventral 
| Conception. 


Tur impregnated ovum, or rudiments of the foetus, 
is not always received from the ovarium by the tuba 
Fallopiana, to be thence conveyed into the cavity of 
the uterus; for there are inſtances where the fœtus 
ſometimes remains in the ovarium, and ſometimes even 
in the tube; or where it drops out of the ovarium, 
miſſes the tubes, and falls into the cavity of the ab- 
domen, takes root in the neighbouring parts, and is 
thereby nouriſhed: But as theſe fœtuſes cannot there 
receive ſo much nouriſhment as in the ſucculent uterus, 
they are leſs, and generally come to their full growth 
before the common term. 

Of theſe ſome burſt in the- abdomen ; and others 
form abſceſſes, and are thereby diſcharged ; others 


dry, and appear bony, and remain ſo during life, or 
are diſcharged as above, or by ſtool, &c. 


CHAT. V. Monfters. 


Warn two or more ova contained in the uterus 
attach themſelves ſo near one another as to adhere in 
whole or in part, ſo as to form only one body with 
membranes and water in common, this body will form 
a confuſed irregular maſs called 99n/trous ; and thus a 
moniter may be either defective in its organic parts, 
or be ſupplied with a ſupernumerary ſet of parts de- 
rived from another ovum. 'This ſeems a rational con- 
jecture; but, while every thing relative to generation 
3s a myſtery, how can we account for the extraordi- 
nary phznomena? Some authors enumerate à third 
{ſpecies of monſter, the product of a mixed breed, ex- 
empliſied, for inſtance, in the mule, produced by the 
mixed generation of an aſs and a mare. In this ani- 
mal there are organical parts different from what pre- 
exilted in the parents; there is a defect of ſome parts, 
a luxuriant growth of others; and the defect in the 
parts of generation, which renders the animal unfit 
tor propagation, conſtitutes a very curious and partt- 


cular ſpecics. 


Cray. VI. Diſeaſes of Pregnancy. 


AFTER conception, a remarkable change is ſoon 
Ones in the genital ſyſtem. This is the ſource 
my dees ariſe different ſymptoms, that are how- 

* e to conſiderable variation, not only in the 
con kitution of different women, but in the ſame wo- 
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ters. thrown of in a ſmall and putrid ſtate, after the birth 
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man in different pregnancies, and at different periods Diiestes. 


of the ſame pregnancy. 


Pregnancy, — though a natural alteration of the 
animal-economy, which every female ſeems originally 
formed to undergo, and hence not to be conſidered as 
a ſtate of diſeaſe, occaſions, however, ſooner or later, 
in many women, various complaints, which evidently 
depend on it as a cauſe, 

Diſeaſes incident to the pregnant ſtate may be con- 
ſidered, either, 1. As ariſing from ſympatby in the 
early months; or, 2. As depending on the ſtretching 
and preſſure of the uterus towards the more advanced 
{tages. 

i. Though the former of theſe complaints are 
generally to be accounted for from other cauſes than 
that of plethora; yet, in many conſtitutions, a certain 
plethoric diſpoſition in the early months of pregnancy 
ſeems to prevail in the vaſcular ſyſtem: And therefore, 
though many inconveniencies may enſue from a too 
frequent, a too copious, or an indiſcriminate uſe of 
veneſeQion ; yet, if prudently and judiciouſly em- 
ployed, abortion by this means will rot be endan- 
gered, as ſome late authors have alleged; but, oa the 
contrary, on many occaſions, a ſeaſonable bleedi 
will be attended with the moſt beneficial and ſalutary 
effects. 

In young women, ſuddenly affected with ſevere 
ſickneſs and loathing, febrile commotion, head-ach, 
vertigo, and other ſymptoms of breeding, more eſpe- 
cially in full ſanguigeous habits, beſides a ſpare light 
diet and ſuitable exerciſe, recourſe muſt be had to 
proper evacuations, the chief of which is veneſection: 
this may be ſafely performed at any term of gravida- 
tion, and occaſionally repeated according to the ur- 
gency of the ſymptoms : ſmall breedings, at proper 
intervals, are preferable to copious evacuations, which 
in early pregnancy ought always to be carefully guarded 
againſt, 

When the ſtomach is loaded with putrid bile or 
acrid ſaburra, the offenſive matter ſhould be diſcharged 
by gentle vomits of ipecacuan, or of infuſions of cha- 
momile flowers. The violent efforts to retch and vo- 
mit, and the commotions thence excited, which often 
occaſion the expulſion of the foetus, will by this means 
frequently be removed, in molt caſes greatly dimi- 
niſhed. During the term of breeding, the tate of 
the belly muſt be alſo attended to: When laxative 
medicines become neceſſary, thoſe of the mildeſt and 
gentleſt kind ſhould be adminiſtered, 

In women liable to nervous complaints, where 
the ſtomach is weak, and the ſickneſs violent and 
continued, the patient ſhould be put on a courſe of 
light, aromatic, and ſtrengthening bitters ; ſuch as 
infuſions of bark, columbo, &c. and her diet, air, 


exerciſe, company, and amuſement, ſhould be regu- 


lated: In order to ſettle the ſtomach, and leſſen the 
ſenſibility of the ſyſtem, opiates will often happily 
ſucceed, when every other remedy fails. 

Heart-burn and diarrbza,—common ſymptoms of 
breeding, or of pregnancy, muſt be treated pretty 
much as at other times: Both complaiats chiefly de- 
pend on the {tate of the ſtomach, | 


T wnefation, tenſion, and pains in the mammæ.— 


If tight lacing here be only avoided, and the breaſts 


have room to enlarge and ſwell, no inconvenience cver 
28 U 


follows: 
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follows: Theſe effects ariſe from a natural cauſe, and 
ſeldom require medical treatment. If very trouble- 
ſome and uneaſy, bathing with oil, or anointing with 
pomatum, and covering with ſoft flannel or fur, will in 
molt caſes prove the cure. 

The menſtrual evacuation—is in ſome women 
regular for the firſt, ſecond, or third period after con- 
ception. This ſeldom happens but in women of ſan— 
guinary plethoric habits, ſuch as have been accuſtomed 
to large eopious evacuations at other times, when the 
diſcharge is to be conſidered as beneficial. 

Deliquia, nervous, of hyſteric fig. When theſe 
are occaſioned by falls, frights, and paſſions of the 


mind, they frequently end in the loſs of the child: 


But when they happen about the term of quicken- 
ing, they ſeem to ariſe from the eſcape of the uterus 
from its confinement within the capacity of the pel- 
vis; in which caſe they are commonly flight, of ſhort 


duration, and never threaten any dangerous conſe- 


uence. 

11. The ſecond claſs of complaints, viz. thoſe 
that are incident to the advanced ſtages of utero- 
geſtation, and that depend on the change of ſituation 
of the gravid uterus, its enlargement and preſſure on 
the neighbouring parts, are more painful in their 
ſymptoms, and more dangerous in their conſequences, 
than thoſe enumerated in the preceding claſs. The 
premature excluſion of the fœtus is generally the 
worlt inconvenience reſulting from the oe; the death 
of the mother, along with the loſs of the child, is too 
frequently an attendant of the other. 

Difficulty or ſuppreſſion of urine—1s ſometimes 
occaſioned by the preſſure of the uterus on the neck 
of the bladder, before the fundus uteri eſcapes from 
its confinement within the brim of the pelvis. This 
complaint, if early attended to, will ſeldom prove 
troubleſome or hazardous; but cannot be entirely re- 
moved till the uterus riſes above the brim of the pel- 
vis, and by its enlargement becomes ſupported by reſt- 
ing on the expanded bones of the oſſa ilia. But if 
neglected in the beginning, 

A retroverſion of the uterus is generally the con- 
ſequence, a caſe that demands particular attention. 
Here the fundus uteri, inſtead of being looſe, falls 
back in a reclined ſtate within the hollow of the os 
facrum : thus a tumor is formed in the vulva, where- 
of the os tincæ makes the ſuperior part; the body of 
the uterus, by this means, becomes ſtrongly wedged 
between the rectum and bladder; and, from the en- 
largement of the uterus itſelf, and accumulating load 
of fæces and urine, the reduction will prove in many 
inſtances utterly impracticable. A total ſuppreſſion 
of urine, or a rupture of the coats of the bladder, 
fever, inflammation, or gangrene of the uterus, often 
enſue; and theſe are ſueceeded by delirium, convulſions, 
death. | 

The indications of cure, in this dangerous dif- 
eaſe, are ſufficiently obvious: For, in the firſt place, 
every obſtacle that prevents the reduction ſhould be 
removed: thus the contents of the rectum and bladder 
mult, if poſſible, be evacuated ; emollient fomenta- 
tions and cataplaſms muit be applied, if indicated by 
imflammation or tumefaction of the parts. Secondly, 
The reduction of the prolapſed uterus muſt be at- 
tempted, by placing the patient upon her knees, with 


her head low and properly ſupported. While this i; 
attempted within the vagina, a finger or two ſhould 
alſo be paſſed within the rectum, by which the o 
tion in ſome caſes may be facilitated : but, at other 
times, no power whatever will be ſufficient for this 
purpoſe. Laſtly, If the reduction be accompliſhed, 
the fever, inflammatory ſymptoms, 
ſequences of the difeaſe, muſt be ſubdued ; and 3 
recurrence prevented by an open belly, reſt, ard re. 
cumbent poſture, and promoting a free diſcharge of 
urine : means that ought to be perſiſted in till the 
uterus riſes within the abdomen, when the patient will 
be ſecured from future danger. 

Caſtivenaſt in pregnancy—is inconvenient, It may 
proceed from the ſame cauſe with the preceding com. 
plaint ; it may depend of the ſtomach ; the febrile 
heat, that in many women prevails, will alſo prove an 
occaſional cauſe, It may be obviated or prevented 
by a proper regulation of the regimen, and by ſuch 
gentle laxative medicines as are belt ſuited to the fate 
of the woman; the chief of which are ripe fruit, 
magneſia, lenitive electuary, cream of tartar, ul. 
phureous and aloetic medicines, oleum ricini, emollient 
glyſters. 

The piles frequently ariſe in conſequence of coſtive. 
neſs, or from preſſure of the gravid uterus on the 
hæmorrhoidal veins. Theſe are alſo to be removed or 
palliated by the ſame means employed on other occa- 
fions; regard being had to this diſtinction, which may 
be applied univerſally to the gravid ſtate, that all 
violent remedies are to be avoided : a light diet ſhould 
be enjoined ; the belly ſhould be kept moderately 
open; and topical liniments or cataplaſms ſhould be 
applied, ſuch as Balſ. ſulphur. Balf. traumaticum, 
Liniment. ex ol. palmæ, Ung. ſambucin. cum laud. li- 
quid. Poultices of bread and milk with opium, &e. 
according to the various circumſtances of the caſe, 

Oedematous favellings of the legs and labia,—are 
occaſioned by the languid ſtate of the circulation, by 
the interruption of the refluent blood from the preſ- 
ſure of the diſtended uterus on the vena cava, &c. 
Theſe, though very troubleſome and inconvenient, 
are ſeldom however of dangerous conſequence, except 
where the habit is otherwiſe diſeaſed; and ſeldom re- 
quire puncture, as the ſwelling generally ſubſides 
very quickly after delivery. They can only, there- 
fore, at this time, admit of palliation ; for which 
purpoſe, along with a proper diet and moderate 
exerciſe, a frequent recumbent poſture, open belly, 
and dry frictions applied to the legs evening and 
morning, will prove the moſt effectual means. 


Varicous fwellings in the legs and thighs —from 


the interruption of the venal blood in theſe parts, oc. 
caſioned by the preſſure of the gravid uterus, are te 
be treated in the ſame manner with the preceding 
complaint. | 

Pains in the back, loint, cholic-pains, cramp; e- 
caſioned by the ſtretching of the uterus and appen- 
dages, and from the preſſure of the uterus on the 
neighbouring parts, ſymptoms that are moſt trouble 
ſome in a firſt pregnancy, are to be palliated by de. 
neſe&ion, an open belly, and light ſpare diet. 
the patient be of a full habit, and pre-diſpoſed to la- 
flammatory complaints, where the preſſure 1s ver) 


great in the advanced months, or in twins, &c. it 
prope? 
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emedies are neglected, inflammation of the 
uterus and adjacent viſcera, or dreadful epileptic fits, 


e. may quickly enſue; the event whereof is generally 


fatzl, Crampiſh ſpaſms in the belly and legs require 


the ſame palliative treatment; to which may be added 


friction, and the application of æther, ol. volatil. ball. 
anodyn. or the like, to the parts affected. i N 
Cough, dyſpnea, vomitings, difficulty or incontinency 
of urine, occalioned by the preſſure of the bulky 
merus on the ſtomach, liver, diaphragm, &c,—Com- 
plaints that can only be alleviated by frequent ſmall 
bleedings, a light ſpare diet, and open beily. The 
aticnt ſhould be placed in an eaſy poſture, ſomething 
ewes fitting and lying; and when the uterus riſes 
high, a moderate degree of preſſure from the ſuperior 


part downwards, may in in ſome caſes prove uſeful. 


But this muſt be uſed with great caution ; for dread- 
{ul are the effects of violent preſſure, or tight lacing, 
during pregnancy. It frequently kills both mother 


and child, and ought to be guarded from the earlieſt 


months. a 
Epileptic fits,—are a very dreadful and alarming ap- 
earance, They generally depend on the ſame cauſe 
with the above complaints : they may alſo ariſe from 
irritation, excited by the motion and ſtirring of the 
{ctus; and from various other cauſes. Such as have 
had convulſions when young, are moſt liable to have 
them during pregnancy : they happen moſt frequently 
in firſt pregnancies, or where the fœtus is very large, 
or in twins, triplets, &c. In ſuch caſes, the diſten- 
tion of the uterine fibres is ſo great, that actual lacera- 
tion is ſometimes the conſequence. 
At whatever period of pregnancy they ſeize, the 
utmoſt danger may be dreaded. This, however, will 
be in proportion to the ſeverity, duration, and recur- 
rence of the paroxyſm, to the term of gravidation, to 
the conſtitution of the patient, and her condition du- 
ring the remiſſion. The danger is greater towards the 
latter end of pregnancy than in the earlier months or 
in time of labour. a 
Such as ariſe from inanition, from exceſſive and 
profuſe hæmorrhages, from violent blows, falls, &c. 


or from a ruptured uterus, are for the moſt part 
fatal. a 


Hyſteric or nervous ſpaſms muſt be carefully di- 


finguiſhed from true epileptic fits. The former are 


milder than the latter; they are not attended with 


foamings ; they do not affect the poſture ; the pulſe 
is ſmaller, feebler, and more frequent; the woman is 


pretty hearty after they are over ; they are followed 


with no bad conſequences, and yield to the common 
treatment. Women of ſtrong, robuſt, vigorous con- 
ſtitutions, are more generally the ſubjects of the one; 
8 delicate, the nervous, and the irritable, of the 
other, | : 

Epileptic fits generally come on very rapidly ; if any 
previous ſymptoms occur, the fit is commonly an- 
nounced by an intenſe pain in the ſcrobiculum cordis, 
or violent head-ach. 

In the pregnant ftate, theſe fits are for the moſt 
part ſymptomatie, and will therefore only admit of 
a palliative cure. They may be diſtinguiſhed into 
three claſſes ; thoſe of the early months, thoſe of the 
latter, and thoſe that come on with labour-pains. 


With regard to the cure, the term of pregnancy, 
. f | 
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as well as the conſtitution of the patient, and partieu- Diſeaſes 
cular cauſe of the diſeaſe, muſt carefully be conſidered, 


1. Conyulſions at an early period of pregnancy 
chiefly happen to young women of a plethoric ſan- 
guine habit; and can therefore only be removed or 
palliated by a free and bold uſe of the lancet, by an 
open belly, cool regimen, and ſpare diet. After 
plentiful evacuations, if the ſtomach be loaded with 
acrid ſaburra or putrid bile, a gentle puke may be of 
uſe : but ſuch remedies, on thoſe occaſions, muſt be 
employed with great caution. Inſtead of a plethoric, 
if the patient is of a nervous habit, a very neceſſary 
and important diſtinction, the intentions of cure will 
eſſentially vary. For here opiates in large doſes and 
— repeated, emollient glyſters, ſtupes applied 
to the legs, the ſemicupium, and every other means 
to ſoothe the nerves and remove ſpaſmodic ſtricture, 
will prove the moſt effectual remedies. If inſenſible 
or comatous, opium, muſk, and other antiſpaſmodics, 
ſhould be exhibited by way of glyſter, and the pa- 
tient ought to be rouſed by epiſpaſtic and ſtimulating 
cataplaſms applied to the legs and hams. Convulfions 
ſucceeding profuſe evacuations, are generally mortal. 
The vis vitz, in ſuch circumſtances, muſt be ſupport- 
ed, by repleniſhing the veſſels with the utmoſt ſpeed : 
this is to be done by pouring in nouriſhing fluids as 
faſt as poſſible by the mouth, and by glyſter ; warm 
applications ſhould alſo be made to the ſtomach and 
feet, and nervous cordials given internally along with 
opium. 

The treatment of epileptic fits, depending on other 
cauſes than thoſe now mentioned, muſt be regulated 
by a proper attention to the particular ſymptoms with 
which they are attended. 

2. In the advanged months, ſuch complaints are 
more to be dreaded than in early geſtation, as they 
generally proceed from the irritation occaſioned by 
the diſtention of the uterine fibres, or by the preſ- 
ſure of the uterus on the contiguous viſcera : hence 
the natural functions of theſe parts will be interrupted, 
the circulation of their fluids will be impeded, and the 
blood, being thus prevented from deſcending to the 
inferior parts, will be derived in greater proportion to 
the brain, and overcharge that organ. 

The cure muſt, in this cafe, chiefly reſt on copious 
and repeated bleedings, an open belly, and ſpare 
diet. 

3. Laſtly, when fits come on with labour-pains, 


a ſpeedy delivery, if it can be done with ſafety, either 


by turning the child, or by extracting with the forceps 
when the head is within reach, will prove the moſt 
effectual cure | 

When the bladder is diſtended, the contents muſt 
be evacuated : if a ſtore ſticks in the urethra, it muſt 
be puſhed back or extracted. If the fits are the 
effects of a ruptured uterus, immediate death is gene- 
rally the conſequence, 

With regard to the treatment of ſuch complaints, 
no other change is generally requiſite, than what 
ariſes from the ſymptoms peculiar to this ſituation. 


In general, till after delivery, they will only admit of 
palliation. | 


CAP. VII. Floodings. 8 


THess, tho' confined to no particular term, may hap- 
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Diſeaſes. pen at every period of gra vidation. The one is a fre- 


quent conſequence of the other; the event of both is 
often hazardous, as the earlier miſcarriages are gene- 
rally preceded by an effuſion of blood from the uterus, 
which, in the advanced ſtages of pregnancy, beſides 
the loſs of the child, always endangers the life of the 
mother. 

The menorrbagia gravidarum—may be defined, an 
effuſion of blood from the uterus, confined to no regu- 
har or ſtated periods, in quantity and duration various, 
and liable to recur on the ſlighteſt occaſions. 

The immediate cauſe is, a ſeparation of ſome por- 
tion of the placenta or chorion from the interoal ſur- 
face of the uterus. Whatever occafions this ſepara- 
tion may be conſidered as the remote cauſe, which, 
though various, may be reduced to 

I. Thoſe that affect the general ſyſtem: as, 

1. External accidents changing the ſtate of the cir- 

culation. 

2. Changes in the circulation from internal cauſes, 

3. Debility. 

4. Plethora. 

II. Thoſe that affect the uterus and placenta: as, 

1. Direct affections. 

2. Stimuli communicated from an affection of other 

parts. | 

With regard to the cure.— Though a flooding in 
ſome conſtitutions may happen, even in early geſtation, 
and may remit and recur from time to time, and the 
woman go on to the end of her rs. þ and tho? 
it ſeldom or never happens, that this complaint proves 
mortal to the mother 1a the firſt five months of preg- 
nancy; yet every appearance of this kind, even the 
flighteft, is to be dreaded ; as in the early months it 
will often throw off the fœtus, and, in the latter, al- 
ways threatens the utmoſt danger both to mother and 
child. Floodings of gravid women we cannot propofe 
radically to cure; they will only admit of palliation. 
With this view, the indications are, 

I. To leſſen the force and velocity of the blood in 
general. 

II. To promote the conſtriction of the patulous 
mouths of the bleeding veſſels, or the formation of coa- 
gula in their orifices. 

1. To anſwer the firſt indication, reſt and a recum- 
bent poſture, cool air, tranquillity of mind, a light diet, 
veneſection, and opiates, are the chief means. 

2. To reſtrain the violence of the hæmorrhage, in- 
ternal aſtringent medicines are recommended; but this 
is to be accompliſhed chiefly by means of cold yptic 
applications to the parts and their neighbourhood, 
But, as theſe floodings often ariſe from ſo various and 
oppolite cauſes, it is difficult to lay dewn particular 
indications, or to point out a method of cure ſuited to 
every caſe that may occur. The intention of cure can 
only be regulated by a careful and judicious conlide- 
ration of the cauſe, and of thoſe particular circum- 
ſtances with which the caſe may be attended. In early 
Pregnancy, it may be reſtrained by keeping the patient 
quiet and cool, by giving internally cooling things and 
opiates ;z. but, in the advanced ftages, the deluge is 
ſometimes ſo profuſe as to kill very ſuddenly. Under 
ſuch circumſtances, when the woman is near her time, 
emptying the uterus by delivery, if practicable, is the 
only ſafe expedient both for preſerving the life of the 


— 


mother and of the child. p. vl 
If the bzmorrhage can be reſtrained, a re 4 
muſt be guarded againſt, by avoiding or — 


the occaſional or remote cauſes. 


Cray. VIII. Abortion, or Miſcarriage, 


Mar be defined, the premature expulſion of the em. 
bryo or foetus. Some, however, make the followin 
diſtinection: When a woman miſcarries in early peſta. 
tion, this they contider as an abortion; but if in the 
latter months, that they term a premature birth, The 
ſymptoms that threaten abortion are: 

_ Flooding, 

Pain in the back and belly, 

Bearing down pains with regular intermiſſions. 

The evacuation of the waters, 

The death of the child, which diſcovers itſelf by the 
e ſymptoms; though in general theſe are ſo 
doubtful and fallacious, that none of them afford ay 
infallible ſign: | 

1. The fub6ding of the abdominal tumour, 

2. Ceflation of motion in the foetus. 

3- The ſenſation of a heavy weight falling from fide 
to ſide, as the woman turns herſelf in bed. 

4. Sickneſs, faintings, rigors, cold ſweats, 

5. The breaſts turning flaccid, 

6. Coldneſs of the abdomen, and putrid diſcharge 
from the vagina. 

A bortions are ſeldom dangerous in the firſt fire 
months ; but a frequent habit of miſcarriage debili- 
tates the ſyſtem, ſhatters the conſtitution, and lays the 
foundation of chronic diſeaſes of the moſt obſtinate and 
dangerous nature. 

In the advanced months, the prognoſis will be more 
or leſs favourable, according to the patient's former 
ſtate of health, the occaſional cauſe, and ſymptoms with 
which it is attended. The proximate cauſe of abor- 
tion 1s the fame with that of true labour, viz. a con- 
tracting effort of the uterus and abdominal muſcles, 
aſſiſted by the other expulſive powers. The remote 
cauſes cannot be explained with preciſion; as many 
circumſtances, with regard to the nature of impregna- 
tion, and connection of the fœtus with the placenta 
and uterus, are ſubjects ſtill involved in darkneſs. They 
may in general, however, be reduced, 

I. To whatever interrupts the regular circulation 
between the uterus and placenta. 

II. To every cauſe that excites the ſpaſmodic con- 
traction of the uterus, or other aſſiſting powers. 

III. To whatever occaſions the extinction of life in 
the foetus. | 

Among the firſt are: 

1. Diteaſcs of the uterus. 

2. Imperviovſnefs or ſpaſmodic conſtriction of the 
extremities of the uterine blood-veſlels. 

3. Partial or total ſeparation of the placenta or eho- 
rion from the uterus, | | 

4. Determination to other parts.. 

To the ſecond general head belong all cauſes that 
produce a ſtrong contraction of the elaſtic fibres of the 
uterus, or of the parts that can preſs upon it, or that 
occalian a rupture of the membranes : ſuch as, 

1. Violent agitation of mind or body. 

2. A diſeaſe of the membranes. 


3. Too large a quantity of liquor amnii. 
| 4. The 
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4. The croſs poſition of the ſœtus. 


tion and kicking. 
EIT includes the numerous cauſes of the 


of the child, which, beſides-thoſe referred to in 
= Om claſſes, may be occaſioned by, 
1. Diſeaſes peculiar to itſelf, ; 
2. Diſeaſes commnnicated by the parents. 
External accidents happening to the mother: or, 
_ Accidents incident to the foetus in utero. 
| Diſeaſes of placenta or funis. 
6. Knots and circumvolutions of the chord. 
7. Too weak an adheſion of placenta or chorion to 


terus: and . 
N — force that tends to weaken or deſtroy this 


achment. X : 
With regard to the treatment. This maſt be varied 
zccording to the particular circumſtances of the caſe; 
nor is it poſſible to point out particular indications, 
or propoſe any regular plan to be purſued for this pur- 
pole. Abortion is often preceded by no apparent 
{ymptom, till the rupture of the membranes, and eva- 
cuation of the waters, announce the approaching ex- 
pulſion of the fœtus. Either to remove threatening 
ſymptoms, or to pre vent miſcarriage when there is rea- 
ſon to apprehend it, often baffles our utmoſt ſkill; be- 
ciuſe it generally happens, that there is a ceſſation of 
growth in the ovum; or, in other words, an extinction 
of life in the fœtus, ſome time previous to any appear- 
ance of abortion. For inſtance, in early geltation, a 
woman commonly miſcarries about the 14th or 12th 
week; but the age of the foetus at this time is gene- 
rally no more than eight weeks. At other times, when 
by accident the foetus periſhes, perhaps about the fifth 
or ſixth month, it will ſtill be retained in utero, and 
the expulſion will not happen till near the completion 
of full time. 

As women who have once aborted are ſo liable to 
a recurrence from a like cauſe, at the ſame particular 
period, ſuch an accident, in future pregnancies, ſhould 
therefore be guarded againſt with the utmoſt caution. 
On the firſt appearance of threatening ſymptoms, the 
patient ſhould be confined to a horizontal poſture ; her 
diet ſhould be light and cooling; her mind ſhould be 
kept as tranquil as poſſible z a little bluod from the 
rm may be taken occaſionally ; and opiates admini- 
lered according to circumſtances; but excepting ſo far 
as depends on theſe, and ſuch like precautions, for the 
oy part, in the way of medicine, very little can be 

one. 

Manual affiſtance is ſeldom or never neceſſary during 
the firſt five months of pregnancy: the excluſion of 
fœtus and placenta ſhould very generally be truſted to 
nature. 


The medical treatment of abortion muſt therefore 


be conſidered with a view only to the prophylaQtic cure: 


end this again will chiefly conſiſt in a proper 


Caray. IX, Regimen during Pregnancy. 


Wourx, when pregnant, ſhould live a regular tem- 
perate life; moderation in eating and drinking ſhould 
© be very carefully obſerved, and every thing that 
as any tendency to diſagrce with the ſtomach ſhould 
' p N ; otherwiſe the manner of life ſhould be much 
4, ual, If complaints dq occur, theſe ſhould be treat- 
<0 3s at other times; only guarding againſt ſuch things 


as, by violent operation, may endanger miſcarriage. Regimen. 


If the woman has formerly been ſubjeR to this acci- 
dent, the cauſe ſhould be carefully confidered, and ſuit- 
able remedies applied; if plethorie, for in{lance, ſhe 
ſhould be blooded, live ſparingly, and keep quict, till 
ſhe gets beyond the dangerous period. If ſhe be werk, 
delicate, and nervous, bark, light aromatic bitters, 
mineral waters, and the cold bath (if able to bear it), 
will prove the beſt prophylaQic remedies. The cold 
bath has, in many caſes, cured the moſt obſtinate fluog, 
albus, and ſometimes even ſterility itſelf ; and, in re— 
laxed habits diſpoſed to miſcarriage, when every other 
means has failed, the cold bath has done conſiderable 
ſervice: the practice may fafely be continued for ſome 
months after conception, when it has been early be- 
guns or when the patient has been accuſtomed to it. 

uch a ſhock will, however, act very differently on dif- 
ferent ſyſtems: hence, it is an expedient by no means 
to be indiſcriminately uſed in the pregnant ſtate. 

Abortions that happen in early geſtation, and that 
come on ſuddenly without any preſaging ſign, if ever 
they are to be prevented, it can only a done by a- 
voiding all occaſional cauſes, by counteracting morbi- 
fic diſpolition, and by confinement to a horizontal po- 
ſture, for ſome time before, and till the critical period 
be over. 

When a venereal taint in the parents is ſuſpected to 
be the cauſe either of abortion or the death of the fœ- 
tus, the like accident can only be prevented by put- 
ting both parties on a mercurial courſe. 

| pen. women require a free pure air; their amuſe- 
ment ſhould-often be varied; their company ſhould be 
agreeable and cheerful; their exerciſe ſhould be mode-- 
rate, and ſuited to their inclination,. conſtitution, and- 
the ſeaſon; they ſhould avoid crowds, confinement, 
travelling over rough roads in a carriage, or being ex-- 
poſed to ſea- voyages. Riding — 
be practiſed with great caution, that diſagreeable ob- 
jects may be ſhunned, and ſhocks of every kind pre- 
vented. For this reaſon, when riding is judged proper, 
the woman ſhould be a courageous rider; ſhe ſhould 
never ride without ſomebody being in company; the 
horſe ſhould be tame and well trained;.the road ſhould 
be ſmooth as well as private; and the exerciſe ſhould 
be gentle and eaſy, and never carried the. length of 
fatigue, Women ſhould, with the utmoſt care, guard 
againſt confining the breaſts or belly; early recourſe 
ſhould be had to jumps, and they ſhould keep them- 
ſelves as looſe and ealy as poſhble through the whole 
term of utero-geſtation. An open belly is neceſſary 
and important in the pregnant ſtate; it keeps the ſto- 
mach in good condition, prevents cholics and other 


complaints that may terminate in.miſcarriage. When 


the abdomen is pendulous towards the latter months, 
a gentle ſupport by proper bandage will prove uſeful ;. 
and the woman, when fatigued, ſhould occaſionally, 
through the day, indulge in reſt on a bed or couch, 


— YO. — 
LS 4. . 


LanovuRs are divided into three claſſes: natural, la- 
boriouws, and preternatural. 

In whatever manner the head of the child prefents, 
where the delivery at full time is performed by nature, 
the labour is with great propriety called natural; * 

the 
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Labour. not be accompliſhed without extraordinary aſſiſtance, 


it is deemed /aborious ; and preternatural, when any 
other part but the head preſents, 


Cray. X. Natural Labour. 


By whatever power the uterus is enlarged, when 
any further increaſe is prevented, a ſtimulus to contrac- 
tion muſt enſue; by this means an uneaſy ſenſation is 
excited, which muſt, in the woman, produce an effort 
to procure relief: and thus ariſe the true labour-pains, 
which at firſt are ſlight and of ſhort duration, a con- 
ſiderable remiſſion intervening : the periods of recur- 
rence ſoon become more frequent; the pains acquire 
an increaſed force, producing more and more — 
on the os uteri; which, yielding to the impelling cauſe, 
gradually opens and expands; till at length it becomes 
completely dilated, the membranes protruded and rup- 
tured, and the child, by-the expullive force of the ute- 
rus, aſſiſted by that of the diaphragm and abdominal 
muſcles, is thus puſhed along and delivered. 

The-ſymptoms of approaching labour are, The ſub- 
fiding of the abdominal tumour: hence a diſcharge of 
mucus from the vagina, ſometimes tinged with blood; 
incontinency, or ſuppreſſion of urine; teneſmus; pains 
of the belly, loins, and about the region of the pubes; 
reſtleſneſs, hot and cold fits, &c. 

Spurious pains are to be carefully diſtinguiſhed from 
thoſe of genuine labour. The former ariſe from the 
ſtretching of the uterus and its preſſure on the neigh- 


bouring parts, or from coſtiveneſs; and are to be di- 


ſtinguiſhed from the latter by the following ſymptoms: 
They are moſt troubleſome towards the evening, in- 
creaſe in the night, and abate through the day; they 
are more trifling and irregular than true uterine pains; 
the uterine orifice is not affected; and there is no in- 
creaſed flow of mucus from the parts. 

True pains begin about the region of the kidneys, 
ſtrike forward towards the pubes, and down the thighs: 
they return at regular periods: there is a copious diſ- 
charge of mucus from the vagina; the os uteri gradu- 


ally opens, and can be felt to dilate in time of a pain; 


while the membranous bag, in a tenſe ſtate, forcibly 
puſhes againſt the finger. 

The event of labours is ſo precarious, that no cer- 
tain judgment can be formed from almoſt any ſymp- 
toms, till the labour itſelf be conſiderably advanced. 
A prognoſis in general is chiefly to be formed from the 
age, (tate of health, and temperament of the patient 
from the force, duration, and recurrence of the pains; 
and from their effe& on the uterine orifice ;- from the 
time of the rupture of the membranes; from the gene- 
ral make and form of the woman, but, in particular, 
of that of the pelvis; from the bulk and poſition of the 
child, &c. 

With regard to the method of delivery, and poſition 
of the woman, this has been different at different ages, 
and in different countries : the chief thing, however, 
is to guard againit cold and fatigue, obſerving that 
the woman be placed in the moſt favourable poſture 
for ſupporting the back, for the action of the abdo- 
minal muſcles, &c. and moſt convenient for the neceſ- 
ſary aſſiſtants: till the labour is conſiderably advanced, 
ſhe may be indulged in whatever polture is moſt agree» 


Ch 
Natural the birth is protracted beyond the uſual time, or can- able; after which the bed or couch is the moſt gg, 


With regard to aſſiſtance in natural parturition, the 


accoucheur for the moſt part has little to do, till the 


membranes are ruptured, and the head in perinæo. In 
time of labour, the woman ſhould be kept very cool 
and every means of being overheated ſhould be avoid. 
ed. She ſhould be put to bed in proper time, placed 
on her fide or back, with her head and ſhoulders a little 
raiſed, a cloth tied to the bed-poſt, or held by an af. 
ſiſtant, to ſupport her hands in time of pain, and her 
feet reſting againſt a foot-board; her knees ſhould he 
drawn up towards the belly, and a folded pillow Put 
between them. All efforts to preſs or ſtrain, except 
what nature excites, are improper, hurtful, and ſhould 
be avoided: the membranes, if poſſible, ought not to 
be ruptured till they almoſt protrude at the os exter. 
num: the perinæum muſt be lubricated when formed 
into a tumour, and carefully ſupported while over. 
ſtretched ; for this purpoſe, a cloth ſmoothly folded 
ſhould be applied over the part, to enable the accou. 
cheur to have a firmer hold. This is an important part 
of his office; and muſt be attended to with the ſtricteſt 
care. From the time this protruſion begins to form 
till the head of the child be completely delivered, the 
perinæum mult be carefully preſerved by the palm of 
the hand firmly applied againſt it, which ſhould be car. 
ried backwards in a direction towards the anus, and 
kept ſo during every pain. Thus the miſerable con- 
ſequences will be prevented to which the negle& of 
this preſſure expoſes : for by this ſupport the over. 
ſtretching of the perinzum will be greatly leſſened, the 
parts will dilate gently and — the vertex will 
eaſily flip from under the pubes, and the fore - head will 


riſe from under the perinæum in a ſafe, flow, and gentle 


manner. The perinzum muſt now be releaſed, by cau- 
tiouſly ſliding it over the face and chin of the child; 
and this ought to be made further ſure of, by paſſing 
a finger under it round and round. After the head ha 
thus mechanically advanced through the pelvis and va- 
gina, a pain or two muſt be waited for, when in like 
manner the body will follow; nothing more being ne- 
ceſſary than to ſupport the child while it is gradu- 
ally puſhed forwards by the expulſive force of the na- 
tural pains. 

When the child has cried, and the change in the 
circulation freely taken place, the funis umbilicalis 
muſt be tied and divided, the infant muſt be wrapped 
in a warm receiver, and given to the nurſe to be wall · 
ed and dreſſed. 

The parts of the woman muſt now be gently wiped, 
a warm ſoft cloth muſt be applied, and a proper time 
waited for the ſeparation of the placenta. ; 

This is alſo the work of nature, and ſeldom requires 
more force to bring it along than if it lay entirely 
looſe within the cavity of the uterus. Thus, in pullings 
no greater force ſhould be employed than is juſt ſuff 
cient to put the funis on the ſtretch : for if it is al- 
ready ſeparated, no violence is neceſſary to extract iti 
and if the adheſion is very firm, all violent efforts ate 
improper, and often followed with moſt dangerous con 
ſequences. Its advancing is known by the contrac” 
tion of the uterus, and ſhifting of the abdominal tv- 
mour, and by the lengthening of the cord. By the 
ſpontaneous contraction of the uterus, this ſeparati” 


is effected; the expulſion will be lower or more exp" 
ditious, 


Lun, 


AP - X. 


* zn to the ſtate and condition of the wo- 
3 the number of children ſhe bas born, 
ind according to the duration or violence of the la- 
uh it is ealier and ſooner ſeparated in a firſt birth, 
hs the woman is in good health, and when the labour 
has been properly managed. In moſt caſes, this ſepara- 
tion is accompliſhed within half an hour after the de- 
livery of the child. It adheres moſt firmly after pre- 
mature births, when the woman has been ſickly _— 
regnancy, where the labour has been tedious and dif- 
= t, or when halty attempts have been made to ex- 
trag it. A finger, or finger and thumb, guided by 
the funis, and introduced within the vagina, to bring 
own the edge, will remove any difficulty occaſioned 
by the centre or bulky part paſſing the uterine or va- 

inal orifice, 

When it becomes neceſſary ta employ force in ex- 
tracting the placenta, which is never requiſite but in 
caſes of flooding, when the woman has been in bad 
health during pregnancy, when ſhe has ſuffered much 
in time of labour, or when the ſtring has been torn 
from it, (though the firſt of theſe caſes is perhaps the 
only one wherein the practice is abſolutely proper), the 
method of doing it is as follows: In ordinary caſes, 
the woman ſhould be laid on her back or fide ; but 
when the belly is pendulous, or when the placenta is 
attached to the fundus uteri, ſhe mult be placed on her 
knees, which is the moſt convenient poſture. 

The acoucheur, though with a certain degree of 
courage, yet with the utmoſt poſſible tenderneſs, muſt 
then paſs his hand well lubricated through the vagina 
into the uterus, and feel for the convex body of the 
after-birth ; if the chord be entire, this will dire& 
him; if not, he muſt feel for the looſe membranes at 
the edge of the cake; and muſt not be deceived by 
coagula of blood that lie in the way: if the uterus be 
conſtricted in the middle like a ſand-glaſs, a circum- 
{tance that ſometimes, though rarely, occurs, this muſt 
be overcome by a gradual dilatation with one finger 
after another, till the whole hand in a conical manner 


with feeling a part; he ſhould be able to move his 
fingers round the whole body of the cake; the adhe- 


from the ſides round and round. The placenta is diſtin- 
guiſhed from the uterus, as well by its ſoftneſs as by 
its convex puckered feel. This convexity increaſes in 
the ſame proportion as the uterus contracts: hence 
the middle part or centre of the placenta is firſt de- 
tached; and if the edges are carefully ſeparated, by 
gently paſſing the fingers behind, the whole body be- 
comes looſe and diſengaged, which muſt now be 
brought along with great caution, that no part be left 
behind, and that no injury be done to the woman in 
making the extraction. 
Though bad conſequences ſometimes follow from 
the retention of the placenta, yet it is much to be 
queſtioned, if theſe are not leſs to be dreaded than the 
dangerous floodings, convulſions, deliquia, inflamma- 
tion of the uterus, fever, &c. that may be inJuced 
from the prepoſterous practice of paſling the hand to 
a the extraction: and would it not in general be 
2 to confine the practice of introducing the hand, 
uo of uterine hemorrhages only ? Where the ad- 
cu0n is ſo firm as to require force, or where its place 


* 


can ſafely be paſſed. He muſt not content himſelf - 


ſion muſt be ſeparated very gradually, in a direction. 


MIDWIFERY. 


501g 


of attachment is out of the reach of the finger, by Pifſi- ult 


which, for the moſt part, the edge may be brought 
down, is it not by far the ſafeſt and the moſt rational 
practice univerſally to truſt to nature? Should the 
mouth or body of the uterus become conſtricted be- 
fore the ſeparation is effected, no matter; little is to 
be dreaded : it will afterwards kindly dilate ; and the 
ſeparation and expulſion will ſpontaneouſly be accom- 
pliſhed with as much ſafety as in other animals, where 
no force is ever uſed. Let every candid practitioner 
acknowledge, that for one inſtance where the reten- 
tion of the placenta has been attended with dangerous 


conſequences, a precipitate or forcible extraction has 


proved fatal to hundreds, 

After the delivery of child and placenta, the wo- 
man muſt reſt a few minutes; her ſtrength and ſpirits 
may be recruited by ſome light nouriſhing cordial; the 
wet cloths, &c. muſt then be removed; the bed muſt 
be properly ſhifted and adjuſted ; and a gentle com- 
preſſion muſt be made on the abdomen. | 

During lying-in, the woman ſhould avoid company 
and noiſe ; her dreſs and bed-linens ſhould be often 
changed ; ſhe ſhould avoid every means of bein 
overheated ; and with regard to her diet, it ſhould, 
for the firſt week at leaſt, be very light and of eaſy di- 
geſtion. 


Cray. XI. Laborious or difficult labour. 
Wurst the birth is protracted beyond the ordinary 


time, or when the child's head, though naturally 


preſenting, cannot be brought forwards without aſ- 
ſiſtance, the labour is accounted difficult or laborious, 
Though the cauſes of laborious births are various and 
complicated, they may in general be conſidered as de- 
ndin 
I. On the mother. 
II. On the child. 
III. On the ſecundines. 
I. The birth may be protracted, or the labour pains. 
interrupted, by, 
(.) Debility in the mother, ariſing, 
a From diſeaſe, viz. 
1. Floodin 5 
2. Eplleptic fits. 
3. Crampiſh ſpaſms. 
4. Lowneſs and faintiſhneſs.. 
5. Inflammatory diatheſis. 
6. Colic. 
7. Navſeating ſickneſs and vomiting. 
8. Hectie or conſumptive habit. 
5 From paſſions of the mind. 
From miſmanagement in time of labour. 


(2.) Local complaints in the parts, or their neigh- 


bourhood, viz. 
a In the bones, occaſioning narrowneſs and di- 
ſtortion. 
5 In the ſoft parts, viz. 
1. Dryneſs and conſtriction of the vagina. 
2. Thickneſs and rigidity of the os tincæ. 
3. Scirrhous or polypous tumours about theſe 
parts. 
4. Accumulated fæces in the inteſtines. 
5. Stone in the urethra, 
6. Prolapſus of the uterus, vagina, and rec- 
tum.. 


7. Ob- 
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Natural 7. Obliquity of the uterus. 
Labour. II. Difficulties alſo ariſe on the part of the child, 


iz. 

1. From the bulk and offification of the head. 

2. The fituation in which the head preſents. 

3. Large broad ſhoulders, or their tranſverſe de- 

ſcent through the pelvis. 
III. The ſecundines, 78. 

1. The rigidity of the membranes, and the con- 

trary. 

2. Too gregt a quantity of water. 

3. The funis umbilicalis too long, or too ſhort, 

4. 'The prolapſus of the funis before the child's 

head: and, 

5. The attachment of the placenta towards the cer- 

vix or os uteri. 

The treatment of laborious births requires a very 
nice and careful attention to the condition of the pa- 
tient and other circumſtances, from whence only we 
can judge when aſſiſtance becomes requiſite, and how 
it may be applied to the beſt advantage. That pain 
and miſery is the unavoidable and inſeparable attendant 
of child-bearing, though dealt out in different pro- 
portions to difterent ſubjeQs, the teſtimony of all na- 
tions, and all ages, as well as daily experience, bear 
witneſs : nor is the eaſieſt labour altogether exempted 
from pain, even under the moſt favourable circumltan- 
ces, The delivery, however, promiſes to be ſafe and 
eaſy, when the woman is of proper age, in good 
health, the child preſenting right, and the pelvis well 

roportioned : but the force of the natural pains may 
* interrupted, and of conſequence labour be retarded, 
from, 
I. Debility in the mother, ariſing from 
a Diſeaſe. This may appear under various forms 


as, 

iſt, A flooding. Which is very alarming, even along 
with labour-pains: though leſs ſo in this caſe than 
when at a diſtance from full time; becauſe as the la- 
bour-pains mcreaſe, the hzmorrhage very generally 
abates; or if not, breaking the membranes when the 
aperture of the os uteri is ſufficient to admit the hand, 
ſeldom fails to produce that effect. The woman in 
this caſe muſt be kept cool. Opiates muſt be admini- 
ſtered; the muſt be comforted with the beſt aſſurances 
of a happy delivery; and the natural pains mult be 
waited for. 

But if the hæmorrhage proceeds from a ſeparation 
of the placenta, attached towards the cervix or orifi- 
cium uteri; in this unhappy caſe, the whole body of 
the cake may be completely ſeparated before the aper- 
ure of the uterus be ſufficient for allowing the head to 
pass; and the delug@may be ſo ſudden and impetuous, 
that the woman will ſink immediately under it. Break- 
ing the membranes, and making the delivery, either 
by turning the child, or extracting with the forceps 


or erotchet, according to circumſtances, with as much 


expedition as is conſiſtent with the mother's ſafety, is 
the only expedient by which the threatening cata- 
ſtrophe may be prevented. 


zdly, Epileptic fits may in like manner retard la- 
dour, aud endanger the life of the mother. 


pulltbls. 


If the 
child is not thrown off by a few fits, which is often 


the cale, the delivery ſhould be effected as ſoon as 


3dly, Crampiſh ſpaſms in the thighs, legs, 
the belly, are very troubleſome. They depe 
preſſure of the head on the nerves as it pale 
the pelvis, and can only be removed by delive 
as theſe pains are ſeldom, if ever, attended with dan 
13 not to be forced on this account, Breaking the = 
branes will ſometimes remove them. 155 


4thly, Lowneſs and faintiſhneſs often occur and 
frequently prove the cauſe of protracted labour. 

No general rules with regard to the management of 
ſlow labour can be recommended. The mode of — 
ment, where ſo many circamſtances may occur wel 
be ſuited to the condition of the patient, 2s ever 
particular cafe will in ſome meaſure require a differ, 
management. Much depends on the prudence ard 
judgment of the attentive practitioner. For inſtance 
when the woman is nervous, low. ſpirited, or weak; 
from whatever cauſe, in general her ſtreugth muſt be 
ſupported : ſhe muſt not be put on labour too early : 
ſhe muſt avoid heat, fatigue, and every means of jy 
hauſt ing her ſtrength or ſpirits. When ſhe is reſtleſs, 
or the pains trifling and unprofitable, opiates are Pat 
ticularly indicated ; they remove ſpurious or grinding 
ook recruit the ſpirits, procure reſt, and amuſe time, 

ittle elſe for the moſt part is to be done. If the ute. 
rus once begins to dilate, though the dilatation goes 
on ſlowly, it is by much the beſt and ſafeſt practice to 
do nothing but regulate the management as above. 
The pains at laſt will become ſtrong and forcing; and 
the delivery, even where the patient has been very 
weakly, will often have a ſafe and happy termination, 
In theſe tedious labours, if the ſtrength of the woman 
be properly ſupported, every thing Jack is to be ex 
pected from nature. Forcible means ſhould be che lat 
reſource. 

Ithly, Inflammatory diatheſis, in young ſubjects of 
ſtrong rigid fibres and plethorie habits, muſt be ob- 
viated by veneſection, an open belly, and cooling te- 

imen. 

6thly, Colic. — Many women have ſevere attack 
of this diſeaſe immediately before the labour-paini 
come on ; the reaſon of which is ſufficiently obvious; 
the belly, which formerly roſe ſo high, that the fun- 
dus of the womb preſſed againtt the pit of the ſtomach, 
afterwards ſubſiding, by the child's ſinking to the 
lower part of the womb, and the oval of the head be- 
ing applied to the oval of the baſin, the contents of the 


rarely in 
nd on the 
$ through 


y, which, 


inteſtines will be forced lower and lower, and the firait 


gut will be diſtended. Hence colic-pains, irritation, 
and uneaſineſs, a frequent deſire to go te fool, or fe. 
quent looſe tools, generally enſue. The beft palliative 
remedy is to inje& emollient glyſters repeatedly till tbe 
bowels be entirely emptied. Although ſome degree 
of purging ſhould attend the teneſmus, it will be be. 
ceſſary to waſh the ſtrait gut, by the uſe of one or more 
glyſters. The irritating cauſe being in this way te. 
moved, an opiate, if no inflammatory heat or fe- 
ver prevents, may be afterwards given with acvatr 
tage. 

7tbly, Nauſeating ſickneſs, with vomiting, —Whe 
theſe ſymptoms occur, warm water or chamomiſe-tes 
muſt be drunk freely. Sickneſs and vomiting bapfe: 
in ſome degree in the eaſieſt labours. Sometimes the} 
proceed from a diſordered ftate of the ſtomach; but 


in general are to be accounted for from the ww 
1005 
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g chly, Hectie or conſumptive habit.— It is a melan- 
choly thing to attend a labouring woman in this ſtate. 


The pains are weak and trifling ; ſhe cannot force 


much down; and ſhe is feeble, and liable to faint when 
the pain goes off. But however apparently exhauſted, 
the progreſs of labour goes on, in moſt caſes, much 
better than could be well expected. The orifice of the 
womb gives little reſiſtance to the force of the pains, 
weak and trifling as they are; the parts are ſoft and 
lax, and ſoon ſtretch in ſuch a manner, that, if there 
he no fault in the pelvis, the child readily obtains a 
aſſage. 

r Here little is to be done, but ſupplying the patient, 
from time to time, with light nouriſhment ; with cor- 
dials that do not heat; and keeping up a free circula- 
tion of cool air all around her : for this purpoſe the 
curtains ſhould be quite drawn aſide, doors and win- 
dows widely opened; and ſhe ſhould be placed in a 
poſition with her head and breaſt well raiſed, that an 
eaſy reſpiration may be promoted. Hectie women un- 
der proper management rarely fink immediately after 
dclivery; they generally ſurvive a week, or longer, tho” 
they ſeldom outlive the month. 

b, Paſſions of the mind. Any piece of news in 
which the patient, ber family or relations, are inte- 
reſted, ſhould be carefully concealed, as well as every 
thing that tends in general to affe& the paſſions ; as 
labour may not only be interrupted from this cauſe, 
but the moſt dangerous ſymptoms, as floodings, con- 
vulſions, deliquia, and fatal ſyncope, may be induced. 

c. From miſmanagement in time of labour often a- 
riſes debility ; ſo that the patient's ſtrength is exhauſt- 
ed, the pains at length entirely ceaſe, and the head 
of the child remains ſocked in the pelvis, merely from 


want of force of pain to puſh it forwards. In all caſes 


where the labour has the appearance of being tedious, 
the woman's patience muſt, as much as poſſible, be 
ſupported. During the grinding pains, ſhe muſt be 
kept cool and quiet ; opiates may be exhibited to paſs 
the time, till the forcing throes enſue, when ſhe will 
acquire reſolution, the parts will dilate kindly, and the 
labour end happily ; whereas, if ſhe conſiders herſelf in 
labour from the earlieſt appearance of grinding pains, 
ſhe is frightened at the length of time, and her patience 
runs out. Slow lingering labours happen chiefly to el- 


derly women having a rigidity in the parts, to nervous 


iubje&s, and to ſuch as have been weakly during preg- 
nancy. It is of great conſequence, and the advice 
cannot be too much inculcated, to avoid exhauſting 

the woman's ſtrength too much at firſt. 
Pa, | Local complaints in the partt, or * neighbour- 
4. Narrowneſs or diſtortion of the bones of the pel- 
Vis. Where there is any material defect in this cavity, 
a ſuperficial knowledge of the form and ftruQure of the 
. will enable us to judge. If, from the figure of 
1 woman's body, there is reaſon to ſuſpect a faulty 
* 1 if the ſpine is twiſted, the legs crooked, the 
oo Done railed, or the cheft narrow; whether the 
= affected or not, ſhe will require a particular 
Cement for the conſtitution of ſuch women is 
and feeble, and they cannot be much confined to 
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ey ſympathy of the womb with the ſtomach ; 
= = 3 * ſtretching of the os uteri only. 


abſolutely certain of a diſtortion of the pelvis, (6*2-pt 
when the diſtortion is confined to the inferior aper- 


ture), till the uterine orifice is conſiderably dilated. Af- 


ter this time, if the pains are ſtrong and forcible, and 
the head of the child makes no advance, a narrow pel- 
vis or large head is to be ſuſpected. The pelvis may 
be faulty at the brim, bottom, or in the cavity or ca- 
pacity. The firſt of theſe, which moſt frequently oc- 
curs, is the moſt difficult to be diſcovered. The ſe- 
cond can be readily perceived by the touch: for we 
can feel the defects in the ſhape of the os ſacrum and 
coccyx, in the poſition of the iſchia, and in the bend- 
ing of the pubes ; and where the diſtortion is ſo ge- 
neral, that the whole cavity of the pelvis is affected, 
the ſhape of the woman's body, the flow progreſs of 
the labour, and the ſtate of the parts to the touch, will 
afford ſufficient information. 


- In the firſt caſe, we can only know the diſtortion by 


the ſymptoms ; for we ſhould not attempt to introduce 
the hand till the mouth of the womb be dilated : it is 
afterwards unneceſſary ; for we know that the pelvis is 
too ſmall, or the head too large, by its not advancing 
in proportion to the pains, and by feeling a ſharp 
ridge like a ſow's back on the top of the child's head, 
which is occaſioned by the bones riſing over each other 
in conſequence of the preſſure. 

How long nature, in ſuch circumſtances, can ſup- 
port the conflict, it is difficult to ſay.,, It is ſufficient 
to obſerve, that when things are properly prepared for 
the advance of the child, when the firſt ſtage of the 
labour is accompliſhed, but its progreſs is then ſuſ- 


pended, it is of little conſequence to the midwife whe-- 


ther the obſtacle is to be referred to the child, or to the 
mother; and a man-midwife ought to be immediate- 
ly called in. 

If the patient's ſtrength declines ; if the head, from 
being locked in the bones of the pelvis, begins to 
ſwell, and the parts of the woman to be affected with 
tumefaction and inflammation; nature, in this caſe, 
ſeems inſufficient, and it will be dangerous longer to 
delay the proper means of making the delivery ; as 
mother, or child, or both, may fall a victim to our 
neglect. We muſt not, however, allow ourſelves to 
be impoſed on, either by the impatience of the di- 
ſtreſſed mother, or by the clamours of the officious 
impertinents about her. In affording that aſſiſtance 
we are able to give, we are only to be directed by the 
ſymptoms of the cafe ; we muſt remember that the 
ron aſſiſtance our hands or inſtruments in laborious 

irths can afford, is always attended with hazard and 
riſk ; that if inſtruments be applied too early, nature 
will be thus interrupted in her work, and the moſt fatal 
conſequences may enſue; and that if aſſiſtance be delayed 
too long, the mother may die undelivered: we ought, how- 
ever, to be informed, that the former practice of having 
too early recourſe to forcible means, where, in time, na- 
ture unaſſiſted might do her buſineſs, has proved by far 
more fatal than the latter. We ought therefore care- 
fully to conſider the general hiſtory of the patient, and 
particular circumſtances of the caſe, that we may hit 
the proper time of making the delivery ; which, in theſe 
laborious labours, is exceedingly difficult to determine; 
yet is a matter of the utmoſt importance, as there is 
always one, often two or more lives at ftake, and the 
accoucheur is accountable for' the conſequences of his 
28 I miſ- 


Zong 


Difficult 
Labour. 


5016 


Difficult miſcondu@ or neglect. | 


other apparent cauſe to account for the remora. The Dig 


Eabour. 5. The fault may be in the ſoft parts: as, ſecond 1s diſcovered from the hiſtory of the caſe, from Laboy, 
1. Dryneſs and conſtriction of the vagina. Here the common ſymptoms of a dead child, viz. the — 
all ſtretching and ſcooping is to be avoided, The na- emphyſematous feel of the preſenting part of the wa i 


tural moiſture is to be ſupplied by lubricating with po- 


and from the ſeparation of the cuticle when touched, 
matum or butter, or by throwing up injeQions of 


Laſtly, the hydrocephalus is diſcovered by the head 


warm oil; the parts are likewiſe to be relaxed by the 
application of warm ſtupes, or by warm ſteams di- 
reed to them. 

2. Thickneſs and rigidity of the os tincæ. This 
happens chiefly in women well advanced in life, where 
the parts open more ſlowly, and the labour generally 
proves more tedious. Here alſo little is to be done but 
waiting on with patience, comforting the woman as 
well as poſſible, and giving an opiate from time to 
time. The parts may be relaxed with butter or po- 
matum, by throwing into the vagina injections of 
warm oil, or by the application of warm ſtupes to the 
os externum. Every forcible attempt to open or 
ſtretch the uterus, as ſome authors preſume to adviſe, 
is apt to induce inflammation and its conſequences, and 
to interrupt the natural pains : it is therefore univerſal- 
ly the ſafeſt practice to truſt in every caſe to theſe ; 


tho? tedious, or even violent, the labour for the moſt 


art will end more happily, and the woman recover 
— than if force had been employed. 

3. Polypous tumours, &c.— There is ſeldom occa- 
ſion, in caſe of cicatrices in the vagina, to dilate with 
the ſcalpel, to remove polypous tumors by excifion, or 
to cut upon and extract a ſtone from the urethra in 
time of labour. But, if circumſtances are urgent, ſuch 
expedients are ſafe and practicable, and warranted by 
many precedents. 


4. Accumulated fæces in the inteſtines, ought al- 


ways to be removed by repeated emollient glyſters, on 


the firſt appearance of approaching labour. 

5. A ſtone in the, urethra, if it cannot be puſhed 
back, muſt be cut upon and extracted, as already 
adviſed, | | 

6. Prolapſus of the uterus may happen even at full 
time, in a pelvis too wide in all its dimenſions; for 
which, however, nothing can bone, but to ſupport 
the uterus in time of a pain, thatche ſtretching of the 
parts may be gradual, Prolapſi of the vagina and 
rectum mult be reduced at the remiſſion of the pain, 
and a return by gentle preſſure muſt be prevented. 

7. Obliquity of the uterus, though a favourite theo- 
ry of ſome authors, never happens in ſuch a degree as 
to influence delivery, except in the caſe of a pendulous 
abdomen, or where it depends on the make or diſtor- 
tion of the pelvis. The firſt of theſe, tho” it may, by 
throwing the child's head over the pubes, occaſion 
perhaps ſome little delay, will ſeldom prove any mate- 


rial obſtacle to the progreſs of the labour. 
II. The protraQtion of labour may depend on the 


child, and may ariſe from, 

* 1ſt, The bulk or offification of the head. 

There may be either a natural diſproportion be- 
tween the head and body, or the ſwelling may be oc- 
caſioned by a putrid emphyſema in conſequence of the 
ehild's death, or the enlargement may proceed from a 
hydrocephalus. The firit of theſe caſes can only be 
diſcovered by the flow progreſs of the labour, when 
the pains are ſtrong and frequent, the ſoft parts ſuffi- 
eiently dilated, the woman in good health, aud no 


falling down in the pelvis in a large bulky form, by 
the bones of the head being ſeparated at conſiderable: 
diſtances, and by a fluctuation evident to the touch. 
On the whole, however, it may here be obſerved, that 
the moſt probable or ſuſpicious ſymptoms of the child's 
death are often deceitful, 

From whatever cauſe the head is enlarged, if the 
difficulty ariſes from this cauſe, and the force of the 
pains prove inſufficient to puſh the head ſorwards, re. 
courſe muſt be had to inſtruments ; and, if the bulk of 
the head is too large to paſs the diameter of the pelvis, 
the cranivm muſt be opened to diminiſh its ſize, and 
the brain evacuated previous to the extraction. 

2dly, The poſition of the head, which may he 
ſqueezed into the pelvis in ſuch a manner as not to ad- 
wit of that compreſſion neceſſary for its paſſing. Such 
a cauſe of difficulty, however, more ſeldom occurs 
than many authors have imagined. The raſh and pre- 
poſterous application of inſtruments has, in ſuch caſes, 
proved the bane of thouſands. Here though the la- 
bour will prove more painful and more tedious, yet 
nature in general, unaſſiſted, will accompliſh her own 
work with more ſafety to mother and child, than by 
the intrufion of officious hands. Turning here is 
always difficult, often dangerous. The ſame obſerva- 
tion will hold of inſtruments, which ſhould never be 
employed but when slarming ſymptoms occur: the 
aſſertion perhaps is not more bold than true, that, in 
general, the moſt diſadvantageous poſition in which 
the head can offer is not ſufficient, without ſome other 
cavſe concurring, either to prevent delivery, or to en- 
danger the life of mother or child ſo much as would be 
done by the movement of the gentleſt hands. Yet, in 
ſome caſes, where the woman 1s weak and exhauſted, 
and the pains trifling; if the head of the child be 
large, the bones firm, and the ſutures cloſely connec- 
ted; or if there by any degree of narrowneſs in the 
pelvis, a Gifficult labour is to be expected; and the 
life of both mother and child will depend on a well 
timed and ſkilful application of the ſurgeon's hands. 
Ihe unfavourable poſition of the head may be re- 
ferred to two kinds, which include a conſiderable va- 
ricty. 1. When the fontanella, or open of the bead, 
preſents inſtead of the vertex. 2. Face-caſes. 

If no other obſtacle appears but the preſenting of 
the fontanclla, the labour will, by proper management, 
generally end well; and much injury may be done by 

the intruſion of officious hands. 

Face · caſes are the molt difficult and laborious of all 
kinds of births; and our ſucceſs in theſe will chiefly 
depend upon a prudent management, by carefully ſup- 
porting the ſtrength of the woman. The varietics 0 
face-cafes are known by the direction of the chin; for 
the face may preſent, i. With the chin to the pubes. 
2. To the ſacrum. 3. To either, fide. The rule in 
alt theſe caſes is to allow the labour to go on till the 
face be protruded as far down as poſſible? Ir is ofte 
as difficult and hazardous to puſh back the child, and 


to bring down the crown or vertex, as to ion. by 
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cole child, and deliver it by the feet, Sometimes a {kilful 
Laber. artitt may ſucceed in his attempt to alter the poſition, 
when he has the management of the delivery from the 
beginning 3 or, in thoſe caſes where the face is conſi- 
derably advanced in the pelvis, may be able to give 
alſiſtance by paſſing a finger or two in the child's 
mouth, and pulling down the jaw; which leſſens. the 
bulk of the head; or, by preſſing on the chin, to 
bring it under the arch of the pubes ; when the crown 
getting into the hollow of the os ſacrum; the head will 
afterwards.pals eaſily. 

zaͤly, The breadth of the ſhoulders, or their tranſ- 
verſe deſcent through the pelvis, rarely proves the 
cauſe of protracted labour. The head is always pret- 
ty far advanced before any obſtruction can ariſe from 
this cauſe; and if the head has already paſſed, in a 
pain or two the ſhoulders. will follow. The ſame rea- 
ſoning will alſo apply with regard to the aperture of 
the uterus itſelf: if the head paſſes freely, in like 
manner will the ſhoulders ; the os uteri eds. if ever, 
is capable of contracting upon the neck of the child, 
and thus preventing the advance of the ſhoulders; and, 
ould this prove the caſe, what can we do but wait 
with patience? After the delivery of the head, if the 
woman falls into deliquia, or if, after ſeveral pains, 
the ſhoulders do not follow, and the child's life be in 
danger from delay, we ſhould naturally be induced to 
help it forward in the gentleſt manner we are able, by 
paſſing a finger on each fide as far as the axilla, and 
thus gradually pulling along. 
III. Laftly, From the ſecundines, difficulty and dan- 
ger ſometimes ariſe. | 
iſt, The rigidity of the membranes, and the con- 
trary. From the firſt of theſe cauſes, the birth is 
ſometimes rendered tedious ; but as"the ſame effect is 
much oftener produced by the oppoſite cauſe, and the 
conſequences. of the latter .are more troubleſome and 
dangerous than the former, we ſhould always be ex- 
ceedingly cautious of having recourſe to the common 
expedient of breaking the membranes, which ought 
never to be done, till we be certain the difficuſty de- 
pends upon this cauſe ; and, even then, the head of 
the child ſhould be well advanced, and the membranes 
protraded almoſt as far as the os externum. Many in- 
conveniencies ariſe from a premature evacuation of the 
waters; for thus the parts become dry and rigid, a 
con{triction of the os uteri for a time enſues, the pains 
citen either remit or become leſs ftrong and forcing, 
though not leſs painful and ſatiguing; the dilatation 


that the woman's ſtrength and ſpirits, by the unpro- 
fitable labour, are quite overcome and exhauſted ; ſo 
that the head remains confined in the paſſage, merely 
from want of force of pain to puſh it forwards, The 
woman in the beginning of labour ſhould therefore be 
treated with the utmoſt delicacy and gentleneſs. The 
work of nature is too often ſpoiled by officious hands, 
She ſhould be ſeldom touched while the membranes are 
whole, left they ſhould be ruptured ; and, even when 
touching is neceſſary, this fhould only be done when 
the pains begin to remit, and the tenſe membranous 
2g to relax, h | 
| 2 My, Too great a quantity of water may prevent 
8 uterus from contracting, and thus weaken the force 
ot the pains. Though this may, however, occaſion a 
2 


MIDWIFERY. 


goes on fo flow, and the labour becomes fo ſevere, 
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delay, it will never be attended: with more dangerous Ditticuit 
conſequences ; and the ſame advice already given will Labdur. 
hold equally good in this caſe, that the membranes 

ſhould never be broken till the ſoft parts be complete- 

Jy dilated; and we are aſſured that the difficulty or de- 

lay proceeds only from this cauſe. 

3dly, The funis umbilicalis too long, The funig 
may be faulty from its too great length, or the con- 
trary : thus the extraordinary length, by forming cir- 
cumvolntions round the child's neck or body, ſome- 
times proves the cauſe of protracting the labour. But 
as this can only happen when the chord is of an un- 
common length, there is generally enough left to ad- 
mit of the exit of the child with ſafety ; and it is time 
enough, in general, after the child is born, to flip the 
noole over the ſhoulders or head: there is ſeldom oc- 
caſion to divide the chord in the birth, a practice that 
may be attended with trouble and hazard, 

The practice of introducing a finger in ano, to preſs 
back the coccyx, or to prevent the head, when it ad- 
vances, from being retracted by circumvolntions of the 
chord, is now entirely laid ade; an expedient that 
can anſwer no end, but that of fretting and bruifin 
the parts of the mother, and injuring thoſe of the 
child. 

Funis too ſhort. The funis is ſometimes thick and 
knotty, er preternaturally thickened by diſeaſe. In 
this caſe, part of the placenta may be ſeparated as the 
child advances through the pelvis, and thus a flooding . 
will enſue; or the funis may be actually ruptured 
and occaſion the death of the child, if the birth does 
not quickly follow. Such cafes, however, rarely 
happen. 

An-inconvenience, at leaſt fully as bad as the for- 
mer, may ariſe from the too great length of the fu- 
nis, though it. may depend on other circumſtances: 
viz. 

Athly, The prolapſus of the funis before the head. 
In this caſe, the funis, if poſſible, ſhould be pufhed 
up above the preſenting part; for, if the labour pains 
are ſlow, and the chord becomes cold, or the pulſation 
in it begins to grow languid, the circulation will thus 
be interrupted, and the life of the child deſtroyed. If 
the head is far advanced in the pelvis, and the child's 
life in danger, the delivery may be performed with the 
forceps. But to puſh up the head, and turn the child 
with a view to preſerve, its life, as many authors re- 
commend, is a practice by no means adviſcable : we 
ſhould ſeldom, in this poſition, be enabled to ſave the 
child ; and turning under ſuch circumftances can never 
be done, but at the immediate hazard of loſing the 
mother. 

ythly, Placenta attached towards the cervix or os 
uteri. This caſe is truly melancholy ; for, if the de- 
livery is not ſpeedily accompliſhed, the effuſion from 
the uterine veſſels will be ſo copious and protule, 
that the unfortunate woman mult, in a very ſhort time, 
periſh. Ou this occaſion the delivery mult be con- 
ducted in the beſt manner the judgment and {kill of 
the operator can direct, and with as much expedition 
as the ſafety of the mother will admit. 

Thus, in moſt laborious caſes, provided the wo- 
man's ſtrength be ſupported, the management proper- 
ty regulated, the natural moiſture of the parts when 
dehicient ſupplied, manual aſſiſtance very ſeldom be- 

: 28 I 2 comes 
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comes requiſite : but as cafes do occur, wherein na- 
ture, with all advantages, will fail, and the common 
methods of relief prove unſucceſsful, recourſe mult be 
had to more powerful means, while the woman is able 
to ſuport the conflict. In all ſuch caſes, the condition 
of the patient, the ſtructure and ſtate of the parts, and 
poſition of the preſenting part of the child, muſt very 
carefully be conſidered. | 


Method of Delivery by Inſtruments. 


WhHen the powers of nature are inſufficient to expel 
the child, extraordinary aſſiſtance muſt be had re- 
courſe to. In laborious births, this 1s chiefly of two 
kinds. 

I. The head is either extracted as it preſents: or, 

II. Its diameter is diminiſhed previous to the ex- 
traction. 

The head may be detained from advancing thro? the 
pelvis by all the cauſes formerly enumerated. Theſe 
are chiefly included in four general ones, 

1. Weakneſs in the mother. 

2. Narrowneſs of the pelvis. 

3. The bulk of the head of the child: or, 

4. Its diſadvantageous poſition. 

Whatever is the cauſe, when the natural pains begin 
to remit, and the parts of the woman begin to {well ; 
when her ſtrength declines, her pulſe grows feeble, and 
there is no proſpect of advantage to be gained by 
delay; meaſures muft be taken for aſſiſting the deli- 
very, otherwiſe both mother and child may periſh 
from neglet. | 

As inſtruments are never to be employed but in 
reſsly 
with a view to preſerve the life of mother or child, or 
both ; thoſe of a ſafe and harmleſs kind ſhould always 
be made trial of, in preference to thoſe of a deſtruc- 
tive nature. | 


Uſe of the Forceps. 


Tus forceps, is an inſtrument intended to lay hold 
of the head of the child in laborious births, and to ex- 
tract it as it preſents. This inſtrument, as now im- 
proved, in the hands of a prudent and cautious opera- 
tor, may be employed without doing the leaft injury 
either to mother or child. 

In every obſtetrical caſe, wherein manual aſſiſtance 
becomes neceſſary, the contents of reQum and bladder 
ſhould, if poſſible, be previouſly emptied. 

The membranes alſo ſhould be broken, the ſoft parts 
eompletely dilated, and the head of the child as far 
as poſſible advanced, previous to the uſe of any inſtru- 
ment. 

The form and ftruQure of the parts of the woman, 
the ſituation and progreſs of the preſenting part of the 
child, mult at this time be carefully conſidered. The 
eoncavity of the ſacrum, for inſtance, will determine 
the progreſs of the labour. The touch of the vertex, 
fontanella, lambdoidal, or fagittal ſuture, the fore or 
back part of the ear, or ſome part of the face, will aſ- 
certain the true preſentation of the child. 

The lower the head is advanced in the pelvis, our 
fucceſs with the forceps is the more to be depended 
on. For when it has proceeded as far as the inferior 
aperture, by means of this inſtrument, it may be readi- 
ty rclieved : but when the head of the child is con- 


fined at the brim, both the application of inſtrument, 
and the extraction by rhis means, are exceedingly dif. 
ficult and dangerous. | 

The head may be fo firmly wedged in the pelvis, 
that the forceps can neither be introduced nor fixed 
without bruiſing or tearing the parts of the woman: 
wherever, therefore, inſurmountable difficulties occur, 
either in applying or extracting with the forceps, the 
life of the mother muſt not be endangered by fruit. 
leſs efforts ; the head of the child muft immediately be 
opened, and the delivery accompliſhed without further 
delay. | 

In laborious births, the proper forceps caſes maybe 
reduced to two, which include, however, a conſider- 
able variety. Thele are, 

I. The ſmooth part of the cranium, 
II. The face, preſenting. 

The head may preſent, 

it, Naturally, when low advanced in the pelvis, 
with the vertex to the pubes, and the forchead or face 
in the hollow of the ſacrum. Or, 

2dly, When higher in the pelvis, the vertex may 
preſent with the face laterally, the ears to the pubes 
and ſacrum. Or, 

3dly, The fontanel may preſent with the face to the 
pubes, and vertex to the ſacrum ; or with the vertex 
to the pubes, and face to the ſacrum, 

1. When the head preſents naturally. The woman 
in this caſe muſt be placed on her back a-croſs the 
bed, properly ſupported ; the accoucheur, ſeated be- 
fore or in a kneeling poſture, after gradually lubri- 
cating the perinzum and . muſt proceed gently 
to ſtretch the parts, by paſſing the hand in a conical 
manner through the os externum vaginz, puſhing it 
forwards by the ſide of the child's head, till it ad- 
vances as far as an ear, if poſlible ; along this hand 
he is to guide a blade of the forceps, which with the 


other hand he introduces in the direction of the line 


of the pelvis, holding the handle backwards towards 
the perinzum, and keeping the clam cloſely applied to 
the child's head. This muſt be inſinuated very gradually 
by a kind of wriggling motion, puſhing it on till the 
blade is applied along the ſide of the head over the 
ear : he muſt then gently withdraw the firſt hand from 
the pelvis, with which he muſt ſecure the handle of 
the blade of the forceps already introduced, till the 
other blade be paſſed along the other hand, in the 
ſame flow cautious manner : the handles muſt then be 
brought oppoſite to each other, carefully locked, and, 
left they ſlip in extracting, properly ſecured by tying 
a fillet or garter round them ; but this muſt be looſe 

during the remiſſion of pulling, to prevent the brain 
from being injured by the preſſure. The extraction 
muſt be made by very flow and gentle degrees, and 
with one hand only, while the other is employed 
to guard the perinzum: the motion in pulling, ſhould 
be from blade to blade; the accoucheur mult re 

from time to time, and, if the pains are not gone, 
ſhould always in his efforts only co-operate with thoſe 
of nature. The child and mother will ſuffer leſs by 
going on in this gradual manner than by precipi- 
tating the birth, which can never be done but at the 
riſk of deſtroying both. If, in making the extraction, 
the forceps ſlip, they muſt be cautiouſly withdrawn 


blade by blade, aud again introduced in the ſame 
g ; Manner» 
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geln manner. When the tumour of the perinzum forms, 
bor. and the vertex begins to protrude at the os externum, 
the accoucheur muſt riſe from his ſeat, raiſe the 
handle gently upwards, and, by a half-round turn, 
bring the hind-head from under the ſymphyſis or arch 
of the pubes; remembering carefully to guard the pe- 
rinzum from laceration and its conſequences, to which 
it is now ſo greatly expoſed. _ f 

In attempting the introduction of either blade, if 
it meets with any interruption, it muſt be as often 
withdrawn, and puſhed up again in a proper direction, 
till every difficulty be ſurmounted ; and if, from the 
{mallneſs or conſtriction of the parts, the introduction 
of the ſecond blade ſhall ſeem impracticable, the for- 
mer one muſt be withdrawn, and the latter muſt be firſt 
introduced. | 5 
2. The vertex may preſent with the ſace laterally 
in the pelvis. It is always difficult to apply the for- 
ceps till the bulky part of the head has paſſed the 
brim; and here it is not only difficult to the operator, 
but extremely hazardous to the patient, to introduce 
this inſtrument till the ear of the child has got under 
the pubes. When the ears thus preſent to pubes and 
ſacrum, the woman ſhould be placed on her fide or 
knees; the moſt difficult blade of the forceps ſhould 
be firſt applied, which is the one under the pubes ; 
when both are paſſed, and properly ſecured, the pa- 
tient ſhould again be turned to her back, before the 
operator attempts to extract, and the head in this 
caſe (as the quarter-turn can feldom be made with 
ſafety) ſhould be. delivered in the mafiner wherein it 
preſents 3 becauſe, when , confined ny time in the 
paſſage, its figure is altered by the overlepping of the 
bones, in ſuch a manner that it paſſes along, in gene- 
ral, with far leſs difficulty than to attempt to puſh up 
and make the mechanical turns; a work often alto- 
gether impracticable, by which contuſion or lacera- 
tion of the parts of the woman, and the moſt fatal 
conſequences, may be occaſioned. The handles of the 
forceps mult here particularly be well preſſed back- 
wards towards the perinæum, that the clams may 
humour the curvature and intruſion of the ſacrum, 
1 themſelves to the form of the child's 
cad, | 
This is a caſe wherein the forceps often fail ; if ſo, 
they will ſometimes ſucceed by varying the mode of 
application, and fixing them over the forehead and 
occiput ; if this method fails alſo, the ſize of the head 
mult be diminiſhed, and the extraction made with the 
blunt hook or crotchet. 
3. The fontanella may preſent with the face to the 
pubes. This is the moſt common of the fontanel 
caſes; though ſometimes the face is lateral in the pel- 
vis, ſometimes diagonal, and ſometimes it is turned to 
the iacrum, The true poſition is aſcertained by the 
direction of the fontanel, and that of the ear. Here, 
as 10 other laborious births, nature ſhould be intruſted 
, long as we dare. 'The head does not always de- 
cend mechanically through the capacity of the pel- 
* 23 ſome practitioners have ſuppoſed; nor will 
ny deviation from its ordinary mode of deſcent al- 
any of itſelf influence the delivery, at leaſt very 
oel in ſuch a manner as to require extraordinary 
aliftance. In whatever manner the head ſent 
when K G : a r c p cad Pre en 85 
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cannot be effected without difficulty and hazard ; in Difficult 
ſuch circumſtances, the application of the forceps Labour. 
will frequently baffle the utmoſt efforts of the ac- 
coucheur, and the conſequences of ſuch attempts may 
prove fatal to mother and child. 
When extreme weakneſs in the mother, floodings, 
convulſions, or other urgent ſymptoms, render it ne- 
ceſſary to force the delivery, whether the face be to 
pubes or ſacrum, the forceps may be applied along 
the ears, in the ſame manner as directed in a natural 
labour ; and the head, for the reaſons already given, 
ſhould be brought along in the manner it preſents 
the extraction ſhould be made with great deliberation, 
that the parts of the woman may have time to ſtretch; 
the perinzum mult be carefully ſupported ; the forceps 


- muſt be gently releaſed, when the head is delivered; 


and the reſt of the delivery conducted as in a natural 
labour. 

In this caſe, when fituated high in the pelvis, the 
fontanel preſenting, and the face either to pubes or 
ſacrum, the long axis of the head interſects the ſhore 
diameter of the pelvis, and very often, though the 
forceps be applied, and a firm hold of the head be 
obtained, it is not poſſible to bring it along with all 
the force we dare exert. If this method therefore 
fails, the common forceps ſhould be cautiouſly with- 
drawn, and the long ones applied, if poſſible, over 
the fore-head and occiput, when, the ſize of the head, 
by the compreſſion it ſuffers in paſſing along, being 
perhaps ſomewhat diminiſhed, the extraction will be 
ſucceſsfully performed. This method alſo failing, 
previous to the operation of embryotomy, Dr Leak's 
forceps, with the third blade, may be had recourſe to. 
But of this' little can be ſaid with confidence, till the 
inftrument has been more generally employed. From 
the difficulty of ſucceeding in the application of the 
common forceps, it may, d priori, be concluded, that 
the introduction of a third blade, even in the hands 
of an expert practitioner, however A N the in- 
vention, is an expedient not eaſily to be put in prac- 
tice. Neither is Roonhuyſe's lever, or a blade of the 
forceps paſſed up between the pnbes and fore-head or 
hind-head of the child, in order to procure the de- 
livery of the head, to be recommended in ſuch caſes : 
however ſome have boaſted of its ſucceſs, it is an in- 
ſtrument that may do much miſchief ; and few prac- 
titioners can uſe it with ſafety. 

II. Hace preſenting. Of laborious births, face-caſes, 
as we have already obſerved, are the moſt difficult 
and the moſt dangerous. From its length, roughneſs, 
and inequality, the face muſt occaſion greater pain; 
and from the ſolidity of the bones, it muſt yield to 
the propelling force with much more difficulty, than 
the Taco moveable body of the cranium. Face- 
caſes are the molt troubleſome that occur in the prac- 
tice of midwifery, and in which the moſt expert 
practitioners may be foiled in their attempts; and 
theſe attempts, if too early exerted, will be followed 
in many inltances with fatal conſequences. What- 
ever way the face preſents, it ſhould be allowed to 
advance as low as poflible in the pelvis; by which 
means, the acceſs will be more eaſy, and the poſition, 
for the application of inftruments, more favourable. 
In this aukward ſituation, much miſchief may be 
done by raſhneſs; whereas, if time be allowed, and 
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comes requiſite : but as cafes do occur, wherein na- 
ture, with all advantages, will fail, and the common 
methods of relief prove unſucceſsful, recourſe muſt be 
had to more powerful means, while the woman is able 
to ſuport the conflict. In all ſuch caſes, the condition 
of the patient, the ſtructure and ſtate of the parts, and 
Poſition of the preſenting part of the child, muſt very 
carefully be conſidered. | 


Method of Delivery by Inſtruments. 


Wu the powers of nature are inſufficient to expel 
the child, extraordinary aſſiſtance muſt be had re- 
In laborious births, this is chiefly of two 
kinds. 

I. The head is either extracted as it preſents: or, 

II. Its diameter is diminiſhed previous to the ex- 
traction. | 

The head may be detained from advancing thro? the 
pelvis by all the cauſes formerly enumerated. Theſe 
are chiefly included in four general ones, 

1. Weakneſs in the mother. 

2. Narrowneſs of the pelvis. 

3. The bulk of the head of the child: or, 

4. Its diſadvantageous poſition. 

Whatever is the cauſe, when the natural pains begin 
to remit, and the parts of the woman begin to ſwell; 
when her ſtrength declines, her pulſe grows feeble, and 
there is no proſpect of — to be gained by 
delay; meaſures muſt be taken for aſſiſting the deli- 
very, otherwiſe both mother and child may periſh 
from neglect. 

As inſtruments are never to be employed but in 
reſsly 
with a view to preſerve the life of mother or child, or 
both; thoſe of a ſafe and harmleſs kind ſhould always 
be made trial of, in preference to thoſe of a deſtrue- 
tive nature. 


Uſe of the Forceps. 


THe forceps, is an inſtrument intended to lay hold 
of the head of the child in laborious births, and to ex- 
tract it as it preſents. This inſtrument, as now im- 
proved, in the hands of a prudent and cautious opera- 
tor, may be employed without doing the leaſt injury 
either to mother or child. 

In every obſtetrical caſe, wherein manual aſſiſtance 
becomes neceſſary, the contents of red um and bladder 
ſhould, if poſſible, be previouſly emptied. 

The membranes alſo ſhould be broken, the ſoft parts 
eompletely dilated, and the head of the child as far 
as poſſible advanced, previous to the uſe of any inſtru- 
ment. 

The form and ſtructure of the parts of the woman, 
the ſituation and progreſs of the preſenting part of the 
child, muſt at this time be carefully conſidered. The 
eoncavity of the ſacrum, for inſtance, will determine 
the progreſs of the labour. The touch of the vertex, 
fontanella, lambdoidal, or ſagittal ſuture, the fore or 
back part of the ear, or ſome part of the face, will aſ- 
certain the true preſentation of the child. | 

The lower the head is advanced in the pelvis, our 
fucceſs with the forceps is the more to be depended 
on. For when it has proceeded as far as the inferior 
aperture, by means of this inſtrument, it may be readi- 
ty rclieved : but when the head of the child is con- 


fined at the brim, both the application of inſtrument, 
and the extraction by rhis means, are exceedingly gif. 
ficult and dangerous. | 

The head may be ſo firmly wedged in, the pelvis 
that the forceps can neither be introduced nor fixed 
without bruiſing or tearing the parts of the woman ; 
wherever, therefore, inſurmountable difficulties occur, 
either in applying or extracting with the forceps, the 
life of the mother mult not be endangered by fruit. 
leſs efforts; the head of the child muſt immediately be 
opened, and the delivery accompliſhed without further 
delay. 

In laborious births, the proper forceps caſes maybe 
reduced to two, which include, however, a conſider. 
able variety. Theſe are, 

I. The ſmooth part of the cranium, 
II. The face, preſenting. 

The head may preſent, 

it, Naturally, when low advanced in the pelvis, 
with the vertex to the pubes, and the forchead or face 
in the hollow of the ſacrum. Or, 

2dly, When higher in the pelvis, the vertex may 
preſent with the face laterally, the ears to the pubes 
and ſacrum. Or, 

3dly, The fontanel may preſent with the face to the 
pubes, and vertex to the ſacrum; or with the vertex 
to the pubes, and face to the ſacrum. 

1. When the head preſents naturally. The woman 
in this caſe muſt be placed on her back a-croſs the 
bed, properly ſupported ; the accoucheur, ſeated be- 
fore or in a kneeling poſture, after gradually lubri- 
cating the perinzum and * muſt proceed gently 
to ſtretch the parts, by paſſing the hand in a conical 
manner through the os externum vaginz, puſhing it 
forwards by the ſide of the child's head, till it ad- 
vances as far as an ear, if poſſible ; along this hand 
he is to guide a blade of the forceps, which with the 


other hand he introduces in the direction of the line- 


of the pelvis, holding the handle backwards towards 
the perinzum, and keeping the clam cloſely applied to 
the child's head. This muſt be inſinuated very gradually 
by a kind of wriggling motion, puſhing it on till the 
blade is applied along the fide of the Ky over the 
ear: he mult then gently withdraw the firſt hand from 
the pelvis, with which he muſt ſecure the handle of 
the blade of the forceps already introduced, till the 
other blade be paſſed along the other hand, in the 
ſame flow cautious manner: the handles muſt then be 
brought oppolite to each other, carefully locked, and, 
leſt they ſlip in extracting, properly ſecured by tying 
a fillet or garter round them ; but this muſt be looſe 
during the remiſſion of pulling, to prevent the brain 
from being injured by the preſſure. The extraction 
muſt be made by very ſlow and gentle degrees, and 
with one hand only, while the other is employed 
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to guard the perinzum: the motion in pulling, ſhould 


be from blade to blade; the accoucheur muſt relt 
from time to.time, and, if the pains are not gone, 
ſhould always in his efforts only co-operate with thoſe 
of nature. The child and mother will ſuffer leſs by 
going on in this gradual manner than by precipi- 
tating the birth, which can never be done but at the 
riſk of deſtroying both. If, in making the extraction, 
the forceps ſlip, they muſt be cautiouſly withdrawn 
blade by blade, aud again introduced in the ſame 
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- | manner. When the tumour of the perinzum forms, 
boar and the vertex begins to protrude at the os externum, 


the accoucheur muſt riſe from his ſeat, raiſe the 
handle gently upwards, and, by a half-round turn, 
bring the hind-head from under the ſymphyſis or arch 
of the pubes; remembering carefully to guard the pe- 
nine um from laceration and its conſequences, to which 
it is now ſo greatly expoſed, _ ; 

Jn attempting the introduction of either blade, if 
it meets with any interruption, it muſt be as often 
withdrawn, and puſhed up again in a proper direction, 
till every difficulty be ſurmounted ; and if, from the 
{-nallaeſs or conſtriction of the parts, the introduction 
of the ſecond blade ſhall ſeem impracticable, the for- 
mer one muſt be withdrawn, and the latter muſt be firſt 
introduced. | PE? 

2. The vertex may preſent with the ſace laterally 
in the pelvis. It is always difficult to apply the for- 
ceps till the bulky-part of the head has paſſed the 
brim; and here it 18 not only difficult to the operator, 
hut extremely hazardous to the patient, to introduce 
this inſtrument till the ear of the child has got under 
the pubes. When the ears thus preſent to pubes and 
 fſacrum, the woman ſhould be placed on her fide or 

knees; the moſt difficult blade of the forceps ſhould 
be firſt applied, which is the one under the pubes ; 
when both are paſſed, and properly ſecured, the pa- 
tient ſhould again be turned to her back, before the 
operator attempts to extract, and the head in this 
caſe (as the quarter-turn can ſeldom be made with 
ſafety) ſhould be delivered in the manner wherein it 
preſents ; becauſe, when , confined any time in the 
paſſage, its figure is altered by the overl-pping of the 
bones, in ſuch a manner that it paſſes along, in gene- 
ral, with far leſs difficulty than to attempt to puſh up 
and make the mechanical turns; a work often alto- 
gether impraQticable, by which contuſion or lacera- 
tion of the parts of the woman, and the moſt fatal 
conſequences, may be occaſioned. 'The handles of the 
forceps muſt here particularly be well preſſed back- 
wards towards the perinæum, that the clams ma 
humour the curvature and intruſion of the ſacrum, 
E themſelves to the form of the child's 

cad, 

This is a caſe wherein the forceps often fail ; if ſo, 
they will ſometimes ſucceed by varying the mode of 
application, and fixing them over the forehead and 
occiput ; if this method fails alſo, the ſize of the head 
mult be diminiſhed, and the extraction made with the 
blunt hook or crotchet. 

3. The fontanella may preſent with the face to the 
pubes, This is the moſt common of the fontanel 
cales ; though ſometimes the face is lateral in the pel- 
vis, ſometimes diagonal, and ſometimes it is turned to 
the ſacrum, The true poſition is afcertamed by the 
direction of the fontanel, and that of the ear. Here, 
as ia other laborious births, nature ſhould be intruſted 
25 long as we dare. The head does not always de- 
ſcend mechanically through the capacity of the pel- 
115 23 ſome practitioners have ſuppoſed; nor will 
the deviation from its ordinary mode of deſcent al- 
ways Of itſelf influence the delivery, at leaſt very 
my in tuch a manner as to require extraordinary 
ailtance, In whatever manner the head preſents, 
uch it is Gtuated high in the pelvis, the delivery 
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cannot be effected without difficulty and bazard: in Diffcole 


ſuch circumſtances, the application of the forceps Labour. 


will frequently baffle the utmoſt efforts of the ac- 
coucheur, and the conſequences of ſuch attempts may 
prove fatal to mother and child. | 
When extreme weakneſs in the mother, floodings, 
convulſions, or other urgent ſymptoms, render it ne- 
ceſſary to force the delivery, whether the face be to 
pubes or ſacrum, the forceps may be applied along 
the ears, in the ſame manner as directed in a natural 


labour ; and the head, for the reaſons already given, ; 


ſhould be brought along in the manner it preſents ; 
the extraction ſhould be made with great deliberation, 
that the parts of the woman may have time to ſtretch; 
the perinzum muſt be carefully ſupported ; the forceps 


- muſt be gently releaſed, when the head is delivered; 


and the reſt of the delivery conducted as in a natural 
labour. 

In this caſe, when ſituated high in the pelvis, the 
fontanel preſenting, and the face either to pubes or 
ſacrum, the long axis of the head interſe&s the ſhore 
diameter of the pelvis, and very often, though the 
forceps be applied, and a firm hold of the head be 
obtained, it is not poſſible to bring it along with all 
the force we dare exert, If this method therefore 
fails, the common forceps ſhould be cautiouſly with- 


drawn, and the long ones applied, if poſſible, over 


the fore-head and occiput, when, the ſize of the head, 
by the compreſſion it ſuffers in paſſing along, being 
perhaps ſomewhat diminiſhed, the extraction will be 
ſucceſsfully performed. This method alſo failing, 
previous to the operation of embryotomy, Dr Leak's 
forceps, with the third blade, may be had recourſe to. 
But of this' little can be ſaid with confidence, till the 
inſtrument has been more generally employed. From 
the difficulty of ſucceeding in the application of the 
common forceps, it may, d priori, be concluded, that 
the introduction of a third blade, even in the hands 
of an expert practitioner, however ___— the in- 
vention, is an expedient not eaſily to be put in prac- 
tice, Neither is Roonhuyſe's lever, or a blade of the 
forceps paſſed up between the pnbes and fore-head or 
hind-head of the child, in order to procure the de- 
livery of the head, to be recommended in ſuch caſes : 
however ſome have boaſted of its ſucceſs, it is an in- 
ſtrument that may do much miſchief ; and few prac- 
titioners can uſe it with ſafety. 

II. Facepreſenting.—Of laborious births, face-caſes, 
as we have already obſerved, are the moſt difficult 
and the moſt dangerous. From its length, roughneſs, 
and inequality, the face muſt occaſion greater pain; 
and from the ſolidity of the bones, it muſt yield to 
the propelling force with much more difficulty, than 
the ſmooth moveable body of the cranium. Face- 
caſes are the molt troubleſome that occur in the prac- 
tice of midwifery, and in which the moſt expert 
practitioners may be foiled in their attempts; and 
theſe attempts, if too early exerted, will be followed 
in many inltances with fatal conſequences. What- 
ever way the face preſents, it ſhould be allowed to 
advance as low as poffible in the pelvis; by which 
means, the acceſs will be more eaſy, and the poſition, 
for the application of inftruments, more favourable. 
In this aukward ſituation, much miſchief may be 
done by raſhneſs; whereas, if time be allowed, _ 
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the patient be properly ſupported, the delivery will 


Labour. generally end well. 


lateral. 


The face may preſent with, 
1. The chin to the pubes, 
2. to the ſacrum. A 
3. laterally. 

From the diſſiculty of applying inſtruments in theſe 
caſes, ſome authors recommend, as an univerſal prac- 
tice, to turn the child, and deliver by the feet. But 
this in general is a dangerous practice, and ſeldom or 
never adviſeable, except when the membranes remain 
entire, till the os uteri is completely dilated, and the 
head continues Jooſe above the brim of the pelvis : 
and even then the propriety of the practice is doubt- 
ful; becauſe, if the head is ſmall, or the pelvis be 
well proportioned, the face will deſcend without much 
diſſiculty; and if othcrwiſe, beſides the riſk in at- 
tempting to turn, the child may be loſt from the preſ- 
ſure of the chord, or the difficulty of extracting the 


head after the delivery of the body. 


When sfhiſtance becomes neceſſary, the beſt prac- 
tice in face-caſes is the following : Having placed the 
patient in a convenient poſture, Jet the accoucheur in 
the gentleſt manner paſs his hand within the pelvis; 
and, during the remiſſion of pain only, endeavour to 
raiſe the head of the child, ſo that he may puſh vp 
the, ſhoulders entirely above the brim of the pelvis, and 
thus change the poſition of the face: by this means, if 
ſucceſsful, he will be able to reduce the firſt of theſe 
cates, ſo as to make the fontanel preſent with the face 
to the pubes; he will reduce the ſecond ſo as to bring 
down the vertex, with the face to the ſacrum ; and the 
third, he will reduce to a vertex caſe, with the face 
The delivery may be afterwards truſted to 
nature; which failing, there is eaſier acceſs for the ap- 
plication of inſtruments to make the extraction, as al- 
ready directed. The ſucceſs, however, of the ac- 
coucheur, in altering the pofition of the head, by puſh- 
ing it up, will entirely depend on the time he is call- 
ed; for, ſhould the head be firmly wedged in the pel- 
vis, no force he dares employ will be ſufficient to aller 
the poſture. | 

It therefore every attempt to reduce the face, and 
make the v@tex or fontanel preſent, ſhall prove unſuc- 
ceisful, and ſymptoms are urgent, the forceps mult be 
applied aver the ears of the child, and the extraction 
performed in the beſt manner the operator is able. 
And, failing theſe, immediate recourſe muſt be had to 
the crotchet, | | ; 

1. In the firſt caſe, previous to the introduction of 
the forceps, the chin, if poſſible, ſhould be advanced 
below the pubes. 

2. In the ſecond, the chin ſhould be advanced to 
the inferior part of the ſacrum. And, 8 

3. In the third, the chin ſhowd be as low as the 
under- part of the tuber iſchii; and although in gene- 
ral the head is to be extracted as it preſents, if the 
opcrator meets with conſiderable refiſtance, it muſt be 
gently puſhed up and turned with the chin, either la— 
terally, below the pubes, or into the hollow of the 
ſacrum, according to the particular circumſtances of 
the caſe, and in a direction beſt accommodated to the 
orm and diameter of the pelvis, 


Uſe of the Sciſſars, Crotchet, and Blunt Hook, 


WHen the head of the child, from its ſize, unfa. 
vourable poſition, or from a fault in the pelvis, cannot 
be protruded by the force of natural pains, nor extrac. 
ted by the forceps, recourſe mult be had to more vio- 
lent means, and the life of the child mutt be deſtroyed 
in order. to preſerve that of the mother. This opera- 
tion was by the ancients called embryotomy, 


When the head, from its extraordinary bulk, is de. 


tained at the brim of the pelvis; on evacuating the 
contents, the bones of the cranium immediately col. 
lapſe, and the head is afterwards propelled by the force 
of the labour-pains ; failing which only, the extrac. 
tion muſt be made with the blunt-hook or crotciiet, 
The unfavourable poſition of the head is of itſelf a 
cauſe inſufficient to juſtify the uſe of deſtructive inttry. 
ments, which ought never to be employed but in ex. 
treme caſes, after every milder method has failed. From 
the difficult acceſs to the craninm in order to make a 
perforation and evacuate the brain, a face-cale make 
a very troubleſome and dangerous crotchet one, Very 
luckily, in narrow pelviſes, the face rarely preſents, and 
very ſeldom advances far in that direction; at other 


times, the poſition may be ſo altered, that the crown, 


the back of the ear, or ſome other part of the cranium, 
can be reached ; otherwiſe- the crotchet mult be fixed 


in the mouth, orbit of the eye, &c. and the head 


brought along in that direction, till the {ciffars can be 
employed to open the ſkul}. 5-6 

But the grand cauſe of difficult Jabour is, the nar- 
rowneſs or diſtortion of the pelvis. For when, at the 
brim, inſtead of four inches and a quarter from pubes 
to ſacrum, it meaſures no more than one and a half, 
one and three-fourths, two, or two inches and one- 
fourth, the uſe of inſtruments becomes abſolutely re- 
quiſite, and very frequently in thoſe of two inches and 


one-half, and three inches; or when the diameters. 


through the capacity, or at the inferior aperture, are 
retrenched in the ſame proportion, difficulties will ia 
like manner ariſe, and the delivery, except the labour 
be premature, or the child of a ſmall fize, cannot be 
accompliſhed without the aſſiſtance of deſtructive in- 
ſtruments. | 


We judge of the form and ſize of the pelyis by the 


external make and form of the woman; by the pro- 


greſs of the labour; by the touch. When the fault i 
at the inferior aperture, the touch is pretty deeiſive; 
e.g. if a bump is felt in the os ſacrum inſtead of a con- 
cavity; if the coccyx is angulated ; if the ſymphyſs 
pubis projects inwards in.form_of an acute angle; 
the tuberolities of the iſchia approach too ncar each 
other; or the oge tuber be higher than the other; ſuch 
appearances are infallible marks of a diſtorted pelvis. 
But when the narrownels is confined to the brim, this 


is only to be diſcovered by the introduction of the hand 


within the pelvis: the projection of the lumbar ver- 
tebræ over the ſacrum, is a ſpecies of narrow pelvu, 
that moſt frequently occurs in practice. In this cale, 
the child's head, by the preſſure it ſuſtains between 
puhes and ſacrum, is moulded into a conical or ſugar- 
loaf form, the parietal bones are ſqueezed togetie' 
over-lapping one another, and will be felt to the touch 
when the labour is advanced, like an acute ridge, ſome- 
thing in the form of a ſow's back. "7 
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| 4 of the complicated inſtrumental apparatus to guard the poiat till it be applied againſt the head, Dificule [ 
-  =_ by the ancients, ſuch as ſcrews, hooks, &c. and firmly fixed in its hold, which ſhould always be Labour. 8 | 


bor fixing in, Jaying hold of, affd extracking the head, 
a8 it preſented, an operation in many caſes difficult aud 
dangerous, when the head was bulky or the pelvis nar- 
row, as the woman frequently lolt her life in the at- 
tempt; the practice of diminiſhing the ſize of the head, 
by opening the cranium and evacuating the brain, pre- 
«us to the extraction, is a modern improvement, and 


an important one: the inſtruments for this purpoſe 


Gmply of a pair of long ſciſſars, a ſharp curved 
—— 5 — a blunt book: theſe are preferable to 
every other, whether of ancient or modern conſtruc-— 
"When the accoucheur is under the diſagreeable ne- 
ceſſity of deſtroying the child to preſerve the mother, 
fe muſt be laid in the ſame poſition as already advi- 
ſed for the application of the forceps; and the ſame 
rules, recommended for the one gperation, will in ge- 
neral apply to the other. 

Thus, in the narroweſt pelvis that occurs, previous 
to opening the cranium, the ſoft parts ſhould be com- 
pletely dilated, and the head of the child ſhould be fixed 
ſteadily in the pelvis and advanced as far as poſſible; 
for while the head is high and looſe above the brim, 
the application of inſtruments is very difficult as well 
as hazardous. | 

The long ſeiſſars muſt be cautiouſly introduced into 
the vagina, directed by the hand of the accoucheur ; 
the points muſt be carefully guarded, till they preſs 
againſt the cranium of the child, which they mult be 
made to perforate with a boring kind of motion, till 
they are puſhed on as far as the reſts; they muſt then 
be opened fully, carefully re-ſhut, half turned, and 
again widely opened, ſo as to make a crucial hole in 
the ſkull, They muſt afterwards be puſhed beyond the 
reſts, opened diagonally 45 and again, in ſuch a 
manner as to tear and break to pieces the bones of the 
eranium; they muſt then be ſhut with great care, and 
withdrawn along the hand, in the ſame cautious man- 
ner as they were introduced, left they ſhould bruiſe or 
tear the uterus, vagina, or any other part of the wo- 
man. After a free opening in the cranium has thus 
been made, the brain muſt be ſcooped out with the 


fingers or blunt-hook, and the looſe ſharp pieces of 


bone muſt be carefully ſeparated and removed, that no 
part ot the woman be tore while the head. is extract- 
ing. The teguments of the ſcalp ſhould now be brought 
over the ragged bones of the cranium, and the woman 
ſhould be allowed to reſt an hour or two, according to 
her ſtrength and other circumſtances: the bones of the 
cramum will now collapſe; and if the woman has as 
much ſtrength remaining, or the pelvis be not much 
diſtorted, the head being thus diminiſhed, will be pro- 
truded by the force of natural pains; otherwile it muſt 
be extracted, either by means of two fingers introdu- 
ce] within the cavity of the cranium, by the blunt- 
hook introduced in the ſame manner, guarding the 
point on the oppoſite fide while making the extrac- 
tion; or, failing theſe, by the erotehet, which, though 
dangerous in the hands of an ignorant raſh operator, 
may be employed by the prudent practitioner with as 
much ſafety as the blunteſt inſtrument. 

lie method of introduction is the ſame with a blade 
of the forceps, The chief thing to be attended to is, 


ſomewhere on the outſide of the cranium ; provided a 
firm hold is obtained, no matter where, behind the 
ears, about the os petroſum, orbits of the eyes, maxilla 
inferior, &c. according to the preſentation of the head. 
The woman being properly ſecured, and the handle of 
the inſtrument covered. with a cloth, the operator mult 
then pull, at firſt gently, afterwards more forcivly, 
reſting from time to time, and endeavouring to make 
the extraction in the beſt manner the circumſtances of 
the caſe will admit of. If the pelvis be much diſtort- 
ed, ſo that, by means of the utmoſt ſtrength the accou- 


cheur can exert, little purchaſe is made, he may apply 


to the oppoſite fide a blade of the forceps, which are 
now ſo conſtructed as to lock with the crotchet ; let 
him then bring the handles together, ſecure properly, 
and thus endeavour to make the extraction. Should 
this expedient alſo fail, the blade of the forceps muſt 
be withdrawn, the other blade of the crotchet mult be 
applied, the handles brought together and ſecured, 
and the extraction made, moving from blade to blade. 

Should the head preſent in ſuch a manner, that, in 
attempting to extract it, the crotchet divides the ver- 
tebræ of the neck, and the head is thus ſevered from 
the body, an accident that can only happen in the 
bands of an ignorant blundering practitioner; the head 
mutt be puſhed up above the brim of the pelvis,. the 
crotchet or blugt hook mult be fixed under the axilla, 


the arms muſt be brought down, and the body extrac- 


ted, by fixing the crotchet below the ſcapula on the 
ſternum, or among the ribs; the head muſt afterwards 
be extracted in the manner already adviſed: or ſhould 
the head in extracting be pulled from the body, as 
may happen when the child -has been long dead, or 
when it is putrid, the delivery of the — 1 muſt be 
effected by means of the crotchet as now directed; a 
method preferable to that of turning, as ſome adviſe, 
If the head, inſtead of yielding to the force of pull- 
ing, be at laſt cut and broken in pieces, the operator 


myſt! endeavour to bring down an arm of the child, to 


fix the crotchet about the jaw or neck, pull at both 
holds, and thus attempt to make the traction; this 
alſo failing, he mult bring down the other arm, fix the 
crotchet in the thorax, and, in a word, muſt tear the 
child in pieces, that the delivery may be accompliſhed 
by any means. 

In face-caſes, where it is impracticable to alter the 
poſition, and when the pelvis is much diſtorted, the 
double crotchet is ſometimes requiſite; the handles mutt 
be well ſecured, kept well backwards towards the pe- 
rinzum, and the motion always from blade to blade. 
It very ſeldom, however, happens, that there is occa- 
hon for the double crotchet : by this means the head 
is flattened in pulling ; whereas if one blade only can 
be employed, the head is lengthened, and, in pulling, 
can better accommodate iſelf to the ſhape of the = 
vis as it paſſes along 


CHAP. XII. Preternatural Labour. 


In whatever manner the child preſents when the 
body is delivered before the head, the birth is account- 
ed preternatural. 

Preternatural labours may be referred to one of the 


four following claſſes. 
| I. Whew 
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| reſent. 
_Labour, Þ II. When the child lies acroſs in a rounded or oval 


form, with the arm, ſhoulder, ſide, back, or belly, 
preſenting. ” * 

III. When one or both of the upper extremities 
preſent, the child lying in the form of a ſheath, the 
feet towards the fundus uteri, the waters evacuated, 
and the uterus ſtrongly contracted round the body of 
the child. g 

IV. Laſtly, Premature or flooding caſes, or others 


\ 


ther previous to the rupture of the membranes, or 
quickly after it. 

The cauſes of croſs labours moſt commonly aſſigned 
by authors, are, The obliquity of the uterus ; circum- 
volutions of the funis umbilicalis round the child's body; 
the ſhortneſs of the funis, or attachment of the pla- 
centa towards the fundus uteri; ſhocks affecting the 
mother when pregnant, &c. The poſition of the fœtus 
may alſo be influenced by its own motion and ftir- 
rings, by the particular form and bulk of its body, by 
the manner of ſtretching of the uterus, by the quan- 
tity of liquor amnii, and by many other circumſtances, 

The ſymptoms that indicate an unfavourable poſi- 
tion of the child, before it can be diſcovered by the 
touch, are very uncertain and fallacious: a croſs birth 
may, however, be ſuſpected, | 

1/2, If the pains be more ſlack and trifling than or- 
dinary. | 

2dly, If the membranes be protruded in a long form 
like a gut, or the finger of a glove. 

3dly, If no part of the child can be diſcovered when 
the uterine orifice is conſiderably opened. 

4thly, If the preſenting part through the membranes 
be ſmaller, feels lighter, and gives leſs reſiſtance than 
the bulky ponderous head. 

57hly, Laſtly, after the rupture of the membranes, 
if the meconium of the child be paſſed along with the 
waters, it is a fign that the breech preſents, or that the 
child is dead. 

Preternatural labours are difficult or hazardous, ac- 
cording to, | 

1. The form of the pelvis, and general health and 
conſtitution of the woman. 

2. The bulk of the child, and its manner of preſent- 
ing. 

0 The time the waters have been evacuated, and 
the uterus contracted round the body of the child. 

4. When complicated with plurality of children; 
the prolapſus of the funis umbilicalis; the limbs of the 
child intangled with the chord; profuſe and violent 
floodings from the attachment of the placenta toward 
the cervix uteri, &c. 

Turning is often laborious, and always dangerous in 
proportion to the force uſed in ſearching for and bring- 
ing down the feet; though, in general, the difficulty 
and hazard are not ſo great, as in many caſes ſtrictly 
called /aberious, when the head preſents; the treat- 
ment of preternatural labours being better known, and 
for the molt part eaſier put in practice. 

Each claſs of the general divifion of croſs Jabours 
includes a variety of different caſes. By confiderin 
a few of every claſs, a general idea of the whole will 
be formed, 


in which it may be neceſſary to force the delivery, ei- 
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CAsE 1. The ſimpleſt and eaſieſt caſe is the Aprip. 


pan poſture, when the child 41 with the > 


The foot is to be diſtinguiſhed from the hand, gra 
by the weight and reſiſtance it gives to the touch; ſe. 


condly, by the ſhortneſs of the toes; thirdly, by the 


projecting heel, 


0 


tur 


When the feet preſent in the paſſage, the labour - 


ſhould be allowed to go on as if natural. If the child 
be of an ordinary ſize, the woman in health, the parti 
well proportioned, in the way of aſſiſtance nothing fur. 
ther ſeems neceſſary but the application of a warm 
cloth round the body of the child, which muſt be pro- 
perly ſupported till it advances as far as the pains are 
able to force it. If the ſize be ordinary, or rather 
ſmall, it will ſometimes make the mechanical turns, 
and be entirely puſhed along by the force of the natu- 
ral pains; but it generally ſtops at the ſhoulders, after 
the breech protrudes without the os externum, where 
the reſiſtance is ſo great, that the accoucheur's aſſiſt. 
ance becomes requiſite. 
In this caſe, the patient muſt be placed on her back, 
properly ſupported ; the hand of the accoucheur muk 
be cautiouſly introduced; the parts of the woman muſt 
be gently ſtretched; the feet of the child muſt be laid 
bold of, and brought as low in the vagina as poſlible; 
a ſoft warm cloth muſt be wrapped round. them, and 
the extraction muſt be performed in a ſlow, cautious 
manner, making large motions in a circular or lateral 
direQion, refting from time to time, if the pains are 
gone 3 and if not, always waiting for the natural ef. 
orts. When advanced as far as the breech, the body, 
if not already in a proper direction, muſt be puſhed 
up, and gently turned with the face towards the mo- 
ther's back; and to make ſure that the face turns with 
the body, or to prevent the chin, vertex, or ſhoulders 


from catching on the pubes, or angle of the ſacrum, 


an extraordinary quarter- turn more muſt be made: this 
mutt be reverſed previous to the extraction; and the 
difficulty ariſing from the obſtruction of the ſhoulders 
muſt be removed in the following manner. While the 
breaſt and legs of the child are ſupported over the palm 
and forearm of the one hand of the accoucheur, which he 
draws towards one fide, he muſt introduce two fingers 
of the other hand at the oppoſite fide into the vagina, 
over the back-part of the ſhoulder, as far as the elbow, 
ande ndeavour in the moſt gentle manner to bring down 
the arm, always remembering, in his movements, to 
humour the natural motions of the joint: he muſt then 
ſhift hands, when the other arm is to be relieved in 
the ſame manner: both arms being brought down, the 
woman mult now reſt a little, when a pain or two ge- 
nerally follows, and the head is alſo forced along. But 
ſhould the woman be much exhauſted, and if the head 
does not quickly advance, the child may be loſt from 
delay. The extraction of the head in preternatural la- 
bours, is often the moſt difficult and the molt danger 
ous part of the delivery; the cauſe of reſiſtance, when 
it does not advance, is chiefly owing to its confinement 
between the angle of the ſacrum and pubes, when the 
bulky part of the head is detained at the brim; whe- 
ther the reſiſtance be here or towards the inferior ape 
ture of the pelvis, if the head does not advance 1? 


pain or two, the extraction muſt be made in this mas- 
- ner: 
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While the right band of the accoucheur ſupports 
the body of the child below, with two fingers preſſing 


bit. on either ſhoulder, the left hand and fingers muſt in 


manner be placed over the back of the neck, 
— pen ently a the direction from pubes to ſa- 
crum, he mul thas endeavour to bring. it along: but, 
ſhould the pelvis be narrow, or the child's head of a 
Jarge ſize, or the face be laterally or anteriorly placed 
in the pelvis, or, what rarely happens, the os uteri 
contracted round the neck of the child ; in either of 
theſe caſes, the accoucheur will ſometimes meet with 
the utmoſt difficulty. When the above method there- 
fore fails, he muſt introduce two fingers of the right- 
hand into the child's mouth, while thoſe of the left- 
hand are expanded over the ſhoulders, as already direc- 
ted; and in this way he mult endeavour to relieve it, 
pulling from pubes to ſacrum, alternately raiſing and 
depreffing the head till it advances low down, ſo that 
the face deſcends from the hollow of the ſacrum, when 
the accoucheur mult riſe from his ſeat, and bring the 
hind-head from under the pubes with a half-round 
turn, imitating that of a natural labour, 

If the poſition be unfavourable, the face, if poſſible, 
ſhould be turned to the ſacrum, by puſhing vp the 
head, or by puſhing back the chin: If the contrac- 
tion of the uterus is the cauſe of reſiſtance, which 
rarely occurs, it muſt be gently firetched with the 
fingers. Or if the difficulty ariſes from circumvoly- 
tions of the chord round the legs, thighs, body, or 
neck of the child, theſe muſt be diſengaged in the 
taſieſt manner poſſible it is rarely neceſſary to divide 
the funis on this account. | | 

Should every method fail in bringing down th 


- head, the delivery muſt be effected by means of the 


forceps cautiouſly paſſed over the ears, with the 
handles under the child's body, in a direction down- 
wards towards the perinzum. If the pelvis be very 
narrow, or the head of a large ſize, it muſt be opened 
by puſhiag the ſciſſars through the occipital bone, ſo 
that the contents of the cranium may be evacuated, 
and the extraction made by means of the forceps, 
blunt-hook, or crotchet. But if the head, by. the 
efforts to extract it, be actually ſevered from the body, 
and left behind in the uterus, an accident which ſome- 
times occurs, it muſt be delivered by incloſing it in 
the forceps, while ſecured from rolling by preſſing 
externally on the abdomen. If the forceps cannot 
be applied, the cranium muſt be opened, the texture 
of the brain deſtroyed, and the extraction performed 
by the fingers of the accoucheur, by the blunt-hook, 
or by the crotchet. If the under-jaw remains, the 
head may be effectually ſecured till locked in the for- 
ceps, or till its bulk be diminiſhed, by introducing 
a linger into the mouth, thruſting it through the jaw 
under the chin, drawing it down, and paſling a liga- 
ture through the perforation. 

In caſes where the child has been long dead, 
ſhould the belly or thorax be diſtended with air or 
water, and prove the cauſe of obſtruction, the con- 
tents muſt be evacuated by opening with the ſeiſſars, 
or tearing with the crotchet; and in general, where 
difficulties occur, the delivery muſt be accompliſhed 
sg 2 the circumſtances of the caſe will beſt 

of, 
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into the vagina, the other is ſometimes detained by . Picterna- 
catching on the pubes, and, if eaſily come at, ſhould j 


— 


be brought down, always remembering to humour 
the natural motion of the joint ; but, ſhould the leg 
be folded up along the child's body, the attempt is 
ſometimes both difficult and dangerous, and ought 
not to be perſiſted in, as the breech will either be 
forced down by the aſſiſtance of natural pains, or by 
gently pulling by one leg only. 

Caſe 3. When one or both knees preſent, the deli- 
very mult be conducted in the ſame manner with that 
of the feet. 

Caſe 4. When the feet offer along with'the breech, 
this laſt muſt be puſhed up, While the former are ſc- 
cured and brought down, till it be reduced to a fout- 
ling caſe, and otherwiſe managed as above. 

Caſe 5. The breech may preſent with the fore-parts 
to the mother, 

1//, Anteriorly. 

2dly, Laterally. Or, 

34ly, Poſteriorly. 


Sometimes the breech may be diſcovered, previous 


to the rupture of the membranes; but afterwards with 
more certainty, by the meconium of the child paſſed 
with the waters, and by the touch. 

In whatever manner the breech preſents, the deli- 
very ſhould be ſubmitted to nature, till the child be 


advanced as far as the thorax, when the feet are to be 


brought down and laid hold of, the child, if neceſſary, 
puſhed up, the mechanical turns effected, and the de- 
livery otherwiſe conducted as in a 8 caſe. 
There is much leſs hazard in general, agreeable to an 
old obſervation of Mauriccau, in allowing the child to 
advance double, than in precipitating the extraction 
by puſhing up to bring down the feet before the 
parts have been ſufficiently dilated; a practice difh- 
cult and troubleſome to the operator ; painful, and 
ſometimes dangerous, to the mother; and by which 
the child is expoſed to the riſk of ſtrangulation, from 
the retention of the head after the delivery of the 
body. If the child be ſmall, though doubled, it will 
eaſily paſs in that direction; if large, though the la- 
bour be painful, the natural throes are leſs violent and 
leſs dangerous' than the prepoſterous help of the 
accoucheur: If the child thus advances naturally, it 
will be leſs expoſed to ſuffer; if it does not advance, 
the parts of the mother will be prepared for the ac- 
coucheur to paſs his hand into the pelvis, to raife up 
the breech, to bring down one or both feet, and de- 
liver as above. 


Weakneſs in the mother, floodings and convulſions, - 


a very large child, or narrow pelvis, the prolapſus of 
the funis, or its compreſſion between the thighs of 
the child, or between the child and pelvis, by whigh 
its life is endangered, if the chord cannot be reduced 
above the preſenting part, are the only exceptions to 
the general rule of treating the breech as a natural 
labour. | 

The practice of helping forward the breech, by 
paſting the blunt-hook under the ham, is now entirely 
aid aſide: this can never be done with ſafety, till 
the breech be ſo low advanced, that the hand of the 
accoucheur can be uſed, which may be employed with 
more advantage as well as ſafety. 
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MIDWIFERY. 


8 CLASS 1. 
— | Inc the former claſs of preternatural labours, it is 


adviſeable to truſt to nature in many caſes, as the 
birth will often be accompliſhed without manual al- 
ſiſtance: but when the child lies a-croſs, no force of 
pain can make it advance in that poſition; and, with- 
out proper aſſiſtance, both the mother and child would 
eriſh, 
x If the accoucheur has the management of the la- 
bour from the beginning, the child may be turned, in 
the worſt poſition, without difficulty; but when the 
waters have been for ſome time evacuated, and the 
uterus ſtrongly contracted, turning is laborious to the 
operator, painful and dangerous to the mother. In 
ſuch caſes, the ancients endeavoured- to make the 
head preſent ; but, from its bulk, they often failed, 
and the attempt was often attended with fatal conſe- 
quences. The method of delivering by the feet is the 
moſt important modern improvement in the practice 
of midwifery; an improvement to which many thou- 
fands owe their lives. : 
When the child lies in a tranſverſe pofition, the 
accoucheur muſt infinuate his hand through the vagina 
into the uterus in the gentleſt manner, ſearch for the 
feet, bring them down with the utmoſt caution, and 


finiſh the delivery as in footling-caſes. To effect this, 


the following rules ſhould be obſerved. 

1. The patient muſt be placed in a convenient 
poſture, that the operator may be able to emplo 
either hand, as the various circumſtances of the caſe 
may require. 

2. Though the beſt poſture, in general, is laying 
the woman on her back, it will be ſometimes neceſſary 
to turn her to her ſide; and, in theſe caſes, where the 
abdomen is pendulous, where it is difficult to reach 
the feet, or where they lie towards the fundus uteri, 
the woman ſhould be placed on her knees and el- 
bows. 

3. An exact knowledge of the true poſition of the 
child, and of the ſtructure and ſtate of the parts, 
ſhould be acquired, before attempting to make the 
delivery. 

4. The orifice of the uterus ſhould be enlarged, 
ſo as freely to admit the hand; and the ftrong pains 
ſhould be abated, before any attempt be made to de- 
liver. 

5. Should the waters be drained off, the parts dry 
and rigid, and the” uterns contracted round the child, 
warm oil muſt be injected into the uterus, otherwiſe 
its rupture may be endangered. 

6. In paſſing the hand into the uterus, this muſt be 
done in the gentleſt manner; the parts muſt be well 
lubricated with butter or pomatum ; the line of the 
pelvis moſt be attended to; the efforts of the ope- 
rator muſt be flow and gradual; and thus the ut- 
moſt rigidity in the ſoft parts will, in time, be over- 
come. 


7. The hand muſt be introduced only during the 


remiſſion of pain; when pain comes, the accoucheur 


muſt always reſt; otherwiſe he may puſh his hand, or 
the fetus, through the body of the uterus. 6 

8. In puſhing up, to come at the feet, this muſt 
never be done with the,points of the fingers, nor with 
the hand clenched, but with the palm of the hand, or 


-» 


the broad expanded fingers, and always duri 
remiſſion of pain, and the latter ſoul ae 5 the 


ſerved in bringing down the legs; but, in making the L 


extraction of the body, the efforts of the operat 
ſhould always co-operate with thoſe of nature. YN 

9. The hand ſhould, if poſſible, be introduced alon 
the anterior parts of the child; and both feet, if eaſi 
come at, ſhould be laid hold of. N 

10. In turning, the accouchenr ſhould never con- 
fider the child as dead, nor allow himſelf to be de. 
ceived by ſymptoms doubtful and fallacious; the child 
is ſometimes born alive when he would leaſt of all IN 
2 it; therefore, in puſhing up, bringing down the 
egs, or extracting the body, it ſhould be handled with 
the greateſt delicacy. 

11. When the hand is within the pelvis, it ſhould 
not always be moved in the line of the umbilicus, but 
rather towards one ſide of the ſpine, by which more 
room is gained, and the prominent angle of the ſacrum 
avoided. | 

12. The hand ſhould be paſſed as far as the middle 
of the child's body, before attempting to ſearch for 
the feet; or before attempting to break the mem. 
branes, ſhould theſe remain entire, till the aperture of 
the 2 o_ admit of the hand. 

13. If the hand cannot paſs the preſenting part of 
the child to come at the beet, inſtead of 9 
puſhing back, the part ſhould be as it were lifted up 
in the pelvis, and moved towards a ſide; by which 


means difficulties may be ſurmounted, and great dan 
often prevented. F N ot 


By attending carefully to the above rules, lacera- 


tion of the uterus, floodings, convulſions, inflamma- 
tions, and their conſequences, may be prevented; ac- 
cidents that frequently happen in the hands of ignorant 
raſh operators. | 

Caſe 1.— The arm preſenting. The right is to be 
diſtinguiſhed from the I by laying Fold of the 


child's hand, in the ſame manner as in ſhaking hands; 


and thus the general poſition of the child may be 
judged of. | | 

When the accoucheur is called in early, the reduc- 
tion is generally praQicable : but if the arm pro- 
trudes through the vagina, and the ſhoulder be locked 
in the pelvis, it is needleſs, by fruitleſs efforts, for the 
accoucheur to fatigue himſelf, and diftreſs his patient, 
to attain a point by which he will gain no very ma- 
terial advantage ; as the hand can be paſſed into the 
uterus by the fide of the child's arm, which will, of 
courſe, return into the uterus when the feet are brought 
down into the vagina. 

In order to make the delivery, the hand of the ac- 
coucheur, well lubricated, muſt be conducted into the 
uterus by the fide of the child's arm, along the tho- 
rax, at the oppoſite fide of the pelvis where the bead 
lies; if any difficulty occurs ia coming at the feet, 
this hand muſt be withdrawn, and the other intro- 
duced in its ſtead; and if till the hand cannot ealily 
paſs beyond the child's head or ſhoulder, the preſenting 
part muſt be raiſed up, or gently puſhed to a fide, 
that one or both feet may be laid hold of, which mult 
be brought as low as poſſible, puſhing up the head 
and ſhoulders, and pulling down the . alternate!) 
till they advance into the vagina, or ſo low that # 
nooſe or fillet can be applied; and thus by py 
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ith the one hand by means of the nooſe, and puſhing 
with the other, the feet can be brought down and the 


bur, gelivery finiſned, however difficult. 


The method of forming the nooſe is by paſſing the 
two ends of a tape or garter through the middle when 
goubled; or ſhould the garter be thick, by _— 
an eye on one extremity, and paſſing” the other en 
through it : this, mounted on the points of the fingers 
and thumb of the accoucheur's hand, muſt be con- 
veyed into the uterus, paſſed over one or both feet 
and avkles, and ſecured by pulling at the other ex- 

ty. 
"Caſe 2.—The fide. This is diſcovered by feeling 
the ribs. coke 8 ; 

Caſe 3.—The back. This is diſcovered by feeling 
the ſpine. abe 1 

Caſe 4.— The belly. This is known by the funis. 

Theſe caſes occur rarely, as the uterus muſt with 
difficulty, admit of ſuch poſitions, When any of theſe 
parts do preſent, the child ſeldom paſſes any part of 
the brim of the pelvis, and is, in general, mere eaſily 
turned than in ſeveral poſtures in which it may offer, 
The belly, from the Aifficulty with which the legs can 
be bended backwards, except the child be flaccid, 
putrid, or before the time, will very ſeldom direQly 

reſent; if ſo, it will be early and readily diſcovered 
bo the prolapſus of the funis, and there will be no 
great difficulty to come at the feet, and deliver. The 
rule in all theſe caſes is, to paſs the hand into the 
womb in the gentleſt manner poffible, and to ſearch 
for the ſeet and bring them down. | 


CLASS III. 


Warn the child lies longitudinally in the uterus, 
with the arm or ſhoulder preſenting, and the head 
more or leſs over the pubes, or laterally in the pelvis, 
the feet towards the fundus uteri, the waters evacu- 
ated, and uterus contracted round the child's body; 


| theſe are the moſt difficult and laborious of all the 


caſes of preternatural labours. Here the protruding 
arm ought, if poſſible, to be reduced, and the head 
brought into the pelvis; for unleſs the child be very 
ſmall, it is impoſſible for the head and arm to paſs along 
together. | 

In order to effect the reduction of the arm, different 
inſtruments have been invented; but the hand of the 
accoucheur is preferable to every thing of this kind, 
whether of ancient or modern invention. This, con- 
ducted by the arm that protrudes, muſt be infinuated 
through the vagina into the uterus, as far as the 
ſhoulder of the child, which, if the accoucheur can 
raiſe up, he will generally ſucceed in reducing the 
arm. Should this method fail, he muſt attempt to 
pulh up the fore-arm at the elbow; but, in bending 
it, muſt be very cautious, to avoid overſtraining or 
diſlocating the joint. In whatever manner the re- 
duction is accompliſhed, if any method proves ſuc- 
ceſsful, the arm muſt be retained till the head, by the 
force of natural pain, enters the pelvis, and prevents 
ts return; otherwiſe the arm wilt deſcend, as often 
as it is reduced. 
ut if the attempts for reduction prove impraQi- 
_— the woman muſt be placed on her knees and 
elbows, and the accoucheur, with preat deliberation, 
mult endeavour gently to flide up his hand between 
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the uterus and child as far in the uterus as poſſible, to Preterna- 


lift up the head and ſhoulders, and ſearch for and 


bring down one or both feet, in the beſt manner the 


various circumſtances of the caſe will admit of. As 
ſoon as they can be laid hold of, they muſt be gra- 
dually brought down into the vagina, ſo low that 
the nooſe can be applied over them, which muſt be 
fixed and pulled with the one hand, while the head 
and upper parts of the body are raiſed and gently 
uſhed up with the other, | 

Should the arm have been long protruded without 
the os externum, much ſwelled, and cold; the waters 
drained off; the uterus ſtrongly contracted; and the 
poſition of the child ſuch as to render it impracticable, 


either to reduce the protruded limb, or to ſearch for 


and bring down the feet; the head, if eaſily come at, 
muſt be opened and extracted with the blunt-hook or 
erotchet; or a crotchet muſt be fixed amongſt the ribs, 
and the breech or feet thus pulled down. 

Should the pelvis be very narrow, and unſurmount- 
able difficulties occur, the arm muſt be twiſted off at 
the elbow, though this expedient is rarely neceſſary ; 
and the delivery muſt in general be accompliſhed as 
the prudence and judgmeat of the operator can beſt 
direct; always,remembering, when one life muſt fall 
a ſacrifice, that the tree muſt be preſerved at the ex- 
pence of the fruit. 

In this, as in other caſes, the ſwelling and coldneſs 
of the arm, and even want of pulſation in the artery, 
are not infallible ſigns of the child's death; and 
ſhould this even be fo, it makes little difference in the 
mode of delivery, unleſs that it will lead us to pay all 
our attention to the mother: For a living child gives 
no more aſſiſtance in the birth than a dead one, what- 


ever authors have ſaid to the contrary. 


When both arms preſent, the delivery muſt be 
conducted in the ſame manner as when one only pre- 
ſents. The former caſe is leſs difficult than the latter, 
as the head ſeldom advances far when both arms fall 
into the paſſage, ſo that they can either be reduced, 
or there is ly acceſs to come at the feet to bring 
them down and deliver. 


CL ASS IV. 


Wurx the membranes remain entire, till the ſoft 
parts are ſo muth dilated, that the hand will readily 
find admittance; or when the hand can be paſſed with- 
in the cavity of the uterus, immediately after the rup- 
ture of the membranes, ſo that part of the water may 
be retained ; the delivery may be accompliſhed, in the 


moſt troubleſome preternatural caſes, with the greateſt _ 


ſafety and expedition. But when the waters have 
been long evacuated, and the uterus cloſely contrac- 
ted round the body of the child, the caſe will prove 
laborious to the operator, painful and dangerous to the 
mother and child. 

When there is reaſon to ſuſpe& that the child lies 
acroſs, which can often be aſcertained, either by feel- 
ing the preſenting part through the membranes, or by 
ſome of the ſigns of preternatural labours already men- 
tioned ; the woman ſhould be managed in ſuch a man» 
ner, that the membranes may be preſerved entire as 
long as poſſible; for this purpoſe ſhe ſhould keep 
quiet in bed, and her poſture ſhould be ſuch as is leaſt 
favourable for ſtraining, or exerting force during the 
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pain: ſhe ſhould be touched as ſeldom as poſſible, till 


the os internum be ſufficiently dilated. The accoucheur 
ſhould then introduce his hand in a conical form, well 
lubricated, into the vagina, and through the aperture 
of the internal orifice, infinuating it between the ute- 
rus and the membranes, till it advances almoſt as high 
as the fundus utery when he muſt break the mem- 
branes, by pinching ſome part of them between a fin- 
ger and thumb, or by forcibly puſhing a finger thro” 
them ; he muſt then ſearch for, and endeavour to lay 
hold of, one or both feet, and deliver. 

Should the membranes be ruptured in the attempt, 


he muſt be ready to run up his hand as quickly as can 


ine vitably fink under it. 


be done with ſafety, when, part of the waters by his 
arm being retained, the operation of turning will be 
facilitated. Should the placenta adhere on that ſide 
of the uterus where the hand is paſſed, it muſt again 
be withdrawn, and the other hand be introduced in the 
oppoſite fide. 

Floodings. It has been already obſerved, that a 
flooding ſeldom proves fatal to the mother before the 
ſeventh month of pregnancy ; after which period, from 
its duration or exceſs, the life of both the mother and 
child may ſuffer. Should therefore a flooding at- 
tack a woman in the two laſt months of pregnancy, 
from whatever cauſe it may ariſe, and whether attend- 
ed with labour-pains or not, if the hzmorrhage be ſo 
conſiderable that ſhe is ready to fink under it, and 
that cold applications and other means of checkin 
the evacuation ſhall fail, the woman muſt be placed in 
a proper poſture, her friends prudently appriſed of her 
danger, and the delivery muſt be immediately perform- 
ed, by ſtretching the vagina and os uteri, till the 
hand of the operator can eaſily gain admittance to 
break the membranes, catch hold of the feet, and ex- 
tract the child. | 

If it can poſſibly be prevented, the membranes in 
flooding caſes ſhould never be broken till the aperture 
of the uterine orifice will freely admit the hand to 
paſs, that, after the evacuation of the waters, the ac- 
coucheur may have it in his power either to make the 
delivery or not, according as the effuſion continues or 
abates. | 

Soon after attempting to ftretch the parts, ſhould 
the labour-pains come on, the waters begin to be col- 
lected, and the uterine hzmorrhage diminiſh, the ac- 
coucheur muſt then withdraw his hand, and manage 
the delivery according to circumſtances. And if, for 
inſtance, the child preſents naturally, the delivery muſt 


-be truſted to nature; otherwiſe, if the flooding conti- 


nues, or the child preſents acroſs, the accoucheur muſt 
perſiſt in his work, going on ſlowly, and with the ut- 
moſt delicacy, till he be able to reach the feet, to 
bring them down, and deliver ; always remembering, 
during this proceſs, that the ſtrength of the woman, 
by proper nouriſhment, be ſupported. _ 

But ſhould the placenta adhere to the cervix, or up- 
on the os uteri, the greateſt danger is to be dreaded ; 
for thus the flooding will commence from the moment 
the os uteri begins to ſtretch, and will increaſe ſo ra- 
pidly, that the woman, if not ſpeedily delivered, muſt 
The whole body of the pla- 
centa, in ſuch caſes, is ſometimes ſeparated when the 
labour has made but little progreſs z ſo that the wo- 
man will often periſa, whether delivery be attempted 
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or not. As this, however, is the only expedient by p 
which her life, and that of the child, can be fared; turg 
in every caſe where the placenta preſents, which the Lib 
accoucheur will readily — by the touch of the 

ſoft pappy ſubſtance of that body, he muſt immediate. 
ly place the woman in a proper poſture, inſinuate his 
hand gently by the fide of the protruding placenta 
break the membranes, ſearch for the feet of the child 
and bring them down, ſo that the delivery may be k. 
niſhed with all poſſible expedition; for, in this un. 
happy caſe, a few minutes delay may prove fatal, 

The after- birth ought neyer to be extracted before 
the child, if it can poſſibly be avoided. 

After delivery, time ſhould be given for the uterus 
to contract, that nature may thus throw off the pla. 
centa, which never ought to be hurried away, unlcſ 
the continuance or a recurrence of the hemorrhage 
render it neceſſary. 

Prolapſus of the funis. Difficulties ariſing from 
the funis falling down into the vagina, and prelenting 
along with ſome part of the child, may, in this claſs 
of the diviſion of preternatural labours, be included, 

A preſſure on the chord, in ſuch a degree as to in- 
terrupt the circulation, muſt infallibly deſtroy the life 
of the child: hence a coldneſs and want of pulſa- 
tion in the chord is the trueſt criterion of the death of 
the child; and hence, in every caſe where the chordis 
prolapſed before any bulky part of the child, if the 
delivery be not accompliſhed with expedition, the child 
will periſh. This is only to be prevented by replacing 
the chord, and retaining it above the preſenting part, 
till this laſt, by the force of labour-pains, be fo far 
advanced as to prevent the return of the former; or 
the child muſt be turned and brought by the feet, pro- 
vided this can be done with ſafety to the mother. But 
it is often difficult to ſucceed in the attempt of the one 
or other; and, if the woman has ftrong pains, ſuch 
attempts are not to be hazarded, as the conſequences 
may prove fatal. 

When the accoucheur is thus ſituated between two 
puzzling difficulties, the preference muſt always be gi- 
ven to the mother. If the child be ſmall, and the 
pelvis well formed, which may be known by the hi- 
ſtory of former deliveries, and if the labour goes on 
quickly, the child will generally be born alive ; but 
if, on the contrary, the child be above the ordinary 
ſize, and the pelvis rather narrow, turning will prove 
a dangerous operation to the mother, and there is little 
proſpeQ of ſaving the infant by this means. 


Befides our former diviſion of labours, plurality o/ 
children, menſters, extra-uterine fetuſes, and the (e- 
Jarean operation, are parts of the ſubject that yet ic. 
main to be conſidered. 


CHAP. XIII. Plurality of Children. 


Tus caſe of twins often occurs: of triplets ſeldom: 
of quadruplets rarely : nor is there perhaps a ſingle 
inſtance, where five or more diſtinct fetuſes have been 
found contained in the human uterus, though man) 
ſuch fabulous hiſtories have been recorded by eredu- 
lous authors. | PE 

The figns of two or more children, ſuch-as the ſud- 
den or extraordinary increaſe of the uterine tumour, wo” 


tion felt in different parts of the abdomen, &c- - 
ve 


aP · XIII. 


abtful and fallacious: this can only be aſcer- 
| 4 alter the delivery of one child; and even then a 
en. recurrence or continuance of labour-pains is not a cer- 
tain and infallible criterion 3 neither is the abſence of 
pains a ſure indication of the contrary; as many caſes 
have occurred, where ſeveral days have intervened be- 
tween the birth of a firſt and ſecond child. The chief 
ſymptoms to be depended on are, iit, The child be- 
ing of a ſmall ſize, and the quantity of liquor amnit 
{> ;nconſiderable as not to account for the bulk of the 
woman in time of pregnancy. 2dly, The bleeding 
of the funis umbilicalis next the mother. 3dly, The 
remora of the placenta, 4thly, The uterine tumour not 
ſen{ibly diminiſhed, which, very ſoon after delivery, in 
ordinary births, will be found gradually ſhifting lower 
and lower, and will feel at laſt as if a hard circum- 
ſcribed tumour like a ball between the umbilicus and 
pubes. Hence the utility of the general practice of 
applying the hand externally on the abdomen, in every 
cale after delivery; by which an accurate knowledge 
will be formed of the nature and manner of the ute- 
rine contraction. When, from any of theſe circum- 
ſtances, there is reaſon, to ſuſpe& another child, the 
moſt certain and infallible method of diſcovering it is, 
the paſſing of a finger, or the introduction of the hand, 
into the uterus, where another ſet of membranes will 
be perceived, and probably ſome part of the child pre- 
ſenting through them. i | 
The poſition of twins or triplets is commonly that 
which is molt commodious, and which will occupy the 
Jcaſt room in utero : their ſituation is often diagonal; 
tho? they may preſent in every poſſible poſture. Thus, 
therefore, the general rules recommended for the deli- 
very of one child, are equally applicable in the. caſe of 
twins, - triplets, &c.. ISM 
It has been the general practice with many, after 
the birth of one child, to paſs the hand immediately 
into the uterus, to break the membranes, catch hold 
of the feet of the child, and thus deliver. But this is 
certainly bad practice, whatever authors. have ſaid to 
the contrary. If the woman is healthy, and the child 
preſents favourably, that is, with the head, breech, or 
tcet, natural pains ought to be waited for, when the 
child will be expelled by the force of theſe only; fail- 
ing which, manual aſſiſtance, as in other. caſes, muſt 
be had recourſe to. | 
It very rarely happens, when the fr birth is pre- 
ternatural, that the ſecond membranes are ruptured in 
making the extraction. Should this prove the caſe, the 
limbs of the children may be confounded, ſo that a 
leg and an arm, or three legs, or arms of different 
children, may preſent ; which, however, will make 
little difference in the mode of delivtry.: the ac- 
*oucheur will endeavour to lay hold of the foot or feet 
molt readily within his reach, and will be cautious in 
fans hn ER down, to make ſure they belong to the 
It the child preſents croſs; if floodings, convulſions, 
or other dangerous ſymptoms, ſhall take place; if the 
woman has ſuffered much in the firſt labour; and if, 
alter ſcveral hours, a recurrence of labour-pains does 
"ot enſue; the band muſt then be introduced into the 
merus, the membranes muſt be broken, and the child 
08 be extracted by the feet: or, if the head remains 
oeked in the pelvis, and, from want of ſtrength in the 
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woman, cannot be expelled, the treatment is the ſame Monſters. 


as in other laborious births, 

Intwin-caſes it may be recommended as a general rule, 
to avoid precipitating the delivery of the ſecond child till 
the woman ſhall have reſted a proper time, and til}, by 
the contraction of the fundus uteri, the ſecond [ct of 
membranes occupy the place of thegirſt, and be protru- 
ded as far as the os externum, when, and not before, the 
delivery may ſafely be aſſiſted, ſhould circumſtances 
occur to render ſuch aſſiſtance neceſſary ; whereas, by 
breaking the membranes and evacuating the waters 
when the child lies high in the uterus, a flooding may 
be brought on, or a ſpaſmodic conſtriction of the 
uterus round the body of the child may be occahhon- 
ed, which may render the delivery both difficult aud 
dangerous. 


The placentæ of twins, triplets, &c. generally ad- 


here, though ſomeiimes they are diſtinct, and may be 
thrown off at different times after the birth of the dif- 


ferent children; ſo that the practitioner ſhould be on 


his guard, and never ſhould leave his patient till he 
makes ſure there be no more children, Whea a ſecond 
child is diſcovered, no attempts ought to be made to 
extract the placenta till after the birth of the re- 
maining child or children ; as the woman would be 
ſubje& to flooding, which might prove of fatal con- 
ſequence before the uterus could be emptied of its con- 
tents. 

In caſe of plurality of children, a. ſecond ligature 
ſhould be applied on the funis, on that end next the 
mother, immediately after the birth of every child; 
and a gentle compreſſion ſhould be made on the abdo- 
men of the woman after the firſt delivery, which muſt 
be gradually tightened after every ſucceeding one, to 
prevent the conſequences of a ſudden removal of ute- 
rine preſſure, which is to be dreaded where the diſten- 
tton has been conliderable. 

The placenta, in ſuch caſes, muſt be managed in 
much the ſame manner as vſual. In twins, &c. it ge- 
nerally ſeparates with great facility, provided time has 
been given for the uterus to contract. Both chords 
ſhould be gently pulled; and when it advances to- 
wards the uteriue orifice, where, being large and bu]- 
ky, it commonly meets with conliderable reſiſtance, it 
requires the ĩctroduction of a finger or two into the 
vagina for bringing down the. edge, after which the 
body readily follows. . 


Cnay. XIV. Monſters. 


Tust are of various fizes and forms, and, unleſs 
very ſmall, the poſture favourable, and the woman 
well made, will prove the cauſe of a difficult and 
troubleſome delivery. Sometimes a child is mon- 
ſtrous from a preternatural conformation of parts, 
ſach-as a monſtrous head, thorax, abdomen, &c. At 
other times, there is a double ſet of parts, as two 
heads, two bodies with one head, four arms, legs, &c. 
But ſuch appearances very ſeldom occur in practice; 
and, when they do, the delivery mult be regulated en- 
tirely according to the circumitances of the cafe. A 
large head, thorax, or belly, mult be opened. If 
two bodies united together are too bulky to pals en- 
tire, they muſt be ſeparated ;- the ſame of tupernu- 
merary limbs. If the poſture be unfavourable, it muſt 
be reduced when practicable; otherwite.the extraction 


muſt 
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muſt be made with the crotchet, in the bet manner the 
circumſtances of the caſe will admit of; always, in 
caſes of ＋ or difficulty, giving the preference to 


the ſafety of the mother, without regarding that of 
the child. 


Cray. XV. Cæſarean Operation. 


WhHen the delivery could not be accompliſhed by 
other means, or when a woman died ſuddenly with a 
living child in her belly, an operation to preſerve the 
life of mother and child in the former caſe, and to ſave 
the child in the latter, has been recommended, and 
ſucceſsfully performed, by different authors, and in dif- 
ferent ages. Cy 

This operation is of ancient date; it is the /edio 
Czſarea or partus Cxſareus of the Latins, and the 4y- 


fterotomia of the Greeks. Whether it was ever ſuc- 


ceſsfully performed on the living ſubje& amongſt the 
ancients, ſeems uncertain ; but that it has been ſuc- 
ceſsfully practiſed by the moderns on various occa- 
ſions, and in ſeveral different countries of Europe, 
there are ſo many authentic hiſtories on record, that 
the fact will ſcarce admit of doubt: but as this, like 
many other ſalutary inflitutions, has been much abu- 
ſed, and in many caſes improperly and injudiciouſly 
employed, (for ſome of thoſe women who ſurvived the 
operation, were afterwards ſafely delivered of living 
children), the circumſtances which render this ope- 
ration neceſſary, demand a very particular inquiry, viz. 

1. A narrowneſs, or bad conformation of the bones 
of the pelvis. 

2. Imperforated vagina, or contractions in the va- 


gina, cicatrices, tumors, or calloſities in the os uteri, 


Re. 

3. The eſcape of the child through the uteros when 
torn. | | 

4. Ventral conceptions. 

5. Herniz of the uterus. 

6. The poſition or bulk of the child. 

It will be neceſſary carefully to examine theſe dif- 
ferent cavſes, in order to ſhew, that they are by no 
means, in every caſe, ſufficiently powerful motives for 
having recourſe to it. N 

I. Bad conformation of the bones of the pelvis. 
When the hand of the operator cannot be introduced 
within the pelvis; or, in other words, when its largeſt 
diameter does not exceed one inch, or one inch and a 
half, this conformation is perhaps the only one which 
renders the Cæſarean operation abſolutely neceſſary: 
happily, however, ſuch a ſtructure very ſeldom occurs 
in practice; and when it does, the accoucheur. will 
readily diſcover it, by attending to the following cir- 
cumſtances, and to the common marks of a narrow 
pelvis. Wherever the capacity of the pelvis is ſo 
ftrait as not to admit any part of the child's head to 
enter, nor two fingers of the accoucheur's hand to 
conduct proper inſtruments to tear, break down, and 
extract the child piece- meal; in this caſe, recourſe 
muft be had to the Cæſarean ſection: an expedient, 
though dreadful] and hazardous, that will give the wo- 


man and child the only chance of life; and which, if 


timely and prudently conducted, notwithſtanding of 
the many inſtances wherein it has failed, may be per- 
formed with ſome probability of ſucceſs. 

It is true, the ſucceſs of the operation in the city of 
Edinburgh, where it has been done five times, has 
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proved diſcouraging, as none of the women had the 

ood fortune to ſurvive it many days. This, however 
13 not the fault of the operation; but is to be imputed 
to the low, weak ſtate of the patients at the time, who 
had previouſly been ſeveral days in labour, and their 
{trength 3 exauſted, before the operator was call. 
ed. Delivery by every other means was utterly im 
gr rg the operation, tho” the event was doubt. 

ul, alone gave a chance of life; and three of the chil. 
dren by this means were extracted alive. 

Mr Hamilton ſurgeon and profeſſor of midwifery in 
Edinburgh, having been an eye-witneſs of the oper. 
tion the laſt time it was performed here, gives the fol. 
lowing account of the hk which fell under his obſer. 
vation, þ 

Eliſabeth Clerk, aged 3o, had been married for ſe. 
veral years, became pregnant, and miſcarried in the 
third month; the expulſion of the abortion occaſioned 
ſo ſevere a ſtreſs, as actually to lacerate the perinzum, 
Some time after her recovery, ſhe was irregular, af. 
terwards had one ſhew of the menſes, again conceived, 
and the child, as ſhe imagined, arrived at full time, 
She was attacked on Monday the 3d of January 1774, 
about midnight, with labour-pains, which went on 
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ſlowly, gradually increafing till Saturday the 15th, 


when ſhe was brought from the country to the Royal 
Infirmary here. Upon examination, the pelvis ſeemed 
conſiderably diſtorted ; but the body was otherwiſe 
well ſhaped, though of ſmall fize; the os externum vs. 
ginæ was entirely ſhat up, nor could any veſtige of va- 
gina be obſerved, nor any appearance of labia puden- 
dorum : inſtead of this, there was a ſmall aperture 
at the ſuperior part of the vulva, immediately under 
the mons veneris, probably about the middle anterior 
E of the ſymphyſis pubis. This aperture (which 
d a ſmall proceſs on the ſuperior part, ſomewhat re- 
ſembling the clitoris) was no larger than juſt to allow 
the introduction of a finger; the meatus urinarius lay 
concealed within it: a conſulation of ſurgeons was call- 
ed, and the Cæſarian ſection was determined on. Ha- 
ving had no ſtool, nor voided any urine for two days, 
an injection was attempted to be thrown wp3 but it 
did not paſs, nor was it poſſible to puſh the female ca- 
theter into the bladder. Mr William Chalmer was the 
operator in this caſe. At fix in the evening, he made 
an inciſion on the left fide of the abdomen in the or- 
dinary way, through the integuments, till the perito- 
nzum was expoſed ; two ſmall arteries ſprung, which 
were ſoon ſtopped by a ſlight compreſſion; the wound 
was then continued through the peritonzum into the 
cavity of the abdomen, when the bladder appeared, 
lightly inflamed, much diftended, reaching with its 
fundus near as far as the ſcrobiculus cordis : another 
unſucceſsful attempt was made to paſs the female ca: 
theter; at length a male catheter was procured, whi 
was, after ſome difficulty, introduced into the bladder, 
and the urine evacuated to the quantity of above four 
pounds, high-ſmelled and fetid. This occafioned 3 
neceſſary interruption for a few minutes, between ma- 
king the opening into the abdomen and uteruz; tbe 
bladder collapfing, the uterus, which before lay con- 
cealed, now came in view, through which an inciſion 
was made, and a ſtout male child was extracted alive; 
and immediately afterwards the ſecundines. The uter” 
contracted rapidly. After cleanſing the wound, the 
lips were brought together by the 3 * 
re 
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ly where it is abſolutely impoſſible to deliver the wo- Czfarean 


don. ration with ſurpriſing courage and reſolution; nor was man by any other means whatever ; for there are pel- 6 


there more than five or fix ounces of blood loſt on the 
oo laid in bed, ſhe complained of ſickneſs, and 
had a ſlight fit of vomiting; but, by means of an ano- 
dyne, theſe ſymptoms ſoon abated : ſhe was affected 
with univerſal coldneſs over her body, which alſo aba- 
ted on the application of warm irons to the feet : ſhe 
then became eaſy, and ſlept for four or five hours. 
Next morning, the 16th, about two o'clock, ſhe com- 
plained of conſiderable pain in the oppoſite fide, for 
which ſhe was blooded”; and an injection was given, 
but without effect; for the pain increaſed, ſtretching 
from the right fide to the ſcrobiculus cordis; nor did 
fomentations ſeem to relieve her; her pulſe became fre- 
quent, ſhe was hot, and complained of drought. At 
- A.M. the injection was repeated, but with no bet- 
ter ſucceſs ; and eight ounces more of blood were ta- 
ken from the arm; a third injection till failed to eva- 
cuate any feces; the drought increaſed; and the pulſe 
roſe to 128 ſtrokes in a minute. At 11 A. M. the 
pulſe became fuller; and the reſpiration much oppreſ- 
icd. No ſtool nor urine paſſed ſince the operation. At 
12 ſhe was blooded again, when the ſizineſs appeared 
leſs than formerly. She now took a ſolution of / 
Glauber, manna and cr. tart. at ſhort intervals ; ſhe 
vomited a little after the laſt doſe, had a ſoft ſtool, and 
voided a ſmall quantity of urine. At 3 P. M. her 
pulſe was 136, and ſhe had another ſtool, when thin 


feces were evacuated ; ſhe was then ordered two ſpoon- 


fuls of a cordial anodyne mixture every ſecond hour: 
the vomiting now abated ; the pulſe became ſmaller 
and more | Meade: ſhe paſſed urine freely; but the 
pain and oppreſſed breathing increaſed. At ſeven P.M. 
her pulſe roſe to 142, and became weak and flutter- 
ing; ſhe called for bread, and ſwallowed a little with 
ſome difficulty; her drought was intenſe; the dyſpnœa 
ſtill increaſed. She was now much oppreſſed, and began 
to toſs; the pulſe ſunk and became imperceptible; ſhe 
complained of faintiſhneſs, but on belching wind her 
breathing was relieved, and the pulſe returned, grow- 
ing fuller and ftronger: the pain of the fide ſtill in- 
ercaſing, 12 ounces of blood, very ſizy, were taken 
away; and two glyſters of warm water with oil were 
inſected without effect: at 8 P. M. the pulſe became 
leſs frequent and ſmalfer; ſhe complained much of the 
pain towards the ſcrobiculus cordis; her breathing was 
much oppreſſed ; her belly was tenſe, and ſwelled as 
big as before the operation; her pulſe was now ſmall 
and feeble; ſhe looked ghaſtly ; and expired a little 
after eight, 26 hours after the operation. 

It is to be regretted that the relations would not 
permit the voy to be opened. 

Since the firſt certain accounts of the operation ſuc- 
celsfully practiſed by a ſow-gelder on his own wife, in 
the beginning of the 16th century, there are on record 
2 70 well-attrſted hiſtories, wherein it has been 
uccelsfully performed: for, of all the caſes related by 
authors, it has not proved fatal to the patient above 
2 in ten or nine inſtances z which evidently ſhews 
ORE of the practiee, and probability of ſuc- 
"5p ” . regard to the mother's own recovery, and 
0 rtainly preſerving the life of the child. But it 

ud never be attempted, excepting in thoſe caſes on- 


viſes to be met with, where, without having recourſe 
to this operation, both mother and child muſt inevi- 
tably periſh: ſuch have occurred to many practitioners, 
who, from want of ceſolution, or from il]-founded pre- 
judice, have allowed their patients to periſh from ne- 
gleQ, contrary to a well known maxim in phyſic, That 
in a deſperate caſe, it is better to employ a doubtful, 
and even deſperate remedy, than to abandon the pa- 
tient to certain and utter ruin. Such, for inſtance, is 
a caſe related by Saviard, of a girl aged 27, whoſe 
ſtature was only three feet, who came to lie in at Paris, 
in the Hotel Dieu; every method but the operation 
was in vain attempted ; both mother and child died. 
Mavriceau alſo relates the hiſtory of a woman who was 
left to die, where the aperture of the pelvis was ſo 


{mall as not to admit the hand of the accoucheur. 


And, not to multiply inftances, Mr De la Roche gives 
a caſe where the woman had been ſeven days in labour; 
the child was ſaved by the operation; but the woman 
died the fifth day after, probably from its being 100 
long delayed: the diſtance, in this ſubject, from the 
lower vertebra lumborum and os pubis, was no more 
than two fingers breadth. The operation, when the 
neceſſity is evident, ought therefore to be early per- 
formed, that the patient, who from her make and con- 
ſtitution is generally delicate and puny may have 
every chance of recovery in her favour, without being 
exhauſted by the fruitleſs efforts of a tedious and pain- 
ful labour, as too often has been the caſe. On theſe 
occaſions, the prudent accoucheur ſhould call in the 
advice of his elder brethren of the profeſſion, and, by 


his cautious and prudent conduct, avoid every cauſe of | 


cenfure or reproach. 

Exoſtoſes from the bones of the pelvis is a ſpecies 
of deformity very rarely met with in practice, and 
which ſeldom or never takes place to ſuch a degree as 
to render this operation neceſſary. 

II. Conſtriction, calloſity, tumours, &c. about 
the vagina or os tincæ. The vagina and os tincæ 
are often affected with conſtrictions from cicatrices, 
with calloſities and tumaurs ; but it is ſeldom, if ever, 
neceſſary to perform the Cæſarean ſect ion on this ac- 
count. Tumours in the vagina many generally be re- 
moved with ſafety, even after the commencement of 
labour, and dclivery happily ſucceed ; or it may be 
ſometimes practicable for the accoucheur to paſs his 
hand by the fide of the tumour, to turn the child, and 
deliver. With regard to conſtrictions in the vagina, 
and callofities in the os uteri, there are many inſtances- 
where, at the commencement of labour, it was impoſ- 
ſible to introduce a finger into the vagina; yet the 
parts have dilated as labour increaſed, and the delivery 
terminated happily. At other times, the dilatation 
has begun —_—y pregnancy, and been completed be- 
fore delivery. here is a hiſtory, for inſtance, in the 
Mem. de P Acad. des Scienc. 1712, of a woman whoſe 
vagina was no Jarger than to admit a common writing 
quill; ſhe had been married at 16, and conceived 11 
years after: towards the fifth month of her pregnancy, 
the vagina began to dilate, and continued to do ſo till 
full time, when ſhe was ſafely delivered. Guilemeau 
dilated, and La Mott extirpated callofities in the va- 
gina and os dincæ, when the children were ſucceſsfully 

expelled 
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child, till he had waited till the mother recruits or ex. ©; 
pires. Oper 


expelled by the force of natural labour. 

Harvey relates a caſe where the whole vagina was 
grown together with cicatricesz nature, after a tedi- 
ous labour, made the dilatation, and a large child was 
born. 

La Mott mentions his having delivered three women, 
who had not the ſmalleſt veſtige of an orifice through 
the vagina to the uterus. Dr Simpſon cut through a 
calloſity of an os uteri which was half an inch thick, 
&. | 

Upon the whole, tumours in the vagina, or about 
the orificium uteri, may be ſafely extirpated without 
danger of hzmorrhagy or other fatal ſymptoms, and 
the delivery will happily fucceed : and if the vagina 


| be impervious, the os externum ſhut up, or the labia 


grown together, the parts ſhould be opened with the 
{calpel, rather than riſk an operation, at beſt in the 
iſſue doubtful and precarious z an operation never al- 
lowable in ſuch caſes, and therefore univerſally impro- 
per in diſcaſes or malconformation of the ſoft parts of 
generation. If the os externum be entircly cloſed, if 
the cavity of the vagina be entirely filled up, or the 
paſſage confiderably obſtructed by tumours, calloſity, 
or conſtriction from cicatrice, and there is no reaſon to 
ſuſpe& a fault in the pelvis, of which a judgment may 
be formed by the common marks of deformity, under 
ſize, or a ricketty habit; it is by much the beſt prac- 
tice to open a paſlage through the vagina, and deliver 
the woman in the ordinary way, If there be no de- 
ſect in the pelvis, the head of the child, or any other 
bulky part that preſents, will advance in this direction, 
till it meets with a reſſiſtance in the ſoft parts: thus 
the teguments will at length be protruded before the 
child's head, in form of a tumonr, when a ſimple inci- 
ſion downwards to the perinæum, in the direQion of 
the anus, will remove the cauſe of difficulty, by reliev- 
ing the head; the child will afterwards ſafely paſs, and 
the wound will heal without any bad conſequence. 

The ſtate of the pelvis, and progreſs of the labour 
in theſe caſes, may often be learned by the touch of 
the finger in ano. 

III. Lacerated uterus is another cauſe for which 
this operation has been recommended. The uterus 
may be ruptured from violence in making the delivery; 
or ſuch an accident may happen naturally, either from 
the croſs prefentation of the child in time of pregnan- 
cy, or in time of labour, when the pelvis is narrow: 
theſe cafes are generally fatal; and it'is very ſeldom, 


it ever, that the life of the mother can be ſaved by the 


Cæſarian ſection, after the foetus eſcapes through the 
torn uterus into the cavity of the abdumen; becauſe it 
often happens, that inflammation and ſphacelus has 
affected the parts of the uterus that ſuſtained the preſ- 
ſure previous to the rupture; or, if otherwiſe, convul- 
ſions or other fatal ſymptoms ſoon enſue, from the 
quantity of blood, waters, &c. poured into the cavity 
of the abdomen. | a 
When the child cannot, be extracted by the natural 
paſſages, tremours, ſingultus, cold ſweats, ſyncope, and 
the death of the mother, for the moſt part, ſo quickly 
follow, that it will at leaſt ſeem doubtful, to a prudent 
humane practitioner, how far it would be adviſeable, 


after fo dreadful an accident, the woman apparently in 


the agonies of death, raſhly to perform another dan- 
gerous operation, even with a view to preſerve the 


— 


If part of the child be contained within the uterus. 
and the feet can be reached, the practice is to deliver 
by the orifice of the womb: but when the whole fœtuz 
has eſcaped entirely without the uterus, the Cæſarean 
operation is recommended as the only means of preſer. 
ving both mother and child. 

If the operation on this occaſion be ever allowable 
it may be aſked, ; 

1. At what time muſt it be performed? 

2. Would it not have the appearance of inhumanity 
to have recourſe to this expedient immediately after 
the uterus burſts, when the woman is ſeemingly ready 
to expire, although it be the only time when there i; 
a chance of ſaving the child? 1 J 

3. In moſt caſes where this accident happens, ſhould 
the Cæſarean ſection be made, is it not highly impro- 
bable that the mother will ſurvive ſo terrible a lacera. 
tion ? , | 

4. For if it be done with a view to ſave the mother, 
in what manner is the extravaſated blood, &c. to be 
evacuated from the cavity of the abdomen ? 

What ſcems to make caſes of this kind unfavourable; 
when the accident happens in time of labour, is, 

1929, That here, the parts before rupture, in moſt 
caſes, are in a gangrenous ſtate, 

240, As the rupture is commonly towards the cervix, 
there is generally a much greater hzmorrhagy by rea- 
ſon of the ſlow contraction of the uterus at this place, 

3tio, The uncertainty, whether, or how long, the 
patient will ſurvive it, ſeems alſo a conſiderable obſtacle 
to the operation under ſuch diſagreeable circumſtan- 
ces, Ne occidiſſe videatur, quem ſors interemit. 

IV. Ventral conceptions is a fourth indication for 
this operation. Theſe are either in the ovaria, tubes, 
or cavity of the abdomen, and ſeldom arrive at great 
ſize; or are retained, very often a long time, without 
occaſioning much complaint, The iſſue of theſe con- 
ceptions has alſo been no leſs various than extraordi- 
nary; for after being retained for a great many years 
in an indolent ſtate, at length abſceſſes or ulcerations 
have formed, and they have been diſcharged through 
all the different parts of the abdomen. 

Moſt women feel pain and violent motion at the 
time of ordinary delivery in theſe caſes of ventral con- 
ception ; if therefore the operation be ever- neceſſary, 
now is the proper time to perform it. But in general, 
as the ſeparation of extra-uterine fœtuſes from their l- 
volucra, may occaſion immediate death in many caſes, 
from the vaſt hemorrhogy that might enſue from the 
non · contractile power of the parts to which they ad. 
here; unleſs they point outwardly, or excite the mo 
violent ſymptoms, they ought univerſally to be leſt to 


nature. 


V. Herniæ of the uterus are ſeldom or never ſuffice 
ent to induce us to perform the Czſarian ſection, 48 
the uterus is very rarely influenced in ſuch a mannen 
that the orifice cannot be reached, and the delivery ſuc- 
ceſsfully made. Many inſtances are to be found among 
ſurgical authors, where deliveries, under ſuch circum 
ſtances, have been happily performed, without having 
recourſe to ſo hazardous an expedient, Thus Mavr' 
czau mentions a caſe, where the uterus, in a vent 
hernia, was pulhed along with the inteſtines above © 


- 
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arean belly, 
ation. the woman, 
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and contained in a tumour of a prodigious ſize; 
however, was delivered at the end-of her 
time, in the ordinary way. La Mott relates the hi- 
ſtory of a woman in a preternatural labour, whoſe ute- 
ras and child hung down pendulous to the middle of 
her thigh, but whom, notwithſtanding, he ſafely deli- 
vered: and Ruyſch | Lag a caſe where the midwife re · 
duced the hernia before delivery ; although it was pro- 
lapſed as far as the knee, the delivery was ſafely per- 
formed, and the woman had a good recovery. 

Laſtly, The poſition or bulk of the child. 3 

Since the practice of turning the child and deliver · 
ing by the feet, and the late improvement of obſtetri- 
abe this operation is never to be performed 
on account of poſitios, monſtroſity, or any other ob- 
tacle on the part of the child. 

Upon the whole, when the pelvis is faulty to ſuch 


a degree, that no inſtrument can be conducted to tear 


and extract the child, this perhaps is the only caſe 
wherein this operation ſhould be performed on the li- 
ving ſubject. Inciſions through the teguments of the 
abdomen to extract extra-uterine fœtuſes, or bones of 


ſœtuſes, do not properly fall under the name of Cz/a- 


rean ſection, as that name implies inciſion of the uterus 
alſo. Ph Mc 
When a woman advanced in 8 dies ſudden- 
ly, either by accident or by natural diſeaſe, the Czſa- 
rean ſection is recommended as an expedient to pre- 
ſerve the life of the child. This is a very proper mea- 
ſure, provided the death of the mother be aſcertained; 
but ſometimes it is a very nice and difficult point to 
diſtinguiſh between a deliquium and death; and there- 
fore the accoucheur, on ſuch an occaſion, muſt act with 
the utmoſt eireumſpection. If the operation be de- 
layed but a very ſhort while after the mother expires, 
it will probably be in vain to make the attempt; for, 
whatever fabulous ſtories may be related to the con- 
trary, there are few authentic caſes of the foetus of any 
animal ſurviving the mother,. perhaps an hour ; and 
therefore every thing ſhould he in readineſs to extract 
the child with all poſſible expedition, after the event 
of the mother's death. But, in ſuch caſes, the ago- 
nies of death often perform the part of labour, and the 
child is ſometimes thrown off in articulo mortis ; or 
the os uteri is ſo much dilated, that there is eaſy ac- 
cels to paſs the hand, turn the child, and deliver. Thus 
one ſhould be very cautious in having recourſe to this 
operation, even in the above circumſtances ; which 
ſhould never be done, a 
1. Till the death of the mother be aſcertained be- 
yond doubt; | 
2. Till the ſtate of the os uteri be examined; 
3 Till the conſent of the relations be obtained ; 
nd, f | 
Laſtly, It need not be undertaken, except where 
ws — dies ſuddenly, between the th and gth 
th. 8 . 
It is unneceſſary where the diſeaſe has been linger- 


ing; in ſuch caſes the child commonly dies before the 
mother, , | 


When it is doubtful whether the child be alive or 


not, it may be determined by applying the hand 
plying the hand on 

the abdomen of the mother about the -_ of, and for 

a little While after, 


child wil , 8 i 
ver vir! diſcovered by its motions and firug- 
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her death, when the life of the 


glin s 


determine this operation, it may be obſerved, that it 
is a frightful and hazardous one; and although per- 
formed ſucceſsfully .in a number of caſes, yet, in 
many others, it has failed, and the woman has died 
either immediately or ſoon -after. It ſhould never, 
therefore, be undertaken but en extraordinary and 
deſperate occaſions ; and then ĩt ĩs not only adviſeable, 
but incumbent on every practitioner to whom ſuch 
caſes occur, 

To conclude, it may not be improper to give a few 
directions with gy th to the methad of performing the 
operation on the living ſubjeR. 

Having emptied the bladder, and evacuated the 
contents of the inteſtines with repeated-emollient gly- 
ſters; the patient being encouraged, with proper cor- 
dials, and every other requiſite in readineſs, ſhe muſt 
be placed on a table or bed, with her left fide gently 
raifed with pillows or bolſters, and properly ſecured 
by aſſiſtants. An inciſion muſt be made with a com- 
mon convex ſcalpel, beginning rather below the navel 
at the middle ſpace between it and the ſpine of the os 
ilium, carrying it obliquely forwards towards this 
bone, ſo that the wound in length may exceed fix 
inches, This external wound is to be carried throogh 
the common teguments of the abdomen till the pe- 
ritonzum is expoſed, when the operator ſhould reſt a 
little, till the Leone be entirely abated. He 
muſt then, with great caution, make a ſmall opening 
through this membrane, introduce his finger, and up- 
on this a ſcalpel (which is preferable to ſcifſars), and 
with great expedition make a complete dilatation ; he 
muſt now. wipe away the blood with a ſpunge, preſs 
the omentum or inteſtines gently to a fide, if in the 
way, and endeavour to diſcover to what part of the 
uterus the placenta adheres, that it may be avoided 
in making the incifion. This may eaſily be known 
by a thickneſs and ſolidity in the part, which diſtin- 
guiſh it from the reſt of the uterus; it is ſtill more 
eaſily diſcovered when the membranes are entire. 
The blood- veſſels are leſs in number, and ſmalleſt in 
the middle and interior part of the uterus, which 
therefore, if the placenta does not interfere, is the 
e. place for making the inciſion, which muſt be 
performed with the utmoſt attention leſt the child 
ſhould be wounded : if the membranes are entire, more 
freedom may be uſed, and vice verſa. The direction 
and length of the wound of the uterns muſt be the 
ſame with the external one. The child muſt now be 
quickly extracted, and the placenta carefully ſepa- 
rated: theſe muſt be given to an aſſiſtant, who will 
divide the chord, and take care of the child, as the 
operator's attention muſt be wholly beſtowed on the 
mother. The coagulated blood, &c. being removed 
by a ſpunge wrung out of warm water, (leſt the ute- 
rus or inteſtines be protruded, which are very trouble. 
ſome to reduce), the lips of the external wound muſt 
be quickly brought together, and retained by an 


aſſiſtant till ſecured by a few ſtitches ; generally three 
will be ſufficient ; as: many needles ſhould be ready 
threeded with pretty large broad ligatures ; the mid- 
dle ſtitch ought to be made firſt; the needle ſhould be 
introduced. at a proper diſtance, i. e. about an inch 
and one-fourth from ihe * of the wound, carry ing 
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expelled by the force of natural labour. 

Harvey relates a caſe where the whole vagina was 
grown together with cicatrices; nature, after a tedt- 
ous labour, made the dilatation, and a large child was 
born. 

La Mott mentions his having delivered three women, 
who had not the ſmalleſt veſtige of an orifice through 
the vagina to the uterus. Dr Simpſon cut through a 
calloſity of an os uteri which was half an inch thick, 
&c. 0 

Upon the whole, tumours in the vagina, or about 
the orificium uteri, may be ſafely extirpated without 
danger of hæmorrhagy or other fatal ſymptoms, and 
the delivery will happily ſucceed : and if the vagina 
be impervious, the os externum ſhut up, or the labia 

rown together, the parts ſhould be opened with the 
{-alpel, rather than riſk an operation, at beſt in the 
iſſue doubtful and precarious ; an operation never al- 
lowable in ſuch caſes, and therefore univerſally impro- 
per in diſcaſes or malconformation of the ſoft parts of 
generation, If the os externum be entirely cloſed, if 
the cavity df the vagina be entirely filled up, or the 
paſſage confiderably obſtructed by tumours, calloſity, 
or conſtriction from cicatrice, and there is no reaſon to 
ſuſpe& a fault in the pelvis, of which a judgment may 
be formed by the common marks of deformity, under 
ſize, or a ricketty habit; it is by much the beſt prac- 
tice to open a paſſage through the vagina, and deliver 
the woman in the ordinary way, If there be no de- 
ſect in the pelvis, the head of the child, or any other 
bulky part that preſents, will advance in this direction, 
till it meets with a reſſiſtance in the ſoft parts: thus 
the teguments will at length be protruded before the 
child's head, in form of a tumonr, when a ſimple inci- 
ſion downwards to the perinæum, in the direction of 
the anus, will remove the cauſe of difficulty, by reliev- 
ing the head; the child will afterwards ſafely paſs, and 
the wound will heat without any bad conſequence. 

The ſtate of the pelvis, and progreſs of the labour 
in theſe caſes, may often be learned by the touch of 
the finger in ano. 

III. Lagerated uterus is another cauſe for which 
this operation has been recommended. The uterus 
may be ruptured from violence in making the delivery; 
or ſuch an accident may happen naturally, either from 
the croſs preſentation of the child in time of pregnan- 
cy, or in time of labour, when the pelvis is narrow: 
theſe caſes are generally fatal; and it'is very ſeldom, 
if ever, that the life of the mother can be ſaved by the 
Cæſarian ſection, after the foetus eſcapes through the 
torn uterus into the cavity of the abdumen; becauſe it 
often happens, that inflammation and ſphacelus has 
affected the parts of the uterus that ſuſtained the preſ- 
ſure previous to the rupture; or, if otherwiſe, convul- 
ſions or other fatal ſymptoms ſoon enſue, from the 
quantity of blood, waters, &c. poured into the cavity 
of the abdomen. ; 

When the child cannot be extracted by the natural 
paſſages, tremours, ſingultus, cold ſweats, ſyncope, and 
the death of the mother, for the moſt part, fo quickly 
follow, that it will at leaſt ſeem doubtful, to a prudent 
humane practitioner, how far it would be adviſcable, 
after ſo dreadful an accident, the woman apparently in 
the agonies of death, raſhly to perform another dan- 
gerous operation, even with a view to preſerve the 
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child, till he had waited till the mother recruits or ex- Cat 
pires. Open 


If part of the child be contained within the utery;; 
and the feet can be reached, the practice is to deliver 
by the orifice of the womb: but when the whole fety; 
has eſcaped entirely without the uterus, the Ceſarean 
operation is recommended as the only means of prefer. 
ving both mother and child. 

If the operation on this occaſion be ever allowable 
it may be aſked, J 

1. At what time muſt it be performed? 

2. Would it not have the appearance of inhumanit 
to have recourſe to this expedient immediately after 
the uterus burſts, when the woman is ſeemingly ready 
to expire, although it be the only time when there i; 
a chance of ſaving the child? "fy 

3. In moſt caſes where this accident happens, ſhould 
the Cæſarean ſection be made, is it not highly impro- 
bable that the mother will ſurvive ſo terrible a lacera. 
tion? : 

4: For if it be done with a view to ſave the mother, 
in what manner is the extravaſated blood, &c. to be 
evacuated from the cavity of the abdomen ? 

What ſcems to make caſes of this kind unfavourable, 
when the accident happens in time of Jabour, is, 

1,29, That here, the parts before rupture, in moſt 
caſes, are in a gangrenous ſtate, 
2245, As the rupture is commonly towards the cervix, 
ther& is generally a much greater hzmorrhagy by rea- 
ſon of the flow contraction of the uterus at this place, 

3tio, The uncertainty, whether, or how long, the 
patient will ſurvive it, ſeems alſo a conſiderable obſtacle 
to the operation under ſuch diſagreeable circumſtan- 
ces, Ne occidiſſe videatur, quem ſors interemit. 

IV. Ventral conceptions is a fourth indication for 
this operation. Thele are either in the ovaria, tubes, 
or cavity of the abdomen, and ſeldom arrive at great 
ſize; or are retained, very often a long time, without 
occaſioning much complaint. The iſſue of theſe con- 
ceptions has alſo been no leſs various than extraordi- 
nary ; for after being retained for a great many years 
in an indolent ſtate, at length abſceſſes or ulcerations 
have formed, and they have been diſcharged through 
all the different parts of the abdomen. | | 

Moſt women feel pain and violent motion at the 
time of ordinary delivery in theſe caſes of ventral con- 
ception ; if therefore the operation be ever neceſſary, 
now is the proper time to perform it. But in general, 
as the ſeparation of extra-uterine fœtuſes from their iu- 
volucra, may occaſion immediate death in many cales, 
from the vaſt hæmorrhegy that might enſue from the 
non · contractile power of the parts to which they ad. 
here; unleſs they point outwardly, or excite the wol 
violent ſymptoms, they ought univerſally to be leſt to 
nature. | : 

v. Herniz of the uterus are ſeldom or never ſuffic- 
ent to induce us to perform the Cæſarian ſection, #5 
the uterus is very rarely influenced in ſuch a manners 
that the orifice cannot be reached, and the delivery ſuc- 
ceſsfully made. Many inſtances are to be found among 
ſurgical authors, where deliveries, under ſuch circum 
ſtances, have been happily performed, without having 
recourſe to ſo hazardous an expedient. Thus Mau" 
ceau mentions a caſe, where the uterus, in a venir 
hernia, was puſhed along with the inteſtines above 


- 
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ation. the woman, 


\ 


. contained in a tumour of a prodigious ſize; 
3 \ however, was delivered at the end-of her 
time, in the ordinary way. La Mott relates the hi- 
ſtory of a woman in a preternatural labour, whoſe ute- 
rus and child hung down pendulous to the middle of 
her thigh, but whom, notwithſtanding, he fafely deli- 
vered : and Ruyſch gives a caſe where the midwife re · 
duced the hernia before delivery; Hthough it was pro- 
lapſed as far as the knee, the delivery was ſafely per- 
formed, and the woman had a good recovery. 

Laſtly, The poſition or bulk of the child. 8 

Since the practice of turning the child and deliver · 
ing by the feet, and the late improvement of obſtetri- 
ca inſtruments, this operation is never to be performed 
on account of poſition, monſtroſity, or any other ob- 
flacle on the part of the child. 3 

Upon the whole, when the pelvis is faulty to ſuch 
a degree, that no inſtrument can be conducted to tear 
and extract the child, this perhaps is the only caſe 
wherein this operation ſhould be performed on the li 
ving ſubject. Inciſions through the teguments of the 
abdomen to extract extra- uterine fœtuſes, or bones of 


ſœtuſes, do not properly fall under the name of Cæſa- 


rean ſection, as that name implies inciſion of the uterus 
alſo. / * py 

When a woman advanced in pregnancy dies ſudden- 
ly, either by accident or by natural diſeaſe, the Czſa- 
rean ſcion is recommended as an expedient to pre- 
ſerve the life of the child. This is a very proper mea- 
ſure, provided the death of the mother be aſcertained; 
but ſometimes it is a very nice and difficult point to 
diſtinguiſh between a deliquium and death; and there- 
fore the accoucheur, on ſuch an occaſion, muſt act with 
the utmoſt eircumſpection. If the operation be de- 
layed but a very ſhort while after the mother expires, 
it will probably be in vain to make the attempt; for, 
whatever fabulous ſtories may be related to the con- 
trary, there are few authentic caſes of the foetus of any 
animal ſurviving the mother,. perhaps an hour ; and 
therefore every thing ſhould he in readineſs to extract 
the child with all poſſible expedition, after the event 
of the mother's death. But, in ſuch caſes, the ago- 
nies of death often perform the part of labour, and the 
child is ſometimes thrown off in articulo mortis 5 or 
the os uteri is ſo much dilated, that there is eaſy ac- 
cels to paſs the hand, turn the child, and deliver. Thus 
one ſhould be very cautious in having recourſe to this 
operation, even in the above circumſtances ; which 
ſhould never be done, | 


1. Till the death of the mother be aſcertained be- 
yond doubt; | 

2. Till the ſtate of the os uteri be examined; 
4 Till the conſent of the relations be obtained; 

nd, | 

Laftly, It need not be undertaken, except where 
the mother dies ſuddenly, between the th and gth 
month, . | | | 
It is unneceſſary where the diſeaſe has been linger- 


ing; in ſuch caſes the child commonly dies before the 
mother, i + | 


When it is doubtful whether the child be alive or 


not, it may be determined by applying the hand on 
the abdomen of the mother about the — 4 of, and for 


a little Ihile after, her death, when the life of the 


child will 


be di ; 2 p 
Vor 1 diſcovered by its motions and flrug 
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gling. . 


determine this operation, it may be obſerved, that it 
is a frightful and hazardous one; and although per- 
formed ſucceſsfully in a number of caſes, yet, in 
many others, it has failed, and the woman has died 
either immediately or ſoon -after. It ſhould never, 
therefore, be undertaken but en extraordinary and 
deſperate occaſions ; and then itis not only adviſeable, 
but incumbent on every practitioner to whom ſuch 
caſes occur, 

To conclude, it may not be improper to give a few 
directions with 1 to the method of performing the 
operation on the living ſubject. | 

Having emptied the bladder, and evacuated the 
contents of the inteſtines with repeated-emollient gly- 
ſters; the patient being encouraged, with proper cor- 


dials, and every other requiſite in readineſs, ſhe muſt 


be placed on a table or bed, with her left ſide gently 
raifed with pillows or bolſters, and properly ſecured 
by aſſiſtants. An inciſion muſt be made with a com- 
mon convex ſcalpel, beginning rather below the navel 
at the middle ſpace between it and the ſpine of the os 
ilium, carrying it obliquely forwards towards this 
bone, ſo that the wound in length may exceed fix 
inches, This external wound is to be carried throogh 
the common teguments of the abdomen till the pe- 
ritonzum is expoſed, when the operator ſhould reſt "I 
little, till the E be entirely abated. He 

muſt then, with great caution, make a ſmall opening 
through this membrane, introduce his finger, and up- 
on this a ſcalpel (which is preferable to ſciſſars), and 
with great expedition make a complete dilatation ; he 
muſt now wipe away the blood with a ſpunge, preſs 
the omentum or inteſtines gently to a fide, if in the 
way, and endeavour to diſcover to what part of the 
vterus the placenta adheres, that it may be avoided 
in making the incifion. This may eaſily be known 
by a thickneſs and ſolidity in the part, which diſtin- 
guiſh it from the reſt of the uterus ; it is ſtil] more 
eaſily diſcovered when the membranes are entire. 
The blood- veſſels are leſs in number, and ſmalleſt in 
the middle and interior part of the uterus, which 
therefore, if the placenta does not interfere, is the 
TON place for making the inciſion, which muſt be 
performed with the utmoſt attention leſt the child 
ſhould be wounded : if the membranes are entire, more 
freedom may be uſed, and vice verſa. The direction 
and length of the wound of the uterns muſt be the 
ſame with the external one. The child muſt now be 


quickly extracted, and the placenta carefully ſepa- 


rated: theſe muſt be given to an aſſiſtant, who will 
divide the chord, and take care of the child, as the 
operator's attention muſt be wholly beſtowed on the 
mother. The coagulated blood, &c. being removed 
by a ſpunge wrung out of warm water, (leſt the ute- 
rus or inteſtines be protruded, which are very trouble. 
ſome to reduce), the lips of the external wound muſt 
be quickly brought together, and retained by an 


aſſiſtant till ſecured by a few ſtitches ; generally three 


will be ſufficient ; as many needles ſhould be ready 
threeded with pretty large broad ligatures ; the mide 
dle ſtitch ought to be made firſt ; the needle ſhould be 
introduced. at a proper diſtance, i. e. about an inch 
and one-fourth from ihe * of the wound, carry ing 

2 it 


| | Cæſarean 
Thus having pointed out the different cauſes that Operation. | 
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Cafarean it firſt from without inwards, and then from within there is both a particular ſound, which informs us that Ca 
| | Operation. g\twards, ory with a double lip a knot, to be the buſineſs is done, and the two bones fly aſunder fo. Opentin 
L | 


ready. to untie, leſt violent tenſion or inflammation a ſenfible diſtance. 


ſhould enſue ; under the knot a ſoft compreſs of lint, 


"moe Mex Wc 
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fharpee, or rolled plaſter, ſhould be applied, and the 
whole dreſſings muft be ſecured by a proper compreſs 
and bandage. The patient muſt be afterwards treat- 
ed in the (ime manner as after lithotomy, or any other 
eapital operation. 

Qucritur, To what cauſe is the unſucceſeful event 
of this operation to be imputed ? When the operation 
proves fatal, to what immediate cauſe are we to 
aſcribe the death of the patient? Is it nervous, or 
uterine irritation, from cutting, that kills? Is it in- 
ternal hzmorrhage, or the extravaſation of fluids into 
the cavity of the abdomen ? Or are not the fatal con- 
ſequences rather to be imputed to the acceſs of the air 
on the irritable viſcera? This can only therefore be 
prevented by expoling theſe parts for as ſhort a ſpace of 
time as poſſible. Dr Monro, the preſent anatomical 
profeſſor at Edinburgh, in making experiments on 
young {mall animals, ſuch as bitches, cats, frogs, &c. 
by opening the cavity of the abdomen, and tying the 
biliary ye by remarks; that though a large opening 
into the abdomen be made by inciſion, if the wound 
be quickly cloſed and ſtitched, the animal will recover, 
and no bad conſequences follow; but if expoſed a 
few minutes to the air, dreadful pain ſoon comes on, 
which the creature expreſſes by the ſevereſt agonies ; 
convulſions at laſt enſue, and death within four or fix 
hours after the operation. On opening the abdomen 
after death, the whole viſcera are found to be in an 
inflamed ſtate, and univerſally adhering to one ano- 
ther. He has often repeated the experiment, and the 
ſame appearances as often take place. 

May not the analogy here juſtly apply to the 
human ſubjet? And, in performing the Cæſarean 
operation, ſhould we not be very careful that the 
viſcera be expoſed as little as poffible, and that the 
wound be covered with the utmoſt poſſible expedition? 

The ill ſucceſs which generally attends the Cæſarean 
operation ſome years ago, induced ſome French prac- 
titioners to try a new method of extracting the child 
when, through the narrowneſs of the pelvis, or any 
other cauſe, it is impofſible to deliver the woman 
either naturally or by means of inſtruments, This 
was by cutting the ſymphyfis of the os pubis; by 
which operation it was thought that the bones would 
ſeparate to a ſufficient degree to make room for the 
Pet of the child. This operation is found not to 

e ſo fatal in itſelf as the Cæſarean ſection; but un- 
happily it doth not promiſe with any certainty to 
afford the neceſſary relief to the woman. Dr Vaughan 
remarks, 1. That it is extremely difficult to execute 
it with a thick knife, however ſharp in the edge. 
The ligamentous and griſtly ſubſtance between the 
bones 18 ſo incompreſſible that it will hardly make 
room for the thicker part of the knife to follow its 
edge ; but a thin knife goes through it with great 
eaſe, 

2. Whoever has had a little practice, will find, 
that it may be executed without any danger of wound- 
ing the bladder or urethra ; becaufe, in cutting cau- 
tiouſly with a thin knife, from above downwards and 
inwards, the inftant that the whole is cut through, 


3. When the ſymphyſis is completely divided, the 
oſſa pubis ſeparate ſo little a way, that ſome force is 
neceſſary to produce an interval of half an inch ; ang 
upon inereaſing the force till the ſpace of interval 
comes to two inches and an half, there is a continued 
craſh, from the tearing of the ligamentous fibres at 
the poſterior joints, viz at the ſides of the ſacrum. 
This, though requiring great force, is eafily affected 
by bringing the thighs to right angles with the trunk 
of the 9 A and preſſing the knees gradually out. 
wards and backwards, In that way, a ſmall force has 
a great effect, becauſe it has the advantage of a lone 
lever, and is aſſiſted by almoſt the whole weight of the 
lower extremities. 

4. When ſuch a violent ſeparation of the oſſa pubis 
has been produced, the ſacrum and offa innominata 
remain in contact only at their poſterior parts; the 
ligaments that connect them at the fore · part being all, 
more or leſs, torn aſunder. ; 

5. The miſchief that may enſue upon cutting one 
joint of the pelvis, and tearing the other two aſunder, 
can be aſcertained by experience only. It is propoſed, 
that the inciſion at the pubes ſhall not penetrate into 
the cavity of the abdomen. If, by accident, that 
ſhould happen, the operation would of courſe be very 
dangerous. Lacerations of tendons, ligaments, and 
fleſhy parts, when not complicated with an external 
wound, generally heal up in a kindly manner, as we 
fee in es x of the ruptured tendo achillis, diſlocations, 
and fractures. 

But, od the other hand, at the time of parturition, 
the body is remarkably diſpoſed to an inflammatory 
fever, which is alway very dangerous when it riſes to 
any height ; and therefore, whatever expoſes the body 
to conſiderable inflammation at that time, we may 
preſume, muſt be attended with ſome danger. And 
it muſt likewiſe be remembered, that women who are 
exceedingly crooked, are commonly ſo weak that 
they eaſily fink under any great diſeaſe. 

At the ſame time our author allows, that the 
Cæſarean ſection, though it may fave the child, yet 
will almoſt always be fatal to the mother. The cutting 
of the ſymphyſis, on the other hand, hath no proba- 
bility of ſaving the child, and the effe& on the mother 
muſt be doubiful. He indeed gives no inftance of 
the bad ſucceſs of the cutting the ſymphyſis, though 
he gives an additional one of the fatality of the 
Cæſarean operation. As a deciſive proof of the ineff- 
cacy of the cutting the ſymphyſis to ſave the child, be 
gives the figures of the diſtorted pelvis of two women; 
by which it appears, that the'utmoſt dilatation uſed by 
this means could have amounted to no more than to 
enlarge the paſſage to a circle of two inches and 3 
quarter, which is not at all ſufficient to afford an exit 
to a living child. In all caſes therefore, when the 
mother cannot be delivered without deſtroying the 
child, he gives the preference to the crotchet ;; after 
the uſe of which, he ſays, if the operation is lowly 
performed, by allowing intervals of eaſe, 28 in the 
natural labour, women recover almoſt as ſoon 28 in. 
other caſes. Yet, notwithſtanding all that can be 


argued againſt this operation, it is plain, that * 


hap- 2 4 probable chance of ſaving the mother's life, 
page Hough at the expence of the child, it ought _ 
| very: to be preferred to the Cæſarean ſection, which ſaves the 
| nud, but deſtroys the mother. Nevertheleſs, it 
5 be ſhocking to think of performing even this 
operation where there was a poſſibility of accompliſh- 
ing the delivery by any other means. 

Cuae. XVI. Of the Management of Women after 

| delivery. | 


Tur woman being delivered of the child and pla- 
centa, let a ſoft liven-cloth, warmed, be applied to 
the external parts; and if ſhe complains much of a 
ſna:ting ſoreneſs, ſome pomatum may be ſpread upon 
it. The linen that was laid below her, to ſpunge up 
the diſcharges, muſt be removed, and replaced with 
others that are clean, dry, and warm. Let her lie on 
her back, with her legs extended cloſe to each other; 
or upon her (ide, if ſhe thinks ſhe can he caſter in that 
poſition, until ſhe recovers from the fatigue : if ſhe is 
ſpent and exhauſted, let her take a little warm wine 
or caudle, or, according to the common cuſtom, ſome 
nutmeg and ſugar grated together in a ſpoon : the 
principal deſign of admiaiſtering this powder, which 
among the good women is ſeldom neglected, is to ſup- 
ply the want of ſome cordial draught, when the pa- 
tient is too weak to be raiſed, or ſuppoſed to be in 
danger of retchings from her Romach's being over- 
loaded. When ſhe hath in ſome meaſure recovered her 
Rrength and ſpirits, let the cloths be removed from 
the parts, and others applied in their room ; and, if 
there is a large diſcharge from the uterus, let the wet 
linen below her be alſo ſhifted, that ſhe may not run 
the riſk of catching cold. 

When the patient is either weak or faintiſh, ſhe 
ought not to be taken out of bed, or even raiſed up to 


cruited ; otherwiſe ſhe will be in danger of repeated 
faintings, attended with convulſions, which ſometimes 
end in death. To prevent theſe bad conſequences, her 
ikirt and petticoats ought to be looſened and pulled 
down over the legs, and replaced by another well 
warmed, with a broad head-band to be ſlipt in beiow, 
and brought up over her thighs and hips: a warm 
double cloth muſt be laid on the belly, which is to be 
ſurrounded by the head-band of the ſkirt pinned mo- 
derately tight over the cloth, in order to compreſs 
the viſcera and the relaxed parietes of the abdomen, 
more or leſs, as the woman can eaſily bear it; by 
which means the uterus is kept firm in the lower part 
of the abdomen, and prevented from rolling from fide 
to ſide when the patient is turned: but the principal 
_ end of this compreſſion is to hinder too great a. quan- 
uty of blood from ruſhing into the relaxed veſſels of 
the abdominal contents, eſpecially when the uterus is 
emptied all of a ſudden by a quick delivery. The 
preſſure being thus ſuddenly removed, the head is all 
at once robbed of its proportion of blood, and the 
immediate revulfion precipitates the patient into dan- 
gerous lypothymia. 
For this reaſon the belly ought to be firmly com- 
prelſed. by the hands of an aſſiſtant, until the bandage 
is applied; or, in lieu of it, a long towel, ſheet, or 
roller, to make a ſvitable compreſſion ; but for this 
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have her head and-body ſhifted, until ſhe is a little re- 


purpoſe different methods are uſed in different coun- Manage- 
tries, or according to the different eircumſtances of ment after 


the patients. The head-cloaths and ſhift ought alſo — 


to be changed, becauſe with ſweating in time of la- 
bour they are rendered wet and diſagreeable. Several 
other applications are neceſſary, when the external 
or internal parts are rent or inflamed, misfortunes 
that ſometimes happen in laborious and preternatural 
caſes, We ſhall conclude this chapter with giving 
ſome neceſſary directions with regard to air, diet, 
&c. 

Although we cannot remove the patient immedi- 
ately after delivery into another climate, we can qua- 
lify the air ſo as to keep it in a moderate and ſalu- 
tary temper, by rendering it warm or cold, moiſt or 
dry, according to the circumftances of the oces ion. 
With regard to diet, women, in time of labour, and. 
even till the ninth day after delivery, ought to eat 
little folid food, and none at all during the firft five or 
ſeven: let them drink plentifully of warm diluting 
fluids, ſuch as barley-water, gruel, chicken-water, 
and teas ; caudles are alſo commonly uſed, compoſed 
of water-gruel boiled up with mace and cinnamon, to 
which, when ſtrained, is added a third or fourth part 
of white wine, or leſs, if the patient drioks plentifully, 
{ſweetened with' ſugar to their taſte : this compolition 
is termed whitecaudle ; whereas, if ale is uſed inſtead of 
wine, it goes under the name of brown caudle. In 
ſome countries, eggs are added to both kinds ; but, 
in that caſe, the woman is not permitted to eat meat 
or broths till after the fifth or ſeventh day : in this 
country, however, as eggs are no part of the ingre- 
dients, the patient is indulged with weak broth fooner, 
and ſometimes allowed to eat a little boiled chicken. 
But all theſe different preparations are to be preſcribed 
weaker or ſtronger, with regard to the ſpices, wine, 
or ale, according to the different conſtitutions and 
ſituations of different patients: for example, if ſhe 
is low and weak, in conſequence of an extraordinary 
diſcharge of any kind, either before or after de- 
livery, or if the weather is cold, the caudles and broths 
may be made the ſtronger ; but if ſhe is of a full habit 
of body, and has the leaſt tendency to a fever, or if the 
ſeaſon is exceſſively hot, theſe drinks ought to be of a 
very weak conſiſtence, or the patient reſſricted to gruel, 


tea, barley and chicken water, and theſe varied ac- 


cording to the emergency of the caſe. 

Her food mult be light and eaſy of digeſtion, ſuch - 
as panada, biſcuit, and ſago; about the fifth or ſeventh 
day ſhe may eat alittle boiled chicken, or the lighteſt 
kind of young meat; but theſe laſt may be given 
ſooner or later, according to the circumſtances of the 
caſe and the appetite of the patient. In the regi- 
men as to the eating and drinking, we ſhould rather 
err on the abſtemious fide than indulge the woman 
with meat and ſtrong fermented liquors, even if theſe 
laſt ſhould be moſt agreeable to her palate : for we 
find by experience, that they are apt to increaſe or 
bring on fevers, and that the moſt nouriſhing and ſa- 
lutary dict is that which we have above preſcribed. 
Every thing that 1s difficult of digeſtion, or quickens 
the ci:culating fluids, mult of neceſſiiy promote a fever; 
by which the necefiary diſcharges are obſtructed, and 
the patient's life endangered. 
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As to the article of ſleeping and watching, the pa- 
tient mult be kept as free from noiſe as poſſible, by 
covering the floors and ſtairs with carpets and cloths, 
viling the hinges of the doors, filencing the bells, ty- 
ing up the knockers, and in noiſy ſtreets ſtrowing the 
pavement with ſtraw; if, notwithſtanding theſe pre- 
cautions, ſhe is diſturbed, her ears mult be ſtuffed with 
cotton, and opiates adminiftered to procure ſleep ; be- 
cauſe watching makes her reſtleſs, prevents peripira» 
tion, and promotes a fever, 

Motion and reſt are another part of the nonnatu- 
rals to which we ought to pay particular regard. By 
toſſing about, getting out of bed, or ſitting vp too 
long, the perſpiration is diſcouraged and interrupted ; 
and in this laſt attitude the uterus, not yet fully con- 
trated, hangs down, ſtretching the ligaments, occa- 
ſioning pain, cold (hiverings, and a fever: for the pre- 
vention of theſe bad ſymptoms, the patient mult be 
kept quiet in bed till after the fourth or fifth day, and 
then be gently lifted up in the bed-cloaths, in a lying 
poſture, until the bed can be adjuſted, into which ſhe 


muſt be immediately reconveyed, there to continue, 


for the molt part, till the ninth day, after which pe- 
riod women are not ſo ſubject to fevers as immediate- 
ly after delivery. Some there are who, from the na— 
ture of their conſtitutions, or other accidents, recover 
more ſlowly ; and ſuch are to be treated with the ſame 
caution after as before the ninth day, as the caſe 
ſeems to indicate: others get up, walk about, and re- 
cover, in a much ſhorter time; but theſe may ſome 


time or other pay dearly for their foolhardineſs, by 


encouraging dangerous fevers : ſo that we ought ra- 


ther to err on the ſafe fide than run any riſk what- 


ſoever. 

What next comes under conſideration is the cir- 
cumftance of retention and excretion. We have for- 
merly obſerved, that, in time of labour, before the 
head of the child is locked into the pelvis, if the wo- 
man has not had an eaſy paſſage in her belly that ſame 
day, the rectum and colon ought to be emptied by a 
glyſter, which will aſſiſt the labour, prevent the diſa- 
greeable excretion of the faeces before the child's head, 
and enable the patient to remain two or three days af- 
ter, without the neceſſity of going to ſtool, How- 
ever, ſhould this precaution be neglected, and the pa- 
tient very coſtive after delivery, we muſt beware of 
throwing up ſtimulating glyſters, or adminiſtering ſtrong 
cathartics, leſt they ſhould bring on too many looſe 
ſtools, which, if they cannot be ſtopt, ſometimes pro- 
duce fatal conſequences, by obſtructing the perſpira- 
tion and lochia, and exhauſting the woman, ſo as that 
ſhe will die all of a ſudden ; a cataſtrophe which hath 
frequently happened from this practice. Wherefore, 
if it be neceſſary to empty the inteſtines, we ought to 
preſcribe nothing but emollient glyſters, or ſome very 
gentle opener, ſuch as manna, or e/ed. lenitivum. But 
no excretion is of more conſequence to the patient's re- 
covery than a free perſpiration 3 which is ſo abſolute- 
ly neceſſary, that unleſs ſhe has a moiſture continually 
on the ſurface of her body, for ſome days after the 
birth, ſhe ſeldom recovers to advantage : her health, 
therefore, in a great meaſure, depends upon her enjoy- 
ing undiſturbed repoſe, and a conſtant breathing ſweat, 
which prevents a fever, by carrying off the tenſion, 


and aſſiſts the equal diſcharge of the lochia ; and when 


than in cool weather. 


Chap. XV. 
theſe are obſtructed, and a fever enſues wich pain and Fl 
reſtleſſneſs, nothing relieves the patient ſo 1 
as reſt and profuſe ſweating, procured by opiates and 
ſudorifics at the beginning of the complaints; yet theſe 
laſt muſt be more cautiouſly preſcribed in exceflive hot 


"(ling 


The laſt of the nounaturals to be conſidered are the 
paſſions of the mind, which alſo require particular atten. 
tion. The patient's imagination muſt not be diſturbed 
by the news of any extraordinary accident which may 
have happened to her family or friends: for ſuch in. 
formation hath been known to carry off the labour. 
pains entirely, after they were begun, and the woman 
has ſunk under her dejection of ſpirits : and, even after 
delivery, theſe unſeaſonable communications have pro. 
duced ſuch anxiety as obſtructed all the neceſſary excre. 
tions, and brought on a violent fever and convullions, 
that ended in death, 


Cnaye. XVII. Of violent Flocdings. 


ALL women, when the placenta ſeparates, and af. 
ter it is delivered, loſe more or leſs red blood, from the 
quantity of half a pound to that of one pound, or 
even two; but ſhould it exceed this proportion, and 
continue to flow without diminution, the patient is in 

reat danger of her life: this hazardous hemorrhage 
is known by the violence of the diſcharge, wetting freſh 
cloaths as faſt as they can be applied ; from the pulſe 
becoming low and weak, and the countenance turning 
pale; then the extremities grow cold, ſhe {inks into 
faintings, and, if the diſcharge is not ſpeedily ſtopped 
or diminiſhed, is ſeized with convulſions, which often 
terminate in death. fs | 

This dangerous efflux is occaſioned by every thing 
that hinders the emptied uterus from contracting, ſuch 
as great weakneſs and laſſitude, in conſequence of re- 
peated floodings before delivery; the ſudden evacua- 
tion of the uterus; ſometimes, though ſeldom, it 
proceeds from part of the placenta's being left in 
the womb; it may happen when there is another 
child, or more, ſtill undelivered ; when the womb is 
kept diſtended with a large quantity of coagulated 
blood; or when it is inverted by pulling too forcibly 
at the placenta. 

In this caſe, as there is no time to be loſt, and in- 
ternal medicines cannot act ſo ſuddenly as to anſwer 
the purpoſe, we muſt have immediate recourſe to ex- 
ternal application. If the diſorder be owing to weak- 
neſs, by which the uterus is diſabled from contracting 
itſelf, ſo that the mouths of the veſſels are left open; 
or, though contracted a little, yet not enoygh to re- 
{train the hxmorrhage of the thin blood; or if, in ſe- 
parating the'placenta, the accoucheur has ſcratched or 
tore the inner ſurface or membrane of the womb ; in 
theſe caſes, ſuch things muſt be uſed as will aſſiſt the 
contraQile power of the uterus, and hinder the blood 
from flowing ſo faſt into it and the neighbouring veſ- 
ſels; for this purpoſe, cloths dipped in any cold a- 
ſtringent fluid, ſuch as oxycrate, or red tart wine, 
may be applied to the back and belly. Some preſcribe 
veneſeQion in the arm, to the amount of five or bx 
ounces, with a view of making revulſion: if the pulſe 
is ſtrong, this may be proper; otherwiſe, it will do 
more harm than good. Others order ligatures, for 
compreſſing the returning veins at the hams, my 
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to retain as much blood as poſſible in 
— 3 and head. Befides theſe applica- 
the vagina may be filed with tow or linen- 
rags, dipped 1n the abovementioned liquids, in which 
a little alum, or ſachar-fatutni hath been diffolved : 
nay, ſome practitioners inject proof. ſpirits warmed, 
or, ſoaking them up in a rag or ſpunge, introduce and 
ſqueeze them into the uterus, in order to conſtriuge 
the veſſels. f | 
If the flooding proceeds from another child, the re- 
tention of the placenta, or coagulated blood, theſe 
ought immediately to be extracted ; and if there 1s an 
inverſion of the uterus, it muſt be ſpeedily reduced. 
Should the hamorrhage, by theſe methods, abate a 
little, but ſtill continue to flow, though not in ſuch a 
quantity as to bring on ſudden death, ſome red wine 
and jelly ought to be preſcribed for the patient, who 
ſhould take it frequently, and a little at a time; tut 
above all things chicken or mutton broths, admini- 
tered in the ſame manner, for fear of overloading the 
weakened ſtomach, and occaſioning retchings : theſe 
repeated in ſmall quantities, will gradually fill the ex- 
hauſted veſſels, and keep up the circulation. If the 
pulſe continues ſtrong, it will be proper to order re- 
peated draughts of barley- water, acidulated with elixir 
vitriol ; but if the circulation be weak and Janguid, 
extract of the bark, diſſolved in ag. cinnamomi tenuis, 
and given in ſmall draughts, or exhibited in any other 
form, will be ſerviceable; at the ſame time, lulling 
the patient to reſt with opiates. Theſe, indeed, when 
the tirſt violence of the flood is abated, if properly and 


tions, 


other medicine. 


CHAT. XVIII. Of the After-pains. 


AFTER- PAINS commonly happen when the fibrous 
part of the blood 1s retained in the-uterus or vagina, 
and formed into large clots, which are detained by 
the ſudden contraction of the os internum and exter- 
num, after the placenta is delivered: or, if theſe 
ſhould be extracted, others will ſometimes be formed, 
tho' not fo large as the firft, becauſe the cavity of the 
womb is continually diminiſhing after the birth. The 
uterus, in contracting, preſſes down theſe coagulums 
to tlie os internum; which being again gradually 
ltretched, produces a degree of labour-pains, owing 
to the irritation of its nerves; in conſequence of this 
unealineſs, the woman ſqueezes the womb as in real 
labour; the force being mcreaſed, the clots are puſhed 
along, and when they are delivered ſhe grows eaſy. 
The larger the quantity is of the coagulated blood, the 
ſeverer are the pains, and the longer they continue. 
Women in the firſt child ſeldom have after · pains; 
becauſe, after delivery, the womb is ſuppoſed to con- 
tract; and puſh off the clots with greater force in the 
rit than in the. following labours : after-pains may 
allo proceed from ebſtruQtions in the veſſels, and irri- 
tat10us at the os internum. In order to prevent or re- 
woe theſe pains, as ſoon as the placenta is ſeparated 
and delivered, the hand being introduced into the ute- 
rus, may clear it of all the coagula, When the womb 
n felt through the parietes of the abdomen larger 
yg uſual, it may be taken for granted that there is 
oy another child, or a large quantity of this clot- 
90d ; aud, which ſoever it may be, there is a 


cautiouſly uſed, are generally more effectual than any 
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neceſſity for its being extracted. If the placenta comes Loehia, 


away of itſelf, and the after-pains are violent, they 


may be alleviated and carried off by an opiate : for, 
by ſleeping and (ſweating plentifully, the irritation mis 
removed, the evacuationy are increaſed, the os uteri 1s 
inſenſibly relaxed, and the coagula ſlide eal:ly along. 
When the diſcharge of the lochia is ſmall, the after- 
pains, if moderate, ought not to be reſtrained; be- 
cauſe the ſqueezing which they occaſion promotes 
the other evacuation, which is neceſſary for the reco- 
very of the patient. After-pains may allo proceed 
from an obſtruction in ſome of the veſſels, oecaſioning 
a ſmall inflammation of the os internum and liga- 
ments; and the ſqueezing thereby occaſioned may 
not only help to propel the obſtructing fluid, but al- 
ſo (if not too violent) contribute to the natural dif-. 
charges. | 


CHAT. XIX. Of the Lochia. 


We have already obſerved, that the delivery of the 
child and placenta is followed by an efflux of more or 
leſs blood, diſcharged from the uterus, which, by the 
immediate evacuation of the large veſſels, is allowed to 
contract itſelf the more freely, without the danger of 
an inflammation, which would probably happen in the 
contraction, if the great veſſels were not emptied at the 
ſame time: but as the fluids in the ſmaller veſſels can- 
not be ſo ſoon evacuated, or returned into the vena ca- 
va, it is neceſſary that, after the great diſcharge is 
abated, a flow and gradual evacuation ſhould conti- 
nue, until the womb ſhall be contracted to near the 
ſame ſize which it had before pregnancy; and to 
this it attains about the 18th or 2oth day after deli- 
very, though the period is different in different wo- 
men. 

When the large veſſels are emptied immediately af- 
ter delivery, the diſcharge frequently ceaſes for ſeveral 
hours, until the fluids ja the ſmaller veſſels are propel- 
led into the larger, and then begins to flow again, of 
a paler colour. 

The red colour of the loehia commonly continues 
till the fifth day, though it is always turning more 
and more ſerous from the beginning: but, about the 
fifth day, it flows off a clear, or ſometimes (though 
feldom) of a greeniſh tint; for, the mouths of the 
veſſels growing gradually narrower by the contrac- 
tion of the uterus, at laſt allow the ſerous part only 
to paſs: as for the greeniſh hue, it is ſuppoſed to pro- 
ceed from a diſſolution of the cellular or cribriform 
membrane or mucus, that ſurrounded the furſace of 
the placenta and chorion; part of which, being left in 
the uterus, becomes livid, decays, and, diſſolving, 
mixes with and tinctures the diſcharge as it 4” 
along. | 
Though the lochia, as we have already obſerved, 
commonly continue till the 18th or 2oth. day, they 
are every day diminiſhing in quantity, and ſooneſt 
ceaſe in thoſe women who ſuckle their children, or 
have had an extraordinary diſcharge at firſt; but the 
colour, quantity, and duration, differ in different wo- 
men: in ſome patients,. the red colour diſappears on 
the firſt or ſecond day; and in others, though rarely, 
it continues more or leſs to the end of the month: the 
evacuation in ſome is very ſmall, in others exceſſive: 
in one woman it ceaſes very ſoon, in- another flows 
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Milk fever. during the whole month: yet all of theſe patients 


- centa adhered. 


' ſhall do well. 4 
Some allege, that this diſcharge from the uterus 1s 
the ſame with that from a wound of a large ſurface; 


but it is more reaſonable to ſuppoſe, that the change 
of colour and diminution of quantity proceed from 
the ſlow contraction of the veſſels; becauſe, previous 


to pus, there muſt have been lacerations and im- 
poſthumes, and, in women who have ſuddenly died 
after delivery, no wound or excoriation hath appeared 
upon the inner ſurface of the womb, which is ſome- 
times found altogether ſmooth, and at other times 
rough and unequal, on that part to which the pla- 
The ſpace that is occupied before 
the delivery, from being fix inches in diameter, or 
118 inches in circumference, will, ſoon after the birth, 
be contracted to one third of fourth of theſe dimen- 
ſions. 


CHAP. XX. Of the Mill fever. 


Asour the fourth day, the breaſts generally begin 
to grow turgid and painful. We have formerly ob- 
ſerved, that, during the time of uterine geſtation, the 
breafts in moſt women gradually increaſe till the de- 
livery, growing ſofter as they are enlarged by the 
veſſels being more and more filled with fluids; and by 
this gradual diſtenſion they are prepared for ſecreting 
the milk from the blood after delivery. During 
the two or three firſt days after parturition, eſpe- 
cially when the woman has undergone a large diſ- 
charge, the breaſts have been ſometimes obſerved to 
ſubſide and grow flaccid ; and about the gd or 4th 
day, when the lochia begin to decreaſe, the breaſts 
ſwell again to their former fize, and ſtretch more and 
more, . until the milk, being ſecreted, is either ſucked 
by the child, or frequently of itſelf runs out at the 
nipples, 

Moſt of the complaints incident to women after 
delivery, proceed either from the obſtruction of the 
lochia in the uterus, or of the milk in the breaſts, oc- 
caſioned by any thing that will produce a fever; ſuch 
as catchiug cold, long and ſevere labour, eating food 
that is hard of digeſtion, and drinking fluids that 
quicken the circulation of the blood in the large 
veſſels; by which” meaus the ſmaller, with all the ſe- 
cretory and excretory duct, are obſtructed, 

The diſcharge of the lochia being ſo different in 
wimen of different conſtitutions, and beſides in ſome 
meaſure wen 7. upon the method of management, 
and the way of life peculiar to the patient, we are not 
to judge of her ſituation from the colour, quantity, 
and. duration of them, but from the other ſymptoms 
that attend the diſcharge ; and if the woman ſeems 
heaity, and in a fair way of recovery, nothing ought 
to be done with a view to augment or diminiſh the 
evacuation, If the diſcharge be reater than ſhe can 
bear, it will be attended with all the ſymptoms of 
inauition; but as the lochia ſeldom flow © violently 
as to deftroy the patient of a ſudden, ſhe may be ſup- 
ported by a proper nouriſhing diet, aſſiſted with cor- 
dial and reſtorative medicines. Let her, for example, 
uſe broths, jellies, and aſſes milk; if the pulſe is lan- 
guid and ſunk, ſhe may take repeated doſes of the 
c91ſ06. cardiac. with mixtures compoſed of the cordial 
waters and volatite ſpirits: ſubaſtringents aud opiates 


Chap. Xx 


frequently adminiſtered, with the corf. Peruvian in Mil 

different forms, and auſtere wines, are of great ſervice — 
On the other hand, when thecdiſcharge is too ſmall. 
or hath ceaſed altogether, the ſymptoms are more 
dangerous, and require the contrary method of cure. 
for now_the bufineſs is to remove a too great pleni. 
tude of the veſſels in and about the uterus, occaſionin 

tenſion, pain, and labour, in the circulating fluids 
from whence proceed great heat in the part, reſtleſz. 
neſs, fever, a full, hard, quick pulſe, pains in the head 
and back, nauſea, and difficulty in breathing. Theſe 
complaints, if not at firſt prevented, or removed by ref 
and plentiful ſweating, muſt be treated with veneſcRion 
and the antiphlogiſtic method. 

When the obſtruction is recent, let the patient lie 
quiet, and encourage a plentiful diaphoreſis, by drink. 
ing frequently of warm, weak, Motion fluids, ſuch 
as water-gruel, barley-water, tea, or weak chicken- 
broth. | 

Should theſe methods be uſed without -ſucceſs, and 
the patient, far from being relieved by reſt, plentiful 
ſweating, or a ſufficient diſcharge of the obſtructed 
lochia, labour under an hot, dry ſkin, anxiety, and a 
quick, hard, and full pulſe, the warm diaphoretics 
muſt be laid aſide; becauſe, if they fail of having the 
defired effect, they muſt neceſſarily increaſe the fever 
and obſtruction, and recourſe” be had to bleeding at 
the arm or ankle to more or leſs quantity, according 
to the degree of fever and obſtruction; and this eva- 
cuation muſt be repeated as there is occaſion. When 
the obſtruction is not total, it is ſuppoſed more pro- 
per to bleed at the ankle than at the arm; and at 
this laſt, when the diſcharge is altogether ſtopped, 
her ordinary drink ought to be impregnated with 
nitre. 

If ſhe is coftive, emollient and gently opening 
glyſters may be occaſionally injeted; and her brealls 
mult be fomented and ſucked, either by the mouth or 
pipe-glaſſes. If by theſe means the fever is abated, 
aud the neceſſary diſcharges return, the patient com- 
monly recovers; but if the complaints continue, the 
antiphlogiltic method muſt ſtill be purſued. If, not- 
withſtanding theſe efforts, the. fever is not diminiſhed 
or removed by a plentiful diſcharge of the lochia from 
the uterus, the milk from the breaſts, or by a critical 
evacuation by ſweat, urine, or ftool, and the woman 
is every now and then attacked with cold ſhiveringsz 
an abſceſs or abſceſſes will probably be formed in the 
uterus or neighbouring parts, or in the breaſts; and 
ſometimes the matter will be tranſlated to other fitua- 
tions, and the ſeat of it foretold from the part's being 
affected with violent pains: theſe abſceſſes are more or 
leſs dangerous, according to the place in which they 
happen, the largenels of the ſuppuration, and the good 
or bad conſtitution of the patient. 

If, whea the pains in the epigaſtric region is violent, 
and the fever increaſed to a very high degree, the pa- 
tient ſhould all ofa ſudden enjoy a ceſſation from pain, 
without any previous diſcharge or critical eruption, tbe 
phylician may pronounce that a mortification is be- 
puns eſpecially if, at the ſame time, the pulſe becomes 

ow, quick, wavering, and intermitting : if the o. 
man's countenance, from being florid, turns duiky and 
pale, while ſhe herſelf, and all the attendants, conceive 


her much mended; in that caſe, ſhe will grow deli- 
riobs, 
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— tious, and die in a very ſhort time. 
; What we have ſaid on this ſubject regards that fe- 


eh proceeds from the obſtruQed lochia, and in 
3 Ros may likewiſe be affected: but the 
milk ſever is that in which the breaſts are originally 
concerned, and which may happen tho? the lochia con- 
tinue to flow in ſufficient quantity; nevertheleſs, they 
mutually promote each other, and both are to be treat- 
ed in the manner already explained ; namely, by o- 
iates, dilgents, and diaphoretics, in the beginning; 
and, theſe preſcriptions failing, the obſtructions mult 
de reſolved by the antiphlogiſtic method deſcribed a- 
bove. The milk-fever alone, when the uterus is not 
concerned, is not ſo dangerous, and much more eaſily 
relieved, Women of an healthy conſt itution, who 
ſuckle their own children, have good nipples, and 
whoſe milk comes freely, are ſeldom or never ſubject 
to this diſorder, which is more incident to thoſe who 
do not give ſuck, and negle& to prevent the ſecretion 
in time; or, when the milk is ſecreted, take no mea- 
ſures for emptying their breaſts, This fever likewiſe 
happens to women who try too ſoon to ſuckle, and con- 
linde their efforts too long at one time; by which 
means the nipples, and conſequently the breaſts, are 
often inflamed, ſwelled, and obſtructed. 
In order to prevent a too great turgency in the veſ- 

ſels of the breaſts, and the ſecretion of milk, in thoſe 
women who do not chooſe to ſuckle, it will be proper 
to make external application of thoſe things which, by 
their preſſure. and repercuſlive force, will hinder the 
blood from flowing in too great quantity to this part, 
which is now more yielding than at any other time : 
for this purpoſe, let the breaſts be covered with emp. 
de minia, diapalma, or emp. fimp. ſpread upon linen, 
or cloths dipped in camphorated ſpirits, be frequent- 
ly applied to theſe parts and the arm-pits; while the 
patient's diet and drink is of the lightelt kind, and 
given in ſmall quantities. Notwithſtanding theſe pre- 
cautions, a turgency commonly begins about the third 
day; but by reft, moderate ſweating, and the uſe of 
theſe applications, the tenfion and pain will ſubſide 


out at the nipples: but if the woman catches cold, 
or is of a ful] habit of body, and not very abſtemi- 
eus, the tenſion and pain increaſing, will bring on a 
cold ſhivering ſucceeded by a fever; which may ob- 
m_ the. other excretions, as well as thoſe of the 

eaſt. i 
In this caſe, the ſudorifics above recommended muſt 
be preſcribed ; and if a plentiful ſweat enſues, the pa- 


be extracted from her breaſts, by ſucking with the 
mouth or glaſſes : ſhould thefe methods fail, and the 
fever increaſe, ſhe ought to be blooded in the arm; 
and inſtead of the external applications hitherto uſed, 
emollient hniments and cataplaſms muſt be ſubſtituted, 


deavours, the. fever proceeds for ſome-days, the pa- 


diſcharge from the uterus, miliary eruptions, or looſe 
fools mixed with milk, which is curdled in the inte- 


_ the inflammation continue with increaſing violence, 
there is danger of an impoſthume, which is to be 
rought to maturity, and managed like other inflam- 


bout the fifth or ſixth day, eſpecially if the milk runs 


tient will be relieved; at the ſame time the milk muſt 


in order to ſoften and relax. If, in ſpite of theſe en- 


tient is frequently relieved by critical ſweats, a large 


ſiines ; but ſhould none of theſe evacuations happen, . 
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matory tumours; and no N es ought to be ap- Evacua- 

plied, leſt they ſhould produce ſchirthous ſwellings in 

the glands. | 
As the criſis of this fever, as well as of that laſt de- 

ſcribed, often conſiſts in miliary eruptions over the 

whole ſurface of the body, but particularly on the neck 

and breaſt, by which the fever is carried off, nothing 

ought to be given which will either greatly increaſe 

or diminiſh the circulating force, but ſuch only as will 

keep out the eruptions. But if, notwithſtanding theſe 

eruptions, the fever, inſtead of abating, is augment- 

ed, it will be neceſſary to diminiſh its Bcd, and pre- 

vent its increaſe, by thoſe evacuations we have men- 

tioned above. On the contrary, ſhould the.pulſe fink, 

the eruptions begin to retreat inwardly, and the mor- 

bific matter be in danger of falling upon the viſcera, 

we muſt endeayour to keep them out by opiates and 

ſudorific medicines ; and here bliſters may be applied 

with ſucceſs. 


CHAT. XXII. Of the Evacuations neceſſary at th 
end of the Month after Delivery. 


THose who have had a ſufficient diſcharge of the 
lockia, plenty of. milk, and ſuckle their own children, 
commonly recover with eaſe, and, as the ſuperfluous- 
fluids of the body are drained off at the nipples, ſel- 
dom require evacuations at the end of the month; but 
if there are any complaints from fullneſs, ſuch as pains . 
and ſtitehes, after the 20th day, ſome blood ought to 
be taken from the arm, and the belly gently opened by 
frequent glyſters, or repeated doſes of laxative medi- 
eines. 

If the patient has tolerably recovered, the milk ha- 
ving been at firſt ſucked or diſcharged from the nipples, 
and afterwards diſcuſſed, no evacuations are neceſſary 
before the third or fourth week; and ſometimes not 
till after the firft flowing of the menſes, which com- 
monly happens about the fifth week ; if they do not. 
appear within that time, gentle evacuations muſt be 
preſcribed, to carry off the plethora, and bring dowa.- 
the catamenia. 


EXPLANATION of the PLATES. 


Fig. 1. gives a front-view of the uterus ir tu Plate 
ſuſpended in the vagina; the anterior parts of oſſa CLXXVIIA 
iſchium, with the oſſa pubis; pudenda, perinzum, 
and anus, being removed 1n order to ſhew the internal 

arts, 
a A, the laſt vertebra of the loins. 

BB, the oſſa iſium. 

CC, the acetabula. 

93 4 the inferior and poſterior parts of the offa iſ- 
chium. 

E, the part covering the extremity of the coceyx. 

F, the inferior part of the rectum. 

GG, the vagina cut open longitudinally, and ftretch- - 
ed on each ſide of the collum uteri, to ſhew in what 
manner the uterus is ſuſpended in the ſame. | 

HH, part of the veſica urinaria ftretched on each 
fide of the vagina, and inferior part of the fundus u- 
ter1, 

I, the collum uteri. 

K, the fundus uteri. 

LL, the tubi Fallopiani-and imbriz.” 

MM, che pvaria. 


NM, the 
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' with the head to the fundus : the bodies of 


Explanat. NN, the ligamenta lata and rotunda. 
_— OO, the ſuperior part of the rectum. 

m_ Fig. 2. gives a front-view of the uterus in the be- 
ginning of the firſt month of pregnancy; the anterior 
part being removed that the embryo might appear 
through the amnios, the chorion being diſſected off. 

A, the fundus uteri. | 

B, the collum uteri, with a view of the rugous ca- 
nal that leads to the cavity of the fundus. 

C, the os uteri. 

Fig. 3. In the ſame view and ſection of the parts as 
in fig. 1. ſhews the uterus as it appears in che ſecond 
or third month of pregnancy. 

F, the anus. 

G, the vagina, with its plicz. 

HH, the poſterior and inferior part of the urinary 
bladder extended on each fide; the anterior and ſupe- 
rior part being removed, 

II, the mouth and neck of the womb, as raiſed up 
when examining the ſame by the touch, with one of 
the fingers in the vagina. | 

KK, the uterus as ſtretched in the ſecond or third 
month, containing the embryo, with the placenta ad- 
hering to the fundus, 2 — 


Fig. 4. In the ſame view and ſection of the parts 


with the former figures, repreſents the uterus in the 
eighth or ninth month of pregnancy. 

A, the uterus as ſtretched to near its full extent, 
with the waters, and containing the foetus entangled 
in the funis, the head preſenting at the upper part of 
the pelvis. | . 

BB, the ſuperior part of the oſſa ilium. 

CC, the acetabula. | 

DD, the remaining poſterior parts of the oſſa iſ- 
chium. 

E, the coccyx. | 

F, the inferior part of the rectum. 

66, the vagina ſtretehed on each fide. 

H, the os uteri, the neck being ftretched to its full 
extent or entirely obliterated. 

II, part of the veſica urinaria. 

KK, the placenta, at the ſuperior and poſterior part 
of the uterus. | 

LL, the membranes. 

M, the funis umbilicalis. 

Fig. 5. gives a front view of twins zz uters in the 
beginaing of labour. 

A, the uterus as ſtretched, with the membranes and 
Waters. 5 

BB, the ſuperior parts of the oſſa ilium. 

CC, the acetabula. 

DD, the oſſa iſchium. 

E, the coceyx. 

F, the lower part of the rectum. 

GG, the vagina. ; 

H, the os internum ſtretched open about a finger- 
breadth, with the membranes and waters in time of la- 
bour-pains. | 

IT, The inferior part of the uterus, ſtretched-with 
the waters which are below the head of the child that 

reſents. 

KK, the two placentas adhering to the poſterior part 
of the uterus, the two fœtuſes lying before them, one 
with its head in a proper poſition at the inferior part 
of the uterus, and the other Stuated preternaturally 


from which to the laſt-mentioned vertebra is here ſhewg 


| each 
here entangled in their proper funis, which frequently af 


happens ia the natural as well as preternatural poli. Plan 
tions. 22 iN f 
LLL. the membranes belonging to each placenta, 
Fig. 6. ſhews, in a lateral view and longitudinal di. 
viſion of the parts, the gravid uterus when labour ig 
ſomewhat advanced. 
A, the loweſt vertebra of the back; the diſtance 


by dotted lines, 

CC, the uſual thickneſs and figure of the uterus 
when extended by the waters at the latter end of preg. 
nancy. a | b 

D, the fame contracted and grown thicker after the 
waters are evacuated, ; 

EE, the figure of the uterus when pendulous. 

FF, the figure of the uterus when {tretched higher 
than uſual, which generally occaſions vomitings and 
difficulty of breathing. | 

G, the os pubis of the left ſide. 

HH, the os internum. 

I, the vagina. 

K, the left nympha. 

L., the labium pudendi of the ſame fide. 

M, The remaining portion of the bladder, 

N, the anus. 

OP, the left hip and thigh. 

Fig. 7. ſhews the forchead of the fetus turned 
backwards to the os ſacrum, and the occiput below the 
pubes, by which means the narrow part of the head 
is to the narrow part of the pelvis, that is, between the 
inferior parts of the offa iſchium. | 

A, the uterus contracted cloſely to the fœtus after 
the waters are evacuated. 

BCD, the vertebre of the loins, os ſacrum, and 
coccyx. . 

E, the anus. 

F, the left hip. 

G, the perinæum. 

H, the os externum beginning to dilate. 

I, the os pubis of the left ſide. 

K, the remaining portion of the bladder. 

L, the poſterior part of the os uteri. 

Fig. 1. is principally intended to ſhew in what man- Pi 
ner the perinæum and external parts are ſtretched by CH 
the head of the fetus, in a firſt pregnancy, towards | 
the end of the labour. 

A, the abdomen. 

B, the labia pudendi. 

C, the clitoris and its preputium. 

D, the hairy ſcalp of the foetus, ſwelled at the ver- 
tex, in a laborious caſe, and protruded to the os ex- 
ternum. 

E, F, the perinzum and anus puſhed out by the 
head of the foetus in form of a large tumour. 

GG, the parts that cover the tuberoſities of the ofſa 
iſchium. | 
H, the part that covers the os coccygis. 

Fig. 2. ſhews in what manner the head of the fetus 
is helped along with the forceps, as artificial hands, 
when it is neceſſary for the ſafety of either mother oc 
child. 

AABC, the vertebræ of the loins, os ſacrum, and 
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D, the os pubis of the left ſide, nal ſection through the middle of the foramen mag- Expianat. 
* E, the remaining part of the bladder. num. N 
late. | 


-to a round form, 


FF, the inteſtinum rectum. 

GGG, the uterus. 

II, the mons veneris. | 

I, the clitoris, with the left nymph. 

X, the corpus eavernoſum clitoridis. 

V, the meatus urinarius. 

K, the left labium pudendi. 

L, the anus. 

N, the perinæum. 

QP, the left hip and thigh. | 
R. the ſkin and muſcular parts of the loins. 
Fig. 3. ſhews the head of the fœtus, by ſtrong la- 


bour-pains, ſqueezed into a Jongiſh form, with a tu- 


mour on the vertex, from a long compreſſion of the 


head in the pelvis. 

K, the tumour on the vertex. 

L, the forceps. 

M, the veſica urinaria much diſtended with a large 
quantity of urine from the long preſſure of the head 
againſt the urethra. 

N, che under part of the uterus. 

OO, the os uteri. 

Fig. 4. ſhews, in the lateral view, the face of the child 
preſenting and forced down into the lower part of the 
pelvis, the chin being below the pubes, and the vertex 
in the concavity of the os ſacrum: the water being like- 
wiſe all diſcharged, the uterus appears cloſely joined 
to the body of the child. 

Fig. 5. ſhews, in a lateral view, the head of the child 
in the ſame poſition as in the former figure. 

AB, the vertebræ of the loins, os ſacrum, and coc- 
eyx. 

C, the os pubis of the left ſide. 

D, the inferior part of the rectum. 

E, the perinæum. 

F, the left labium pudendi. 

GGG, the uterus. 

Fig. 6. gives a lateral internal view of a diſtorted 
pelvis, divided longitudinally, with the head of a foetus 
of the ſeventh month paſſing the ſame. 

ABC, the os ſacrum and coccyx. 

D, the os pubis of the left fide. 

E, the tuberoſity of the os iſchium of the ſame ſide. 

Fig. 7. gives a fide-view of a diſtorted pelvis, divi- 
ded longitudinally, with the head of a full grown fœ- 
tus ſqueezed into the brim, the parietal bones decuſ- 
ſating each other, and compreſſed into a conical form. 

ABC, the os ſacrum and coccyx. 

D, the os pubis of the left fide. 

E., the tuberoſity of the os iſchium. 

F, the proceſſus acutus. 

G, the foramen magnum. 


Fig. 1. ſhews, in a front view of the pelvis, the 
breech of the foetus preſenting, and dilating the os in- 
tervum, the membranes being too ſoon broke. 

Fig, 2. is the reverſe of fig. 1. the fore-parts of the 
child being to the fore-part of the uterus. 

ig. 3. repreſents, in a front-view of the pelvis, the 
us compreſſed, by the contraction of the uterus, in- 
A rn OY the fore-parts of the former being to- 
ras the inferior part of the latter, and one foot and 
and fallen down into the vagina, [In this figure, the 


1 0 oy of tlie pelvis is * by a longitudi- 


fact 


AA, the ſuperior parts of the oſſa ilium. 

BB, the uterus. 

SE, the mouth of the womb ſtretched and appear- 
ing in 
0000, the vagina. 

D, the inferior and poſterior part of the os exter- 
num. 

EEEE, the remaining parts of the oſſa pubis and 
iſchium. 

FFF F, the membrana adipoſa. 

Fig. 4. repreſents, in the ſame view with fig. 3. the 
foetus in the contrary poſition; the breech and fore- 
parts being towards the fundus uteri, the left arm in 
the vagina, and the fore-arm without the os exter- 
num, the ſhoulder being likewiſe forced into the os 
uteri. 

Fig. 5. repreſents, in a lateral view of the pelvis, 
the method of extracting, by means of a curved crotchet, 
the head of the foetus, when left in the uterus, after 
the body is delivered and ſeparated from it; either by 
its being too large, or the pelvis too narrow. 

ABC, the os ſacrum and coccyx. 

D, the os pubis of the left fide. 

EE, the uterus. 

F, the locking part of the crotchet. 

g: h, i, the point of the crotchet on the inſide of the 
cranium. 

Fig. 6. repreſents the forceps and blunt-hook. 

A, the ſtreigbt forceps, in the exact proportion as 
to the width between the blades, and length from the 
points to the locking - part; the firſt being two and the 
ſecond ſix inches, which, with three inches and a half, 
(the length of the handles), make in all eleven inches 
and a half. 

B repreſents the poſterior part of a ſingle blade in 
order to ſhew the width and Jength of the open; part 
of the ſame, and the form and dimenſions of the whole. 

C, the blunt hook, which is-uſed for three purpoſes: 
1. To aſſiſt the extraction of the head, after the era- 
nium is opened with the ſciſſars, by introducing the 
ſmall end along the ear on the outſide of the head to 
above the under-jaw, where the point is to be fixed; 
the other extremity of the hook being held with one 
hand, whilſt two fingers of the other are to be intra- 


duced into the foreſaid opening, by which holds the 


head is to be gradually extracted. 2. The [mall end 
is uſeful in abortions, in any of the firſt four or five 
months, to hook down the ſecundines, when lying looſe 
in the uterus, when they cannot be extracted * the 
fingers or labour-pains, and when the patient is much 
weakened by floodings. 3. The large hook at the 
other end is uſeful to aſſiſt the extraction of the body, 
when the breech preſents ; but ſhould be uſed with 
great caution, to avoid the diſlocation or fracture of 
the thigh, 

Fig. 7. A repreſents the whale-bone fillet, which 
may be ſometimes uſeful in laborious caſes, when the 
operator is not provided with the forceps, in ſudden 
and unexpected exigencics. 

BB, two views of a peſſary for the prolapſus uteri. 
After the nterus is reduced, the large end cf the peſ- 
ſary is to be introduced into the vagina, and the os 
uteri retained in the concave part, where there are three 
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holes to prevent the ftagnation of any moiſture. The 
ſmall end withont the os externum has two tapes drawn 
through the two holes, which are tied to four other 
tapes, that hang down ſrom a belt that ſurrounds the 
woman's body, and by this means keep up the peſſary. 
This peſſary may be taken out by the patient when ſhe 
goes to bed, and introduced again the morning; but 
as this ſometimes rubs the os externum, fo as to make 
its uſe uneaſy, the round kind, marked C, are of more 
general uſe. They are made of wood, ivory, or cork, 
(the laſt covered with cloth and dipped in wax:) the 
peſſary is to be lubricated with pomatum, the edge 
forced through the paſſage into the vagina, and a fin- 
ger introduced in the hole in the middle Jays it acroſs 
within the os externum. They ought to be larger or 
ſmaller, according to the wideneſs or narrowneſs of the 
paſſage, to prevent their being forced out by any ex- 
traordinary ſtraining. 

DD gives two views of a female catheter, to ſhew 
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MIGDOL, or Macpor, (anc. geog.), a place in 
the Lower Egypt, on this fide Pitakirath, or between 
it and the Red-Sea, towards its extremity. 'The term 
denotes a tower or fortreſs. It is probably the Mag- 
d:lus of Herodotus ; ſeeing the Septuagint render it by 
the ſame name. 

MIGNARD (Nicholas), a very ingenious French 
painter, born at Troyes in 1628; but, ſettling at A- 
vignon, is generally diſtinguiſhed from his brother Pe- 
ter by the appellation of Mignard of Avignon. He 
was afterwards employed at court and at Paris, where 
he became rector of the royal academy of painting. 
There are a great number of his hiſtorical pieces and 
portraits in S palace of the Tuilleries. He died in 
1690. | 

MicNaRD (Peter), the brother of Nicholas, was born 
at Troyes in 1610; and acquired ſo much of the taſte 
of the Italian ſchool as to be known by the name of the 
Roman. He was generally allowed to have a ſupe- 
rior genius to his brother Nicholas; and had the ho- 
nour of painting the popes Alexander VII. and Ur- 
ban VIII. befidgs many of the nobility at Rome, and 
divers of the Italian princes: his patron, Lewis, ſat 
ten times to him for his portrait, and reſpe&ed his ta- 
lents ſo much as to ennoble him, make him his prin- 
cipal painter after the death of Le Brun, and appoint 
him director of the manufactories. He died in 1695; 
and many of his pieces are to be ſeen at St Cloud. 

MIGNON (Abraham), a celebrated painter, born 
at Francfort, acquired a great reputation by his {ki]l 
in repreſenting flowers, fruits, inſects, flies, birds, and 
fiſhes. His colouring is admirable; and the dew ſpread 
on the flowers is ſo well imitated in his pictures, that 
one 1s tempted to take hold of them. 

MIGRATION, the paſſage or removal of a thing 
out of one place into another, 

M1icsaTion of Birds.—lIt has been generally be- 
Leved that many different kinds of birds annually paſs 
from one country to another, and ſpend the ſummer or 
the winter where it is molt agreeable to them; and 
that even the birds of our own iſland will ſeek the molt 
diſtant ſouthern regions of Africa, when directed by 
a peculiar inſtinct to leave their own country. It hath 
long been an opinion pretty generally received, that 
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. marked with two dotted lines is then to be untied, the 


If its diet be ants alone, as ſeveral aſſert, the cauſe of 
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its degree of curvature and different parts. Exok 

Fig. 8. a, repreſents a pair of curved crotchets lock.. 8 
ed together in the ſame manner as the forceps. The Pe 
dotted lines along the infide of one of the blades re. 
preſent a ſheath contrived to guard the point till it i; 
introduced high enough : the ligature at the handle; 


ſheath withdrawn, and the point being uncovered is 
fixed as in fig. 5. 

b, gives a view of the back-part of one of the crotch. 
ets, which is 12 inches long. 

c, a front view of the point, to ſhow its proportional 
length and breadth. 

d, the ſciſſars for perforating the cranium in very 
narrow and diſtorted pelviſes. They ought to be made 
very ſtrong, and at leaft nine inches in length, with 
ſtops or reſts in the middle of the blades, by which a 
large dilatation is more eaſily made. 
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ſwallows refide during the winter-ſeaſon in the warm Mg 
ſouthern regions; and Mr Adanſon particularly re. -— 
lates his having ſeen them at Senegal when they were 
obliged to leave this country. But beſides the ſwal- 
low, Mr Pennant enumerates many other birds which 
migrate from Britain at different times of the year, 
and are then to be found in other countries; after 
which they again leave theſe countries, and return to 
Britain. The reaſon of theſe migrations he ſuppoſes 
to be a defect of food at certain ſeaſons of the year, 
or the want of a ſecure aſylum from the perſecution 
of man during the time of courtſhip, incubation, afid 
nutrition, —The following is his liſt of the migrating 
ſpecies. 

1. Crows. Of this genus, the hooded crow migrates 
regularly with the woodcock. It inhabits North Bri- 
tain the whole year: a few are ſaid annually to breed 
on Dartmoor, in Devonſhire. It breeds alſo in Swe- 
den and Auftria: in ſome of the Swediſh provinces it 
only ſhifts its quarters, in others it refides throughout 
the year. Our author 1s at a loſs for the ſummer re- 
treat of thoſe which viſit us in ſuch numbers in winter, 
and quit our country in the ſpring ; and for the rea- 
ſon why a bird, whoſe food is ſuch that it may be 
found at all ſeaſons in this country, ſhould leave us. 

2. Cuckoo. Diſappears early in autumn; the retreat 
of this and the following bird is quite unknown to us. 

3. Wryneck. Is a bird that leaves us in the winter. 


its migration is very evident. This bird diſappears be- 
fore winter, and reviſits us in the ſpring a little earlier 
than the cuckoo. 
4. Hecpae. Comes to England but by accident: 
Mr Pennant once indeed heard of a pair that attemp- 
ted to make their neſt in a meadow at Selborne, Hamp- 
ſhire, but were frighted away by the curioſity of peo- 
ple. It breeds in Germany. LEY 
5. Grous, The whole tribe, except the quail, lives 
here all the year round: that bird either leaves us, or 
elſe retires towards the ſea- coaſts. 
6. Pigeons, Some few of the ring-doves breed 
here; but the multitude that appears in the winter, 1s 
ſo diſproportioned to what continue here the whole 


year, as to make it certain that the greateſt part 10 
| 
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in the ſpring. It is moſt probable the 
— 2 to 3 — return from thence in Sd 
mn; as Mr Ekmark informs us they entirely quit 
that country before winter. Multitudes of the com- 
mon wild pigeons alſo make the northern retreat, and 
viſit us in winter; not but numbers breed in the high 
cliffs in all parts of this iſland. The turtle alfo pro- 
bably leaves us in the winter, at leaſt changes its 
place, removing to the ſouthern counties. | 

7. Stare. Brecds here. Poſſibly ſeveral remove to 
other countries for that purpoſe, ſince the produce of 
thoſe that continue here ſeems unequal to the clouds 
of them that appear in winter. It is not unlikely that 
many migrate into Sweden, where Mr Berger obſerves 
they return in ſpring. ; 

8. Thruſhes. The fieldfare and the redwing breed 
and paſs their ſummers in Norway and other cold coun- 
tries ; their food is berries, which abounding 1n our 
kingdoms, tempts them here in the winter. Theſe two 
and the Royſton crow are the only land-birds that re- 
gularly and conſtantly migrate into England, and do 
not breed here. The hawünch and croſsbill come here 
at ſuch uncertain times as not to deſerve the name of 
birds of paj/apes 

9. y paſte The chatterer appears annually a- 
bout Edinburgh in flocks during winter; and feeds on 
the berries of the mountain-aſh. In South Britain it 
is an accidental viſitant. 

10. Groſbeaks, The groſbeak and croſsbill come 
here but ſeldom ; they breed in Auſtria. The pine 
groſbeak probably breeds in the foreſts of the High- 
lands of Scotland. 

11. Buntings. All the genus inhabits England 
throughout the year; except the greater brambling, 
which is forced here from the north in very ſevere ſea- 
ſons. 

12. Tinchen. All continue in ſome parts of theſe 
kingdoms, except the fiſkin, which is an irregular vi- 
ſitant, ſaid to come from Ruſſia, The linnets ſhift 
their quarters, breeding in one part of this iſland, and 
remove with their young to others. All finches feed 
on the ſeeds of plants. 

13. Larks, fly-catchers, wagtails, and mwarblers. 
All of theſe feed on inſects and worms; yet only part 
of them quit theſe kingdoms ; though the reaſon of 
migration is the ſame to ail. The nightingale, black- 
cap, fly-catcher, willow-wren, wheat-ecar, and white- 
throat, leave us before winter, while the ſmall and de- 
licate golden-creſted wren braves our ſevereſt froſts. 
The migrants of this genus continue longeſt in Great 
Britain in the ſouthern counties, the winter in thoſe parts 
being later than in thoſe of the north; Mr Stillingfleet 
having obſerved ſeveral wheat-ears in the iſle of Pur- 
beck on the 18th of November. As theſe birds are 
mcapable of very diſtant flights, Spain, or the ſouth 
of France, is probaby their winter-aſylum. 

14, Swallows and goat-ſucker. Every ſpecies diſ- 
appears at the approach of winter, 

WarTttr-Fowr. 
Of the vaſt variety of water - fowl that frequent 
eat Britain, it is amazing to reflect how few are 
down to breed here: the cauſe that principally urges 
them to leave this country, ſeems to be not merely the 
want of food, but the defire of a ſecure retreat. Our 
country is too populous for birds ſo ſhy and timid as 
I 
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the bulk of theſe are: when great part of our iſland Migra'lon, | 
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was a mere waſte, a tract of woods and fen; doubtleſs 
many ſpecies of birds (which at this time migrate) 
remained in ſecurity throughout the year. Egrets, a 
ſpecies of heron, now ſcarce known in this iſland, were 
in former times in prodigious plenty; and the crane, 
that has totally forſaken this country, bred familiarly 
in our marſhes : their place of incubation, as well as 
of all other cloven-footed water- fowl r heron excep- 
ted) being on the ground, and expoſed to every one: 
as rural economy increaſed in this country, theſe ani- 
mals were more and more diſturbed; at length, by a 
ſeries of alarms, they were neceſſitated to ſeek, during 
the ſummer, ſome lonely ſafe habitation. 

On the contrary, thoſe that build or lay in the al- 
moſt inacceſſible rocks that impend over the Britiſh 
ſeas, breed there ſtill in vaſt numbers, having little to 
fear from the approach of mankind: the only diſturb- 
ance they meet with in general being from the deſpe- 
rate attempts of ſome few to get their eggs, 

CLoVEN-TOOTED WaTEr-Fowc. 

15. Herons, The white heron is an uncommon 
bird, and viſits us at uncertain ſeaſons; the common 
kind and the bittern never leave us. 

16. Curlews. The curlew breeds ſometimes on our 
mountains; but, conſidering the vaſt flights that ap- 
pear in winter, it is probable that the greater part re- 
tire to other countries : the whimbrel breeds on the 
Grampian hills, in the neighbourhood of Invercauld. 

17. Snipes, The woodcock breeds in the moiſt 
woods of Sweden, and other cold countries. Some 
ſnipes breed here, but the greateſt part retire elſe- 
where; as do every other ſpecies of this genus. 

18. Sandpipers. The lapwing continues here the 
whole year; the ruff breeds here, but retires in win- 
ter; the redſhank and ſandpiper breed in this country, 
and reſide here. All the others abſent themfelves du- 
ring ſummer, 

19. Plovers and oyſter-catcher. The long-legged 
plover and ſanderling viſit us only in winter; the dot- 
tre] appears in ſpring and in autumn; yet, what is very 
ſingular, we do not find it breeds in South Britain. 
The oyfter-catcher lives with us the whole year. The 
Norfolk plover and ſea-lark breed in England. The 
green plover breeds on the mountains of the north of 
England, and on the Grampian hills. 

We muſt here remark, that every ſpecies of the ge- 
nera of curlews, woodcocks, ſandpipers, and plovers, 
that forſake us in the ſpring, retire to Sweden, Po- 
land, Pruſſia, Norway, and Lapland, to breed: as ſoon 
as the young can fly, they return to us again, becauſe 
the froſts which ſet in early in thoſe countries totally 
deprive them of the means of ſubſiſting; as the dry- 
neſs and hardneſs of the ground, in general, during 
our ſummer, prevent them from penetrating the earth 
with their bills, in ſearch of worms, which are the na- 
tural food of theſe birds. Mr Ekmark ſpeaks thus of 
the retreat of the whole tribe of cloven-footed water 
fowl out of his' country (Sweden) at the approach of 
winter; and Mr Klein gives much the ſame account of 
thoſe of Poland and Pruſſia. 

20. Rails and gallinules. Every ſpecies of theſe two 
genera continue with us the whole year; the land-rail 
excepted, which is not ſcen here in winter. It likewiſe 
continues in Ireland only during the ſummer-months, 
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Migration. when they are very numerous, as Mr Smith tells us in 


the Fiftory of Waterford, p. 336. Great numbers ap- 
pear in Angleſea the latter end of May; it is ſuppoſed 
that they paſs over from Ireland, the paſſage between 
the two iſlands being but ſmall. As we have inſtances 
of theſe birds lighting on ſhips in the channel and the 
Bay of Biſcay, we may conjeQure their winter-quar- 
ters to be in Spain, 
Fixxzp-Foored WaTER-Birs. 

21. Phalaropes. Viſit us but ſeldom; their breed- 
ing place is Lapland, and other arctic regions. 

22. Grebe. The great-creſtcd grebe, the black and 
white grebe, and little grebe, breed with us, and never 
migrate; the others vilit us accidentally, and breed in 
Lapland. 

Wep-FooTeD Birps. 

23. Avofet. Breed near Foſsdike in Lincolnſhire ; 
but quit their quarters in winter. They are then ſhot 
in different parts of the kingdom, which they viſit, not 
regularly, but accidentally. 

24. Auks and guillemots. The great auk or pinguin 


ſomet imes breeds in St Kilda. The auk, the guillemot, 


and puffin, inhabit moſt of the maritime cliffs of Great 
Britain, in amazing numbers, during ſummer. The 
black guillemot breeds in the Baſs Iſle, and in St Kilda, 
and ſometimes in Llandidno rocks. We are at a loſs 
for the breeding place of the other ſpecies ; neither 
can we be very certain of the winter reſidence of any 
of them, excepting of the leſſer guillemot and black- 
billed auk, which, during winter, viſit in vaſt flocks 
the Frith of Forth. 

25. Divers, Theſe chiefly breed in the lakes of 
Sweden and Lapland, and ſome in countries near the 
pole; but ſome of the red-throated divers, the northern 
and the imber, may breed in the north of Scotland and 
its iſles. 

26, Terns, Every ſpecies breeds here; but leaves 
us in the winter, 

27. Petrels, The fulmar breeds in the Ifle of St 
Kilda, and continues there the whole year, except Sep- 
tember and part of October: the ſhearwater viſits the 
Iſle of Man in April; breeds there; and, leaving it in 
Auguſt or the beginning of September, diſperſes over 
all parts of the Atlantic ocean, The ſtormfinch is 


| ſeen at all diſtances from land on the ſame vaſt watery 


tract; nor is ever found near the ſhore except by ſome 
very rare accident, unleſs in the breeding ſeaſon, Mr 
Pennant found it on ſome little rocky iſles, off the north 
of Skie. It alſo breeds in St Kilda. He alſo ſuſpects 
that it neſtles on the Blaſquet Iſles off Kerry, and that 
it is the gourder of Mr Smith. | 

28. Merganfers. This whole genus is mentioned 
among the birds that fill the Lapland lakes during 
ſummer. Mr Pennant has ſeen the young of the red- 
breaſted in the north of Scotland: a few of theſe, and 
perhaps of the gooſanders, may breed there. 

29. Ducks, Of the numerous ſpecies that form this 
genus, we know of few that breed here. 'The ſwan and 
gooſe, It he ſhield-duck, the eider-duck, a few {hovelers, 
garganies, and teals, and a very ſmall portion of the 
wild ducks. 

The reſt contribute to form that amazing multi- 
tude of water-fowl that annually repair from molt parts 
of Europe to the woods and lakes of Lapland and 


other arctic regions, there to perform the functions of 
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incubation and nutrition in full ſecurity, The Mio 
their young quit their retreat in September, — al. — 


perſe themſelves over Europe. With us they make 
their appearance the beginning of October; circulate 
firſt round our ſhores; and, when compelled by ſevere 
froſt, betake themſelves to our lakes and rivers, Of 
the web-footed fowl there are ſome df hardier conſti. 
tutions than others: theſe endure the ordinary winters 
of the more northern countries; but when the cold 
reigns there with more than common rigour, repair 
for ſhelter to theſe kingdoms: this regulates the ap- 
pearance of ſome of the diver kind, as alſo of the wild 
ſwans, the ſwallow- tailed ſhield-duck, and the different 
ſorts of gooſeanders which then viſit our coaſts. Barentz 
found the barnacles with their neſts in great numbers 
in Nova Zembla. Collect. Voy. Dutch Eaft-India Cam- 
pany, 8vo. 1703. p. 19. Cluſius, in his Zxz. 368. 
alſo obſerves, that the Dutch diſcovered them on the 
rocks of that country and in Waygate Straits. They, 
as well as the other ſpecies of wild-geeſe, go very far 
north to breed, as appears from the hiſtories of Gretu— 
land and Spitzbergen, by Egede and Crantz. Theſe 
birds ſeem to make Iceland a reiting place, as Horte. 
bow obſerves: few continue there to breed, but only 
viſit that iſland in the ſpring, and after a ſhort ſtay 
retire ſtill further north. 

30. Corvorants. The corvorant and ſhag breed on 
molt of our high rocks: the gannet in ſome of the 
Scotch iſles, and on the coaſt of Kerry: the two firſt 
continue on our ſhores the whole year. The gannet 
diſperſes itſelf all round the ſeas of Great Britain, in 
purſuit of the herring and pilchard, and even as far as 
the Tagus to prey on the ſardina. 

But of the numerous ſpecies of fowl here enumera- 
ted, it may be obſerved how very few entrult them- 
ſelves to us in the breeding ſeaſon, and what a diſtant 
flight they make to perform the firſt great dictate of 
nature, 

There ſeems to be ſcarcely any but what we have 
traced to Lapland, a country of lakes, rivers, ſwamps, 
and alps, covered with thick and gloomy foreſts, that 
afford ſhelter during ſummer to theſe fowls, which in 
winter diſperſe over the greateſt part of Europe. In 
thoſe arQic regions, by reaſon of the thickneſs of the 
woods, the ground remains moift and penetrable to the 
woodcocks, and other flender- biiled fowl: and for the 
web-footed birds, the waters afford larve innumerable 
of the tormenting knat. The days there are long; 
and the beautifu] meteorous nights indulge them with 
every opportunity of collecting ſo minute a food: whillt 
mankind is very ſparingly ſcattered over that vaſt nor- 
thern waſte, 

Why then ſhould Linnæus, the great explorer of 
theſe rude deſarts, be amazed at the myriads of water- 
fowl that migrated with him out of Lapland? which 
exceeded in multitude the army of Xerxes; covering, 
for eight whole days andnights, the furface of the rive! 
Calix. His partial obſervation as 2 botaniſt, would 
confine their food to the vegetable kingdom, almoſt 
denied to the Lapland waters; inattentive to a more 
plenteous table of inſc&-food, which the all- bountiful 
Creator had ſpread for them in the wilderneſs. It may 
be remarked, that the lakes of mountainous rocky 
countries in general are deſtitute of plants: few or 
none are ſeen on thoſe of Switzerland; and Lis 
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{tate ; obſerving that, notwithitanding the great care M 


kes the ſame obſervation in reſpe& to thoſe of Lap- 
land; having, during his whole tour, diſcovered only 
a ſingle ſpecimen of a lemna triſulca, or * ivy-leaved 
duck's meat,” Flora Lap. no 470.3 a few of the /cir- 
us tacuſtris, or!“ bullruſh,”? nf 18.; the alopecurus ge- 
riculatus, or“ flote foxtail graſs,” n®-38.; and the ra- 
yunculus aquatilis, no 234. which are all he enume- 
rates in his Prolegomena to that excelient performance. 
Under the article Hix ux bo, we have given the prin- 
cipal arguments for and againſt the migration of {wal- 
lows. , Me we ___ a ſhort abſtract of the ar- 
guments uſed by the Hon. Daines Barrington againſt 
the migration of birds in-general, from a paper pu- 
blifhed by bim in the 62d volume of the Philoſophical 
Tranſactions. This gentleman denies, that any well- 


atteſted inſtances can be produced of this ſuppoſed 


migration, which, if there were any ſuch periodical 
flight, could not poſſibly have eſcaped the frequent 
obſervation of ſeamen. It has indeed been aflerted 
that birds of paſſage become invifible in their flight, 
becauſe they rife too high into the air to be perceived, 
and becauſe they chooſe the night for their paſſage, 
The author, however, expreſſes his doubts 4 whether 
any bird was ever ſeen to riſe to a greater height than 
perhaps twice that of St Paul's crols;?” and he further 
endeavours to ſhew, that the extent of ſome of theſe 
ſuppoſed migrations (from the northern parts of Eu- 
rope, for inſtance, to the line) is too great to be ac- 
counted for, by having recourle to the argument foun- 
ded on a zoQuural paſſage. 

The author next recites, in a chronological order, 
all the inſtances that he has been able to collect, of 
birds having been actually ſeen by mariners when they 
were eroſſing a large extent of ſea ; and he endeavours 
to ſhew that no ſtreſs can be laid on the few caſual 
obſervations of this kind that have been produced in 
ſupport of the doGtrine of a regular and periodical mi- 
gration, 

Mr Barrington afterwards proceeds to invalidate 
M. Adanſon's celebrated obſervation with reſpe& to 
the migration of the ſwallow in particular, and which 
has been confidered by many as perfectly deciſive of 
the preſent queſtion. He endeavours to ſhew that the 
four ſwallows which that naturaliſt caught, on their 
ſettling upon his ſhip, on the 6th of October at about 
tle diftance of 50 leagues from the coaſt of Senegal, 
and which he ſyppoſes to have been then proceeding 
from Europe to pals the winter in Africa, could not 
be true European ſwallows ; or, if they were, could 
not have been on their return from Europe to Africa. 
His objections are founded principally on ſome proofs 
which he produces of M. Adanſon's want of accuracy 
on ihis ſubject, which bas led him, in the preſent in- 
tance, to miſtake two African ſpecies of the ſwallow- 
tribe, deſcribed and engraved by Briſſon, for Eu— 
ropean ſwallows, to which they bear a general reſem- 

ance; or granting even that they were European 
ſwallows, he contends, that they were flitting from the 
Cape de Verd Iſlands to the coaſt of Africa; “ to 
which ſhort flight, however, they were unc qual, and ac- 
cordingly fell into the ſailor's hands.” 
* er many obſervations and refled ions on the ſub- 
* » the author endeavours to ſupport the opinion that 
2 and perhaps ſome other ſuppoſed birds of 
Pallage, remain with us during the winter in a torpid 
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which they take to conceal themſelves, it is certain 
that they have been frequently found, during the 
period of their ſuppoſed abſence, lying hid in caverns, 
or hollow trees, and even under water. Beſides other 
inſtances, well known to thoſe who have attended to 
this ſubject, the author gives us the teſtimony of Mr 
Stephens A. S. S. who aſſured him that he had him- 
ſelf picked up a cluſter of three or four ſwallows (or 
martins) out of a pond of his father's at Shrivenham 
in Berkſhire, in the month of February ; that they 
were caked together in the mud; and that, on carrying 
them into the kitchen, they foon flew about the room, 
in the preſence of his father, mother, and others. 
The ſame fact was afterwards confirmed to the author 
by Dr Pye, who was then Mr Stephens's {chool- 
fellow at Shrivenham, and by another gentleman who 
now lives in that village. 

It may naturally be aſked, why ſwallows, in par- 
ticular, are not frequently thus found in their torpid 
flate. In anſwer to this queltion the author obſerves, 
that the ſame inſtin& which prompts the bird thus 
to conceal itſelf, inſtructs it to chooſe ſuch a place of 
ſecurity, that common accidents will not diſcover it; — 
that ponds are ſeldom cleaned in the winter, as it is 
fuch cold work for the labourers ;—that facts of this 
fort are little attended to; and that the common la— 
bourers who have the beſt chance of finding torpid 
birds, make no mention of the diſcovery to others, 
as they conſider it as a thing of courſe, and conſe- 
quently not intereſting to any one. He adds, that 
{ſwallows may be conſtantly taken in the month of 
October, and even ſo late as November, during tlie 
dark night, while they fit on the willows in the 
Thames; and that one may almoſt inſtantaneouſly 


fill a large ſack with them, becauſe at this time they 


will not ſtir from the twigs when you lay your hands 
upon them. This, ſays the author, looks very much 
like their beginning to be torpid, before they hide 
themſelves under the water. 

To this argument, however, the monthly reviewers 
oppoſe the following, which appears to them deciſive 
in favour of migration. The ſwallow, it is ſuppoſed, 
like other birds, moults once a-year at lealt : but 
during the whole time this bird is ſeen with us, it 
appears' in full feather. The proceſs of moulting, 
therefore, mult be performed ſome where: but as it is 
abſurd to ſuppoſe that this great change can be 
effected in theſe birds while they are lying aſleep, 
or torpid in caverns and hollow trees, or immerſed 
in cluſters in the mud at the bottom of ponds or 


_ rivers, they muſt moult in ſome diſtant country, 


to which they retire when they diſeppear in theſe 
arts, 
: M1iGrAT1ON / Fiſhes. See CLupra. 

St MIGUEL, one of the Azore iſlands, fituated 
in W. Long. 22. 45, N. Lat. 38. 10. This iſland 
appears to be entirely volcanic. The beſt account 
we have of it hath been publiſhed in the 68th volume 
of the Philoſophical Tranſactions by Mr Francis 
Maſſon. Acording to him, the productions differ 
greatly from thoſe of Madeira, inſomuch that none of 
the trees of the latter are found here, except the faya 
it has a nearer affinity to Europe than Africa, The 
mountains are covered with the erica vulgaris, and an 

elegant 


gration, 
Miguel. 
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Migration, elegant ever-green ſhrub very like a phillyrea, which 
—— gives them a moſt beautiful appearance. 


It is one of the principal and moſt fertile of the 
Azorian iſlands, lying nearly eaſt and weſt; its length 
is about 18 or 20 leagues; its breadth unequal, not 
exceeding five leagues, and in ſome places not more 
than two. It contains about 80000 inhabitants, 

Its capital, the city of Ponta del Guda, which con- 
tains about 12000 inhabitants, is ſituated on the ſouth 


ſide of the iſland, on a fine fertile, plain country, 


pretty regularly built; the ſtreets ſtraight, and ofa good 
breadth. It is ſupplied with good water, which 1s 
brought about the diſtance of three leagues from the 
neighbouring mountains. The churches and other 
religious edifices are elegant and well built for ſuch an 
iſland. There is a large convent of Franciſcan friars 
and one of the order of St Auguſtin, four convents 
for profeſſed nuns, and three Recolhimentos for young 
women and widows who are not profeſſed. The 
veſſels anchor in an open road; but it is not dangerous, 


as no wind can prevent their going to ſea in caſe of 


ſtormy weather. | 
The country round the city is plain for ſeveral 


miles, well cultivated, and laid out with good taſte 


into ſpacious fields, which are ſown with wheat, 
barley, Indian corn, pulſe, &c. and commonly pro- 


duce annually two crops ; for as ſoon as one is taken 


off, another is immediately ſown in its place. The 
ſoil is remarkably gentle and eaſy to work, being 
for the moſt part compoſed of pulverized pumice- 
ſtone. There are in the plains a number of pleaſant 
country-ſeats, with orchards of orange trees, which are 
eſteemed the beſt in Europe. 

The ſecond town 18 Ribeira Grande, fituated on 
the north fide of the iſland, containing about as many 
inhabitants as the city; a large convent of Franciſcan 
friars, and one of nuns. It gives title to a count, called 
the Conde Ribeira Grande, who firlt inſtituted linen and 
woollen manufactories in the iſland. 

The third town is Villa Franca, on the ſouth fide 
of the iſland, about fx leagues eaſt of Ponta del Guda. 
It has a convent of Franciſcan friars, and one of nuns, 
which contains about 300. Here, about half a mile 
from the ſhore, lies a ſmall iſland ( Ilhao), which is hollow 
in the middle, and contains a fine baſon with only one 
entrance into it, fit to hold fifty fail of veſlels ſecure 
from all weather ;. at preſent it wants cleaning out, as 


the. winter's rain waſhes down great quantities of 


earth into it, which has greatly diminiſhed its depth. 
But veſlels frequently anchor between this iſland and 
the main, 

Beſide theſe towns ars ſeveral ſmaller, viz. Alagoa, 
Agoa de Pao, Brelanha, Fanaes de Ajuda, and a 
number of hamlets, called /ugars, or places. 

About four leagues north-eaſt from Villa Franca, 
lies a place called the Furnas, being a round deep valley 
in the middle of the ealt part of the iſſand, ſurrounded 
with high mountains, which, though (ſteep, may be 
eaſily aſcended on horſeback by two roads The 
valley is about five or fix leagues in circuit. The face 
of the mountains, which are very Reep, is entirely 
covered with beautiful. ever-greens, viz, myrtles, lau- 
rels, a large ſpecics of bilberry called ava de ſerra, 
Kc. and aumberleſs rivulets of the pureſt water run 
down their fides. The valley below is well cultivated, 


MIS 


producing wheat, Indian corn, flax, &, The fields . 

are planted round with a beautiful ſort of poplan, — 

which grow into pyramidal forms, and by their care. 

leſs, irregular diſpoſition, 17 with the multitude 
] 


of rivulets, which run in all directions through the 
valley, a number of boiling fountains throwing u 
clouds of ſteam, a fine lake in the ſouth-weſt — 
about two leagues round, compoſe a proſpe& the 
fineſt that can be imagined. In the bottom of the 
valley the roads are ſmooth and eafy, there being no 
rocks but a fine pulverized pumice- ſtone that the earth 
is compoſed of. 

There are a number of hot fountains in different 
parts of the valley, and alſo on the ſides of the moun. 
tains : but the moſt remarkable is that called the cal. 
deira, ſituated on the eaſtern part of the valley, on a 
ſmall eminence by the ſide of a river, on which is a 
baſon about zo feet diameter, where the water conti. 
nually boils with prodigious fury. A few yards di. 
ſtant from it is a cavern in the fide of the bank, in 
which the water boils in a dreadful manner, throwing 
out a thick, muddy, unctuous water ſeveral yards from 
its mouth with a hideous noiſe. In the middle of the 
river are ſeveral places where the water boils up ſo hot, 
that a perſon cannot dip his finger into it without being 
ſcalded ; alſo along its banks are ſeveral apertures, out 
of which the ſteam riſes to a conſiderable height, ſo 
hot that there is no approaching it with one's hand: in 
other places, a perſon would think that 1co ſmiths 
bellows were blowing all together, and ſylphureous 
ſteams iſſuing out in thouſands of places; ſo that na- 
tive ſulphur is found in every chink, and the ground 
covered with it like hoar-froſt ; even the buſhes that 
happen to lie near theſe places are covered with pure 
brimſtone, condenſing from the ſteam that iſſues out 
of the ground, which in many places is covered over 
with a — like burnt alum. In theſe ſmall ca- 
verns, where the ſteam iſſues out, the people often boil 
their yams. | 

Near theſe boiling fountains are ſeveral mineral 
ſprings; two in particular, whoſe waters have a very 
ſtrong mineral quality, of an acid taſte, and bitter to 
the tongue. 

A bout half a mile to the weſtward, and cloſe by the 
river fide, are ſeveral hot ſprings, which are uſed by 
lick people with great ſucceſs. Alſo, on the fide of a 
hill weſt of St Ann's church, are many others, with 
three bathing-houſes, which are moſt commonly uſed. 
Theſe waters are very warm, altho' not boiling hot; 
but at the ſame place iſſue ſeveral ſtreams of cold mine- 
ral water, by which they are tempered, according to 
every one's liking. 

About a mile ſouth of this place, and over a low 
ridge of hills, lies a fine lake about two leagues in 
circumference, and very deep, the water thick, and of 
a greeniſh colour. At the north end is a plain piece 
of ground, where the ſulphureous (teams iſſue out in 
many places, attended with a ſupriſing blowing noiſe. 
Our author could obſerve ſtrong ſprings in the lake, but 
could not determine whether they were hot or cold: this 
lake ſeems to have no viſible evacuation. The other 
ſprings immediately form a conſiderable river, called 
Ribeira Quente, which runs a courſe about two ot 
three leagues, thro” a deep rent in the mountains, on 


each fide of which are ſeveral places where the * 
U 
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| t. It diſcharges itſelf into the ſea on the ſouth 
ig 3 which are * places where the water boils 
up at ſome diſtance in the ſea. 
This wonderful place had been taken little notice 
of until very lately: fo little curioſity had the gentle- 
men of the iſland, that ſcarcely any of them had ſeen 


ent diſorders, were perſuaded to try its waters, and 
found immediate relief from them. Since that time it 
has become more and more frequented; ſeveral per- 
ſons who had loſt the uſe of their limbs by the dead 
palſy have been cured ; and alſo others who were 
troubled with eruptions on their bodies, 
A clergyman, who was greatly afflicted with the 
cout, tried the ſaid waters, and was in a ſhort time 
perfectly cured, and has had no return of it ſince. 
When Mr Maſſon was there, ſeveral old gentlemen, 
who were quite worn out with the ſaid diſorder, were 
uling the waters, and had received incredible benefit 
from them; in particular, an old gentleman, about 60 
years of age, who had been tormented with that diſ- 
order more than 20 years, and often confined to his 
bed for fix months together : he had uſed theſe wa- 
ters about three weeks, had quite recovered the uſe of 
lis limbs, and walked about in the greateſt ſpirits ima- 
ginable. A friar alſo who had been troubled with the 
laid diſorder about 12 years, and reduced to a cripple, 
by uſing them a ſhort time was quite well, and went 
a-hunting every day, 
There are ſeveral other hot ſprings in the iſland, 
particularly at Ribeira Grande; but they do not poſ- 
ſels the ſame virtues, at leaſt not in fo great a de- 

ree. 
a The eaſt and weſt part of the iſland riſes into high 
mountains; but the middle is low, interſperſed with 
round conic hills, all of which have very recent marks 
of fire; all the parts below the ſurface conſiſting of 
melted lava lying very hollow, | 

Moſt of the mountains to the weſtward have their 
tops hollowed out like a punch- bowl, and contain wa- 
ter. Near the weſt end is an immenſe deep valley, 
like the Furnas called the Sete Cidades. This valley 
is ſurrounded with very abrupt mountains, about ſeven 
or eight leagues round; in the bottom is a deep lake 
of water, about three leagues in circuit, furniſhed 
wich great number of water- fowls. This water has 
do mineral quality; neither are there any hot ſprings 
in the valley. All theſe mountains are compoſed of a 
white crumbly pumice-ftone, which' is ſo looſe, that, 
if a perſon thruſt a ſtick into the banks, whole wag- 
gon-loads of it will tumble down. The inhabitants 
of the iſland relate a ſtory, that he who firſt diſcover- 
_ <&d it obſerved an extraordinary high peak near the 
welt end; but the ſecond time he viſited it, no ſuch 
peak was to be ſeen, which he ſuppoſed mult have 
certainly ſunk; but, however improbable this ſlory may 

at ſome period or another it muſt have certainly 
been the caſe, 
Nene or the duchy of the Milaneſe, a country 
ed MW 2 on the weſt by Savoy, Piedmont, 
uk ontterrat ; by Switzerland on the north; by the 
wap dg of Venice, the duchies of Mantua, Parma, 

Placentia, on the eaſt; and by the territories of 

"gry on the ſouth. Anciently this ducky, contain: 
i dhe North part of the Old Liguria, was called Ju- 


B, 


in, until of late ſome perſons, afflicted with very viru- 
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Jjubria, from its inhabitants the /nſubres 3 who were Milan. 
conquered by the Romans, as theſe were by the Goth: 
who in their turn were ſubdued by the Lombards. Di- 
dier, the laſt king of the Lombards, was taken priſoner 
by Charlemagne, who put an end to the Longobardic 
empire, and appointed governors of Milan. Theſe go- 
vernors, being at a diſtance from their maſters, ſoon 
began to aſſume an independency, which brought a 
dreadful calamity on the country ; for, in 1152, the 
capital itſelf was levelled with the ground by the em- 
peror Frederic Barbaroſſa, who committed great de- 
valtations otherwiſe throughout the duchy. Under 
this emperor lived one Galvian, a nobleman who was 
deſcended from Otho a Milaneſe. Galvian, along 
with William prince of Montferrat, ſerved in the 
cruſade, when Godfrey of Boulogne took Jeruſalem : 
he killed in fingle combat the Saracen genera], whom 
he ftripped of his helmet, which was adorned with 
the image of a ſerpent ſwallowing a youth; and 
this ever afterwards was the badge of that family. 
His grandſon Galvian, having oppoſed the emperor, 
was taken priſoner, and carried in irons into Ger- 
many, from whence he made his eſcape, and return- 
ing to Milan, died in the ſervice of his country. From 
him deſcended another Otho, at the time that O- 
tho IV. was emperor of Germany, and who ſoon di- 
ſtinguiſhed himſelf by the accompliſhments both of his 
mind and body. When he grew up, he was received 
into the family of cardina] Octavian Ubaldini at Rome. 
This prelate, who was himſelf aſpiring at the pope- 
dom, was in a ſhort time greatly taken with the ad- 
dreſs and accompliſhments of young Otho, and pre- 

dicted his future greatneſs. In the mean time, one 
Torreſs, or Torriano, a Milaneſe nobleman of un- 
bounded ambition, was attempting to make himſelf 
maſter of Milan. The popular faction had ſome time 
before been caballing againſt the nobility ; and at laft, 
Torriano, putting himſelf at their head, expelled the 
biſhop, and put to death or baniſhed all the nobility : 
by which means the popular government was fully e- 
ſtabliſhed ; and Torriano, under this pretence, ruled 
every thing as he pleaſed. He was, however, ſoon 
oppoſed by one Franciſco Sepri, who formed a great 
party, pretending to deliver the city from Torriano's 
haughtineſs and cruelty. But while the two parties 
were collecting their forces againſt each other, cardinal 
Ubaldini was projecting the deſtruction of both, by 
means of his favourite Otho. This prelate had for 
ſome time borne an implacable hatred to Torriano, be- 
cauſe he had been by him prevented from carrying 
out of the treaſury of St Ambroſe's church at Mi- 
lan, a carbuncle or jewel of great value, which he 
pretended to reſerve for adorning the papal tiare ; 
for which reaſon he now determined to oppoſe his am- 
bition. 

Ubaldini began with naming Otho archbiſhop of 
Milan; which, as the pope's legate, he had a right to 
do. This nomination was confirmed by Pope Ur- 
ban IV.; and the party of the nobility having now 
got a head from the pope himſelf, began to gather 
ſtrength. Otho in the mean time employed himſelf in 
collecting troops; and had no- ſooner procured a ſhew 
of an army, than he advanced towards Lago Mag- 
gione, and took poſſeſſion of Arona, a ſtrong poſt 
near that lake : but Torriano, marching immediately 

againſt 
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2caint him with all his troops, obliged him to aban- 


don the place, and leave his party to make the beſt 


terms they could with the conqueror. This was fol- 
lowed by the deſtruction of the caſtles of Arona, Ang- 
hiari, and Brebia: ſoon after which Torriano died; 
and was ſucceeded by his brother Philip, who had ſuf- 
ficient intereſt to get himſelf elected podeſta, or præ- 
tor of Milan, for ten years. During his lifetime, how- 
ever, the party of the nobility increaſed confiderably 
under Otho, notwithſtanding the check they had re- 
ceived, Philip died in 1265, having loſt ground con- 
fiderably in the affections of the people, though he oh- 
tained a great reputation for his courage and conduct. 
His ſucceſſor Napi rendered himſelf terrible to the 
nobility, whom he proſcribed, and put to death ag of- 
ten as he could get them into his power. He pro- 
ceeded ſuch lengths, and ated with ſuch fury againſt 
that unfortunate party, that pope Clement IV. who 
had ſucceeded Urban, at laſt interdicted Milan, and 
excommunicated Napi and all his party. By this 
Napi began to loſe his popularity, and the public diſ- 
aſſection towards him was much heightened by the 
natural cruelty of his temper. But in the mean time, 
the party of the nobility was in the utmoſt diftreſs, 
Ocho himſelf and his friends, having ſpent all their 
ſubſtance, wandered about from place to place; the 
pope not being in a capacity of giving them any aſ- 
ſtance, Otho, however, was not diicouraged by his 
bad ſucceſs, but found means ſtill to keep up the ſpi- 
riis of his party, who now choſe for their general Squar- 


cini Burri, a. man of great eminence and courage, 


whoſe daughter was married to Matthew Viſconti, af- 
terwards called Matthew the Great. At the ſame 
time they renewed their confederacy with the mar- 
quis of Montferrat, who was ſon-in-law to the king 
of Spain. The marquis agreed to this confederacy 
chiefly with a view to become matter of the Milaneſe. 

The nobility now again began to make head; and 
having collected an army, which was joined by 600 
Spaniſh cavalry and a body of foot, gained ſome ad- 
vantages. But in the mean time Napi, having gather- 
ed together a ſuperior army, ſuddenly attacked Otho 
and Burri, and defeated them. After this diſafter 
Ocho applied to the pope ; from whom, however, he 
Cid not obtain the aſſiſtance he defired; and in the 
mean time Napi invited the emperor Rodolph into I- 


taly, with the promiſe of being crowned at Milan. 


This invitation was accepted of with great readineſs 
by Rodolph;: who conſtituted Napi his governor and 
vicar-general in Lombardy, ſending to him at the ſame 
time a fine body of German horſe, the command of 
witch was given to Caſſoni, Napi's nephew. Oa this 
Otho again applied to the pope, (Gregory X.): but 
he was ſo far from granting him any aſſiſtance, that 
te is ſaid to have entered into a ſcheme of aſſaſſina- 
tins him privately; but Otho eſcaped the dan- 
ger, and in 1276 began to recover his affairs. The 
realon of pope Gregory's enmity to him was, that 
he and his party were thought to be Gibelines, 
and were oppoled by great numbers of the nobility 
themſclves ; but after that pope's death, the Milaneſe 
exiles being united under one heal, ſoon became for- 
milable. They now. choſe for their general Godfrey 
count of Languſio, a noble Pavian, and an inveterate 
racmy of the Dorriany family, This nobleman being 


rich and powerful, enliſted many German and othe 
mercenaries, at whoſe head he marched towards th 
Lago Maggiore. All the towns in that country open. 
ed their gates to him through the intereſt of the Vit. 
conti family, who reſided in theſe parts. But this ſuc. 
ceſs ſoon met with a ſevere check in an unfortunate 
engagement, wherein Godfrey was defeated and taken 
priſoner ; after which he and 34 nobles had their 
beads ftruck off, and ſent from the field of battle piled 
up in a common waggon. 

This defeat greatly affected Otho; but having in a 
ſhort time recovered himſelf, he again attacked his 
enemies, and defeated them; but, ſuffering his troops 
to grow remiſs after their victory, the fugitives rallied, 
and entirely defeated him. The next year, however, 
Otho had better ſucceſs, and totally defeated and took 
priſoner Napi himſelf. After this victory Caſſoni vas 
obliged to abandon Milan to his competitor, who kept 
poſſeſſion of it till his death, which happened in 1295, 
in the 87th year of his age. 

Otho was ſucceeded by Matthew Viſconti above- 
mentioned; and Milan continued in ſubjection to that 
family without any very memorable occurrence, till the 
year 1378, when, by the death of Galeazzo II. his bro- 
ther Barnabo became ſovereign of Milan. He was of a 
brave and active diſpoſition; but exceſſively profuſe in 
his expences, as his brother Galeazzo had alſo been; 
and, to procure money to ſupply his extravagancies, 
was obliged to oppreſs his ſubjects. Galeazzo had 
engaged in an enterpriſe againſt Bologna, and the 
ſiege of it was continued by Barnabo. It laſted for 
nine years, and during this time is ſaid to have coſt 
300 millions of gold, a prodigious ſum in thoſe days, 
near 40 millions ſterling ; the loweſt gold coin being 
in value ſomewhat more than half-a-crown Engliſh, 
Both the brothers were exceſſively fond of building. 
Barnabo erected a bridge over the Adda, conſiſting 
of three ſtories, the loweſt for chariots and heavy car- 
riages, the middle for horſes z and the uppermoſt tor 
foot-paſſengers, He built alſo another bridge which 
was carried over houſes without touching them. To 
accompliſh theſe, and many other expenſive ſchemes, 
he became one of the greateſt tyrants imaginable, and 
every day produced freſh inflances of his rapacity and 
cruelty, He inſtituted a chamber of inquiry, for pu- 
niſhing all thoſe whq had for five years before ber" 
guilty of killing boars, or even of eating them at the 
table of another. They who could not redeem them- 
ſclves by money were hanged, and above 100 wreichss 
periſhed in that manner. Thoſe who had any thing 
to loſe were {ripped of all their ſubſtance, and obliged 
to labour at the fortifications and other public works. 
He obliged his ſubjeas to meintain a great many 
hunting-dogs, and each diſttict was taxed a certain 
number. The overſeers of his dogs were at the ſame 
time the inſtruments of his rapacity. When the dogs 
were poor and ſlender, the owners were always fiucd; 
but when the dogs were fat, the owners were allv 
fined, for ſuſfering them to live without exerciſe, 

The extravagant behaviour of Barnabo ſoon ren” 
dered public offairs ready for a revolution, which v® 
at laſt accompliſhed by his nephew John Geleazie. 
He aſfected a ſolitary life, void of ambition, and ev" 
incling to devotion z but at the ſame time took m 


to have his uncle's court filled with ſpies, who fin 
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.. *Crmation of all that paſſed. He reduced his 
ares manger of living, pretending that he took 
theſe ſteps as preparatives to a retirement from the 
world, which was ſoon to take place, after he had 
1id a religious vow. In ſhort, he ated his part ſo 


U. 


well, that even Barnabo, though abundantly cau- 
tous, had no ſuſpicion of his having any deſigns 
againſt him; and ſo entirely did he conceal his ambi- 
tion, that he ſeveral times made application to his 
uncle for bis intereſt to procure him a quiet retreat as 
ſon as his religious xows were performed. One of 
theſe was to pay à viſit to the church of the bleſſed Vir- 
gin upon mount Varezzio. This was to be done with 
{5 much ſecrecy that all kinds of eye · witneſſes were to 
be excluded z and it was with difficulty that Barnabo 
himſelf and two of his ſons were allowed to accom- 
pany our devotee. But, in the mean time, the hypo- 
critical Galeazzo had ſoldiers advancing from all quar- 
ters, ſo that Barnabo and his ſons were immediately 
{:ized, and the houſes of thoſe who had ſided with 
them given up to be plundered. The booty in plate, 
money, and all kinds of rich furniture, was immenſe. 
The miniſters of the late government were dragged 
trom their hiding- places, and put to death; and at 
laſt the citadel itſelf fell into the hands of Galeazzo, 
who found in it an immenſe ſum of money. Barnabo 
waz carried priſoner to 'Tritici, a caltle of his own 
building, where he had the happineſs to find one per- 
ſon ſtill faithful to him. This was his miſtreſs, named 
Doninia Porra; who, when he was abandoned by 
all the world, ſhut herſelf up a voluntary priſoner in 
his chamber, and remained with him as long as he 
lived, which was only ſeven months after his degra- 
dation, 

John Galeazzo was the firſt who took upon him the 
title of the duke of Milan, and was a prince of great 
policy and no leſs ambition, He made war with the 
Florentines, became maſter of Piſa and Bologna, and 
entirely defeated the emperor in 1401, ſo that he en- 
tertained hopes of hecoming maſter of all Lombardy, 
and cutting off all poſſibility of invading it either from 
France or Germany; but his defigns were fruſtrated 
by death, which happened in 1402, in the 55th fyear 
of his age. After his deceaſe the Milaneſe govern- 
ment fell into the moſt violent diſtractions, ſo that it 
could not be ſupported, even in time of peace, with- 
out an army of 20,000 foot and as many horſe. In 
the year 1421, however, Philip duke of Milan be- 
came maſter of Genoa ; but though he gained great 
advantages in all parts of Italy, the different ſlates ſtill 
ſound means to counterbalance his ſucceſſes, and pre- 
vent him from enſlaving them: ſo that Milan never 
became the capital of any extenſive empire; and in 
1437 Genoa revolted, and was never afterwards re- 
duced, 

P hilip died in 1448, and by his death the male line 
of the Viſconti family was at an end. The next lawful 
Leir was Valentina his ſiſter, who had married the duke 
of Otleans ſon to Charles V. of France. By the con- 
iract of that marriage, the lawful progeny of it was to 
lucceed to the duchy of Milan in failure of the heirs-male 
"hen; Viſconti family; but this ſucceſfion was diſputed 
15 Sforza, who had married Philip's natural daughter. 
> certain, however, that the rightful ſucceſſion was 
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and therefore though the Sforza family got poſſeſſion 


Milan. 


of the duchy for the preſent, Lewis XII. afterwards 
= in his claim, as being grandſon to John Galeazzo. 

or ſome time he was ſucceſsful ; but the French be- 
haved in ſuch an inſolent manner, that they were dri- 
ven out of the Milaneſe by the Swiſs and Maximilian 
Sforza. The Swiſs and Milaneſe were in their turn 
expelled by Francis I. who obliged the Sforza family 
to relinquiſh the government for a penfion of 30,000 
ducats a-year. Francis Sforza, the fon of Maximi- 
lian, however, being aſſiſted by the emperor and the 
pope, regained the poſſeſſion of the Milaneſe about the 
year 1521; and, eight years after, the French king, 
by the treaty of Cambray, gave up his claim on the 
duchy. 

But, in fact, the emperors of Germany ſeem to have 
had the faireſt title to the Milaneſe in right of their 
being for a long time ſovereigns of Italy. On the 
death of Francis Sforza, therefore, in the year 1536, 
the emperor Charles V. declared the Milaneſe to be 
an imperial fief, and granted the inveſtiture of it to 
his ſon Philip II. king of Spain. In his family it con- 
tinued till the year 1706, when the French agd Spa- 
niards were driven out by the imperialiſts, and the em- 
peror again took poſſeſſion of it as a fief. It was con- 
firmed to his houſe by the treaty of Baden in 1714, by 
the quadruple alliance in 1718, and by the treaty of 
Aix la Chapelle in 1748. 

The dachy of Milan is one of the fineſt provinces 
in Italy. It is bounded on the ſouth by the Appe- 
nine mountains, and the territory of Genoa; on the 
north by Switzerland; on the eaſt by the Venetian 
territories, and the duchies of Mantna, Parma, 
and Placentia; and on the weſt by Savoy, Piedmont, 
and Montferrat; extending from north to ſouth about 
100 miles, and from eaſt to weft about 108. It is 
wall watered by the Teffino, the Seſia, the Adda, the 
Po, the Oglio, the Lombro, Serio, &c. and alſo by 
ſeveral canals and lakes. Of the latter the Lago 
Maggiore is between 30 and qo miles in length, and 
in ſome places fix or ſeven miles broad. In it lie the 
Boromean iſlands, as they are called, viz. Iſola Bella 
and Iſola Madre, the beauty of which almoſt exceeds 
imagination: art and nature ſeem to haye vied with 
one another in embelliſhing them. In each of them 
is a palace with delicious gardens, belonging to the 
Boromean family. The water of the lake is clear 
and of a greeniſh colour, and abounds with fiſh. The 
hills with which it is ſurrounded preſent a moſt charm- 
ing landſcape, being planted with vines and cheſnut- 
trees, interiperſed with ſummer-houſes. There is a 
canal running from it towards Switzerland, with which 
the city of Milan has a communication. It was an- 
ciently called Lacus Verbanus. The Lago de Como, 
which was called by the Latin poets Lacus Laus, 
but had its modern name from the city, near which it 
lies, extends itſelf about 30 miles northward from 
Como, but its greateſt hreadth is not above five miles. 
From the Lago Maggiore iſſues the Teſſino; and 
from that of Como the Adda. Of the other lakes, 
that of Lugano and Guarda are the chief: that of 
Guarda was anciently called Benacus. 

The trade and manufactures of this ducky conſiſt 
principally in ſilks, ſtuffs, ſtockings, gloves, and hand- 
kerchiefs, liuen and woollen cloth, hardware, curious 
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works of cryſtal, agate, hyacinths, and other gems; but 
their exports are uſually far ſhort of their imports. 

As to the revenue of the duchy, it muſt without 
doubt be very conſiderable, It is ſaid to have amounted 
to 2,000,000 of dollars while the duchy was in the 
hands of the Spaniards, - 

In the year 1767, the Auſtrian government of 
Milan publiſhed a law, by which all the rights which 
the pope or the biſhops had till then exerciſed over 
eccleſialtics, either with regard to their effects or 
perſons, is transferred to a council eſtabliſhed for that 
purpoſe at Milan, By the ſame edict, all ecclefiaſtics 
were obliged to fell the eſtates which they had be- 
come poſſeſſed of fince the year 1722; and no ſubject, 
whether eccleſiaſtic or ſecular, was to go to Rome to 
ſolicit any favour, except letters of indulgence, without 
the conſent of the ſaid council, 

Milan, the capital of the duchy of that name, in 
Latin Mediolanum, is a very large city, and has a wall 
and rampart round it, with a citadel; yet is thought 
to be incapable of making any great reſiſtance. 
The gardens within the city take up a great deal of 
ground. In the citadel is a foundery for cannon, and 
an arſenal furniſhed with arms for 12,000 men. The 
governar of it is quite independent of the governor- 
general of the Milaneſe, who reſides in the city, in a 
large, but old and ill-contrived palace. The yearly 
income of the governor of Milan is ſaid to be 200,000 
guilders. The council belonging to the city is com- 
poſed of a preſident and 60 doctors of law, who are 
all nobles, and independent of the governor- general. 
Milan hath experienced a great variety of fortune, 
having been ſubject ſometimes to the French, ſome- 
times to the Spaniards, and ſometimes to the Germans. 
A great number of perſons of rank and fortune live 
in it, eſpecially during the winter. The ladies in 
France are not allowed more liberty than thoſe of this 
city: even the auſterities of the monaſtic life are ſo 
far mitigated here, that gentlemen have not only the 
liberty of talking with the nuns, and of rallying and 
laughing at the grate, but alſo of joining with them 
in concerts of muſic, and of ſpending whole afternoons 
in their company. The place where the beau monde 
take the air, either in their coaches or on foot, is the 
rampart betwixt the Porta Orientale, and the Porta 
Toſa, where it is ftraight and broad, and extremely 
pleaſant, being planted with white mulberry-trees, and 
commanding a proſpeQ on one ſide of the open country, 
and on the other of the gardens and vineyards between 
the ramparts and the city. Milan, which is ſaid to 
have been built by the Gauls about 200 years after 
the foundation of Rome, contains a great number of 
ftately edifices, as churches, convents, palaces, and 
hoſpitals. The cathedral is a vaſt pile, all of marble; 
and though ſomething has been doing for near 400 
years towards the outward or inward ornament thereof, 
it is not yet finiſhed. Of the great number of ſtatues 
about it, that of St Bartholomew, juſt flead alive, 
with his ſkin hanging over his ſhoulders, and of Adam 
2nd Eve, over the main portal, are the fineſt. The 
pillars ſupporting the roof of the church are all of 
marble, and the windows finely painted. This church 
contains a treaſure of great value, particularly a ſhrine 
of rock-cryſtal, in which the body of St Charles Bo- 
romæo is depoßted. The other churches molt worthy 
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a ſtranger's notice are thoſe of St Alexander, St je. 
rom, St Giovanni di Caſarotti della Paſſione, that of 
the Jeſuits, and of St Ambroſe, in which lie the bo. 
dies of the ſaint, and of the kings Pepin and Bernard 
In the Ambroſian college, founded by Frederic Bo. 
romæo, 16 profeſſors teach gratis. In the ſame col. 
lege is alſo an academy of painting, with a muſæum 
and a library, containing a vaſt number of printed 
books and manuſcripts; among the laſt of which is ; 
tranſlation of Joſephus's Hiſtory of the Jews, done by 
Rufinus about 1200 years ago, and written on the 
bark of a tree; St Ambroſe's works on vellum, finely 
illuminated; the orations of Gregory Nazianzen, and 
the works of Virgil, in folio, with Petrarch's notes, 
In the muſæum are Leonardi da Vinci's mathematical 
and mechanical drawings, in 12 large volumes. The 
ſeminary for ſciences, the college of the nobles, the 
Helvetian college, and the mathematical academy, are 
noble foundations, and ftately buildings. Of the 
hoſpitals, the moſt remarkable are the Lazaretto, and 
that called the great hoſpital; the latter of which re. 
ceives ſick perſons, foundlings, and lunatics, and has 
fix ſmaller hoſpitals depending on it, with a revenue 
of 100,000 rixdollars. The number of the inhahi. 
tants of this city is ſaid to be about 250, ooo. It 
has been 40 times beſieged, taken 20 times, and four 
times almoſt entirely demoliſhed; yet it hath always 
recovered itſelf, It is ſaid that gunpowder is ſold 
here only by one perſon, and in one place. The court 
of inquiſition is held in the Dominican convent, near 
the church of Madonna della Gratia. The houſes of 
entertainment, and the ordinaries here, are repreſented 
as very indifferent. Mr Keyſler ſays, it is not un- 
uſual for young travellers, when they go to any of the 
taverns in Milan, to be aſked, „whether they chooſe 
a letto fornito, or female bed-fellow,” who continues 
maiked till ſhe enters the bed-chamber. Deformed 
dwarfs, and people with wens, ſome of them of a pro- 
digious ſize, are very common in the ſtreets of Milan, 
The wens are ſaid to be hereditary. The common 
method of burying here is, to throw the corpſes into 
vaults, without coffins, to the amount of two or three 
hundred, which cannot fail to fill the air in theſe 
places with noxious effluvia. Mr Keyſler tells us, 
that when he was at Milan, goods of any kind might 
have been brought into the city without ſearch or in- 
quiry, provided a ſmall gratuity was given to the 
officer. Milan is far ſhort of Turin both in beauty 
and conveniency, many of the ſtreets being crooked 
and narrow, and paper-windows much more fre- 
quent than in that city; even in grand palaces, the 
windows are often compoſed promiſcuouſly of glas 
and paper. It is not uncommon here for beggat 
when they aſk alms, to hold out to you a diſh, in 
which is a human ſkull, Two large canals extend 
from hence, the one to the Teſſino, and the other to 
the Adda; the Teſſino having a communication with 
the Lago Maggiore, and, by a canal, with the Seſia; 
and the Adda iſſuing from the Lago di Como, and 
having a communication by canals with the Lambro 
and Serio. In a void ſpace in one of the ſtreets 0 
Milan, where ſtood the houſe af a barber who had 
conſpired with the commiſſary of health to poiſos bi 
fellow-citizens, is erected a pillar called Colanna In- 
fame, with an inſcription to perpetuate the wenn? 
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ble deſign, The environs of this city 
horn, 12 - pleaſant, bn adorned with beautiful ſeats, 
deu. ar Jens, orchards, &c. About two Italian miles 
on it, at the ſeat of the Simonetti family, 1s a build- 
ing, that would have been a maſter-piece of its kind 
had the architect deſigned it for an artiſicial echo. It 
will return or repeat the report of a piſtol above 60 
times; and any ſingle muſical inſtrument, well touched, 
will have the ſame effect as a great number of inſtru- 
ments, and produce a moſt ſurpriſing and delightful 
concert. E. Long. 15. 35. N. Lat. 38. 32. TA 
MILBORN-roar, a town of Somerſetſhire in 
England, ſeated on a branch of the river Parret, and 
ſends two members to parliament. W. Long. 2. 28. 
N. Lat. 51. F. ; 

MILDEW is ſaid to be a kind of thick, clammy, ſweet 
juice, exhaled from, or falling down upon, the leaves 
and bloſſoms of plants. By its thickneſs and clammi- 
neſs it prevents perſpiration, and hinders the growth 
of the plant. It ſometimes reſts on the leaves of 
trees, in form of a fatty juice, and ſometimes on the 
ears of corn. It is naturally very tough and viſcous, 
and becomes ſtill more ſo by the ſun's heat exhaling 
its more fluid parts; by which means the young ears 
of corn are ſo daubed over, that they can never arrive 
at their full growth. Bearded wheat is leſs ſubject to 
the mildew than the common ſort; and it is obſerved, 
that newly-dunged lands are more liable to mildew 
than others. The beſt remedy is a ſmart ſhower of 
rain, and immediately afterwards a briſk wind. If 
the mildew is ſeen bèfore the ſun has much power, 
it has been recommended to ſend two men into the 
field with a long cord, each holding one end, and 
drawing this along the field through the ears, the 
dew will be diſlodged from them, before the heat of 
the ſun is able to * it to that viſcous ſtate in which 
it does the miſchief. Some alſo ſay, that lands which 
have for many years been ſubject to mildews, have 
been cured of it by ſowing ſoot along with the corn, 
or immediately after it. 

Mr J. S. Segar, the author of a treatiſe upon this 
ſubject, obſerves, that the mildew is of ſuch a ſharp 
corroſive nature, that it raiſes bliſters on the feet of 
the ſhepherds who go barefoot, and even conſumes the 
hoofs of the cattle. He ſuſpects that it poſſeſſes ſome 
arſenical qualities, though he does not pretend to 
affirm this poſitively. Its pernicious influence, ac- 
cording to him, is rendered ſtill more powerful by a 
varicty of circumſtances; ſuch as ſending the cattle into 
the fields too early in the ſpring; their drinking water 
mixed with ice, or but lately thawed ; their being 
kept in tables that are too cloſe and filthy, and which 
are not ſufficiently aired. The ſame author conſiders 
the mildew as a principal cauſe of epidemical diſtem- 
pers among the cattle. The mildew producing theſe 
diſeaſes, he ſays, is that which dries and burns the 
graſs and leaves. It falls uſually in the morning, 
particularly after a thunder-ftorm. Its poiſonous 
quality (which does not continue above 24 hours) 
never operates but when it has been ſwallowed imme- 
diately after its falling. The diſorder attacks the 
ch, is accompanied with pimples on the tongue, 
ols of appetite, a deſiccation of the aliments in the 
Romach, a cough, and difficulty of reſpiration. As a 
prelervative, "= author preſcribes purging in ſpring 
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and in winter. The medicine he adviſes is compoſed Mile 
of 30 grains of ſulphur of antimony, and 60 grains of 
reſin of jalap. He is againſt vomiting, and every thing nter. 


that is of a heating nature. | 
MILE, a meaſure of length or diſtance, containing 
eight furlongs. The Engliſh ſtatute- mile is 80 chains, 
or 1760 yards; that 1s, 5280 feet. 
We ſhall here give a table of the miles in uſe among 
the principal nations of Europe, in geometrical paces, 
60,000 of which make a degree of the equater. 


Geometrical paces, 


Mile of Ruſſia — —— 750 
of Italy — — 1000 
of England — 1200 
of Scotland and Ireland —— 1500 
Old league of France — 1500 
The ſmall league, bid. — — 2000 
The mean league, ibid. — 2500 
The great league, ibid. — — 3000 
Mile of Poland — 3000 
of Spain — — 3428 
of Germany — — 4000 
of Sweden — — 5000 
of Denmark — — — Sooo 
of Hungary — — 6000 


MILETUS (anc. geogr.), a town of Crete men- 
tioned by Homer; but where fituate does not appear. 
It is ſaid to be the mother-town of Miletus in Caria, 
whither a colony was led by Sarpedon, Minos's bro- 
ther, (Ephorus, quoted by Strabo). Mileſſi, the 
people, (Ovid). 

Mirgrus (anc. Fraß), the capital of Ionia, for- 
merly a leading and principal town in the arts of war 
and peace, —2 * of great antiquity, (Nonnus); 
built by Miletus the companion of Bacchus, (Apol- 
lodorus) ; famous above all for its colonies, (Hero- 
dotus, Strabo). The only town that made head 


. againſt Alexander, and with much difficulty taken, 


rays The country of Thales, one of the 
even wiſe men, and the firſt who applied himſelf to 
the ftudy of nature. It was alſo the country of 
Anaximander, the ſcholar and ſucceſſor of Thales, the 
inventor of ſun-dials and the gnomon, and the firſt 
that publiſhed a geographical map; of Anaximenes, 
ſcholar and ſucceſſor to the foregoing; and of other 
great men. It was famous for its excellent wool, 
according to Virgil. Mileſii, the people; who, from 
being powerful, becoming afterwards opulent and 
abandoned to pleaſures, loſt both their riches and their 
ower. | 
MILFOIL, or YakRow. See ACHiLLEA. 

MILFORD-#ravex, one of the fineſt harbours in 
Europe, and indiſputably the beſt in Britain, is fitu- 
ated in Pembrokeſhire in South-Wales, and lies on 
the north fide of the Briito] Channel. It is very large, 
ſafe, and deep; there is no danger of going in or out 
with the tide, or almoſt with any wind, If a ſhip 
comes in without a cable or anchor, ſhe may run a- 
ſhore on the ooze, and there lie ſafe till ſne is refitted; 
and in an hour's time ſhe may get out of the harbour 
into the open ſea, It lies extremely convenient for 
ſhips bound from the Engliſh or Briſtol Channels 
to Ireland, or farther weſt, and from thence to the 
Channels. It is ſaid, that 1000 fail of any fize may 
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Milford ride ſecure in this haven. Yet Dr Campbell informs 


f 


— 


us, that, in ſome places, even this ſingular and won- 


Military. gerful haven is not ſafe. As, for inſtance, in Nangle- 


road, in Milford-haven, at about half-flood, all Nangle- 
flutch is covered; about the middle of which ſlutch or 
ooze there lie a parcel of ſtraggling ſtones called the 
Oyfter-rocks ; molt of them looſe, and about four feet 
high, which renders the place very dangerous for ſhips 
which are obliged to run in there when it blows too 
hard in the road; and the more ſo, becauſe they do 
not appear at low-water neap-tides, being quarter- 
tide ſtones. Theſe, and ſome others on Nangle- point, 
may be removed at the expence of 100].; but though 
the improvement and fortification of Milford-haven 
have been much talked of, and even a large ſum 

ranted by parliament for that purpoſe, very little 
Rath been done, and it ſtill continues in a great mea- 
ſure negicted. The pier, which lies now in ruins, 
would bo very uſeful if repaired. In the time of 
queen Elizabeth, before the Spaniſh invaſion, there 
were two forts begun at the entrance of Milford, one 
on each fide, as may be ſeen in Speed's maps, called 
Nangle and Dale Blck-houſes but they were never 
finiſhed, The ſituation of theſe block-houſes was 
very ill choſen, fince a veſſel being obliged to bring-to 
before ſhe has well entered the mouth of the haven, 
may either drive aſhore on the rocks, or miſs the har- 
bour. A ſmall fort might be built on the Stack, and 
another on Sandy-haven Point, which would command 
the entrance of Milford-haven, and not be hable to 
the former objection, or in any way prejudice the 
ſhipping. Pennamouth 1s the opening of that branch 
of the haven upon which the town of Pembroke lies, 
where the cuſtom-houſe of Milford is kept. The 
entrance, or breadth from rock to rock, is but 200 
yards at high-water, and 112 at low- water, and from 
9 to 12 feet deep. The navigation up this river to 
Pembroke-town is much, impeded by the rubbiſh of 
the limeftone-quarries being thrown into the river; 
which ought to be prevented, or the place will in time 
be ſtopped up. Within Pennamouth a dock might 
be made, which would contain all the ſhipping in 
England, and which would be the greateſt thing of 
the kind in the whole world. Milford-haven con- 
tains five large bays, 13 good roads, and 16 ſafe 
creeks. 

MILIARY, in general, ſomething reſembling mil- 
let · ſeed. 

Mit1ary- Fever. See Menicineg, ne 336. 

MILITANT, . or Chusxcn-mitiTaxT, denotes the 
body of Chriſtians while here on earth. 

MILIPFARY, ſomething belonging to the ſoldiery 
or militia, 

Mititary-Diſcipline, the training of ſoldiers, and 
the due enforcement of the laws and regulations inſti- 
tuted by authority for their conduct. 

Next to the forming of troops, military diſcipline is 
the firſt object that preſents itſelf to our notice: it is 
the ſoul of all armics; and untcſs it be eſtabliſhed 
amongſt them with great prudence, and ſupported 
with unſhaken reſolution, they are no better than ſo 
many contemptible heaps of rabble, which are more 
dangerous to the very ſtate that maintains them, than 
even its declared enemies. 


Mirrraxy Execution, the ravaging or deſtroying of 
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a country or town that refuſes to pay the contribution 
inflicted upon them. 1 

MitiTary- Exerciſe. 

of 1 
ILITAN Y- State, in Britiſh polity, on 
three diviſions of the laity. See 223 5 8 15 

Tbis ſtate includes the whole of the ſoldiery; or 
ſuch perſons as are peculiarly appointed among the 
_ of the people, for the ſafeguard and defence of the 
realm. | | 

In a land of liberty, it is extremely dangerous to 
make a diſtinct order of the profeſſion of arms. In ab. 
ſolute monarchies, this is neceſſary for the lafety of the 
prince; and ariſes from the main principle of their 
conſtitution, which is that of governing by fear: but 
in free ſtates, the profeſſion of a ſoldier, taken fingly 
and merely as a profeſſion, is juſtly an object of jea· 
louſy. In theſe no man ſhould take up arms but with 
a view to defend his country and its laws : he puts not 
off the citizen when he enters the camp; but it is be. 
cauſe he is a citizen, and would wiſh to continue fo, 
that he makes himſelf for a while a ſoldier. The laws, 
therefore, and conſtitution of theſe kingdoms, know ng 
ſuch ſtate as that of a perpetual ſtanding ſoldier, bred 
up to no other profeſſion than that of war: and it 
was not till the reign of Henry VII. that the kings 
S England had ſo much as a guard about their per. 

ons. . 

In the time of the Anglo-Saxons, as appears from 
Edward the confeſſor's laws, the military force of 
England was in the hands of the dukes or heretochs, 
who were conſtituted through every province and 
county in the kingdom ; being taken out of the prin- 
cipal nobility, and ſuch as were mott remarkable for 
being ſapientes, fideles, et animaſi. Their duty was to 
lead and regulate the Englith armies, with a very un- 
limited power; prout eit viſum fuerit, ad honorem co- 
ronæ et utilitatem regni. And becauſe of this great 
power they were elected by the people in their full aſ- 
ſembly, or folkmote, in the ſame manner as ſheriffs 
were elected: following {till that old fundamental 
maxim of the Saxon conſtitution, that where any offi- 
cer was entruſted with ſuch power, as, if abuſed, might 
tend to the oppreſſion of the people, that power was 
delegated to him by the vote of the people themſelves, 
So too, among the ancient Germans, the anceſtors of 
our Saxon forefathers, they had their dukes, as well 
as kings, with an independent power over the mili- 
tary, as the kings had over the civil ſtate. The dukes 
were elective, the kings hereditary : for ſo only can be 
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conſiſtently underſtood that paſſage of Tacitus, Rege- 


ex nobilitate, duces ex virtute ſumunt. In conttituting 
their kings, the family or blood-royal was regarded; 
in chooſing their dukes or leaders, warlike merit: jult 
as Cœſar relates of their anceſtors in his time, that 
whenever they went to war, by way either of attack or 
defence, they elected leaders to command them. This 
large ſhare of power, thus conferred. by the people, 
though intended to preſerve the liberty of the ſubject, 
was perhaps unreaſonably detrimental to the prerog?* 
tive of the crown: and accordingly we find a ver)! 
uſe made of it by Edric duke of Mercia, in the 
reign of king Edmond Ironſide; who, by his of- 
fice of duke or heretoch, was entitled to a large com- 
mand in the king's army, and by his repomgen 0nd 
cher 


R cheries at laſt transferred the crown to Canute the 
* univerſally agreed by all hiſtorians, that 
. Grit ſettled a national militia in this king- 
king Alfred fir r l the f 5 
dom, and by his prudent diſcipline made all t 
ect of his domimon ſoldiers: but we are unfortunate- 
ly left in the dark as to the particulars of this his ſo 
celebrated regulation; though, from what was laſt ob- 
ſerve), the dukes ſeem to have been left in poſſefſion 
of too large and independent a power: which enabled 
Juke Harold on the death of Edward the confeſſor, 
though a ſtranger to the royal blood, to mount for a 
ſhort ſpace the throne of this kingdom, in prejudice of 
Edgar Atheling the rightful] heir. 
Upon the Norman conqueſt, the feodal law was in- 
troduced here in all its rigour, the whole of which is 
built on a military plan. Ia conſequence thereof, all 
the lands in the kingdom were divided into what were 
called knights fees, in number above 60,000; and for 
every knight's fee a knight or ſoldier, miles, was 
bound to attend the king in his wars, for 40 days in a 
year; in which ſpace of time, before war was redu- 
ced to a ſcience, the campaign was generally finiſhed, 
and a kingdom either conquered or victorious. By this 
means the king had, without any expence, an army 
of 60,000 men always ready at his command. And 
accordingly we find one, among the laws of William 
the conqueror, which in the king's name commands 
and firmly enjoins the perſonal attendance of all knights 
and others; quod habeant et teneant fe ſeinper in arms 
et eguis, ut decet et oportet « et quod ſemper ſiut prompti 
et parati ad ſervitium ſunm integrum nobis explendum et 
peragendum, cum opus adfuerit, ſecundum quod debent 
de feodis et tenementis ſuis de jure nobis ſucerv. This 
perſonal ſervice in proceſs of time degenerated into 
pecuniary commutations or aids; and at laſt the mi- 
litary part of the feodal ſyſtem was aboliſhed at the 
Reſtoration, by Ratute 12 Car. II. c. 24. See FeopaL 
Nen. 
lu the mean time we are not to imagine that the 
kingdom was left wholly without defence in caſe of 
domeſtie inſurrections, or the proſpect of foreign in- 
ralions, Beſides thoſe who by their military tenures 
were bound to perform 40 days ſervice in the field, 
firlt the aſſiſe of arms, enacted 27 Hen. II. and after- 
wards the {tatute of Wincheſter, under Edward T. 
obliged every man, according to his eſtate and degree, 
to provide a determinate quantity of ſuch arms as were 
then in uſe, in order to keep the peace; and conſtables 
were appointed in all hundreds by the latter ſtatute, to 
ſce that ſuch arms were provided. Theſe weapons were 
changed, by the ſtatute 4 & 5 Ph. & NI. c. 2. into 
others of more modern ſervice; but both this and the 
former proviſions were repealed in the reign of James J. 
While theſe continued in force, it was uſual from time 
to time for our princes to iſſue commiſſions of array, 
and iend into every county officers in whom they could 
confide, to muſter and array (or fet in military order) 
the inbabitants of every diſtrict; and the form of the 
commiſſion of array was ſettled in parliament in the 
5 Hen. IV. Bat at the ſame time it was provided, that 
n0 man ſhould be compelled to go out of the kingdom 
at any rate, nor out of his ſhire, but in caſes of urgent 
Ny nor ſnould provide foldiers unleſs by conſent 
parliament, About the reign of king Henry VIII. 
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and his children, lord-heutenants began to be introdu- Military. 
ced, as ſtanding repreſentatives of the crown, to keep 
the counties in military order ; for we find them men- 
tioned as known officers in the ſtatute 4 & 5 Ph. & 
M. c. 3. tho' they had not been then long in uſe; for 
Cambden ſpeaks of them in the time of queen Eiiza- 
beth as extraordinary magiſtrates, conſtituted only in 
times of difficulty and danger, 

In this ſtate things continued till the repeal of the 
ſtatutes of armour in the reign of king James I.; after 
which, when king Charles I. had, during his northern 
expeditions, iſſued commiſſions of lieutenancy, and ex- 
erted ſome military powers which, having been long 
exerciſed, were thought to belong to the crown, it be- 
came a queſtion in the long-parliament, how far the 
power of the militia did inherently refide in the king ; 
being now unſupported by any ſtatute, and founded 
only upon immemorial uſage. This queltion, long a- 
gitated with great heat and reſentmeat on both ſides, 
became at length the immediate cauſe of the fatal rup- 
ture between the king and his parliament : the two 
houſes not only denying tbis prerogative of the crown, 
the legality of which claim perhaps might be ſome. 
what doubtful ; but alfo ſeizing into their hands the 
entire power of the militia, the illegality of which ſtep 
could never be any doubt at all. 

Soon after the reſtoration of king Char. IL. when the 
military tenures were aboliſhed, it was thought proper 
to aſcertain the power of the militia, to recognize the 
ſole right of the crown to govern and command them, . 
and to put the whole into a more regular method of 
military ſubordination : and the order in which the 
militia now ſtands by law, is principally built upon the 
ſtatutes which were then enacted. It is true, the two 
laſt of them are apparently repealed ; but many of 
their proviſions are re- enacted, with the addition of 
ſome new regulations, by the preſent militia-laws : 
the general ſcheme of which is to diſcipline a certain 
namber of the inhabitants of every county, choſen by 
lot for three years, and officered by the lord-licutenant, 
the deputy-licutenants, and other principal landhold- 
ers, under a commiſſion from the crown. They are 
not compellable to march out of their counties, unleſs 
in caſe of invañon or actual rebellion, nor in any caſe 
compellable to march out of the kingdom. They are 
to be exerciſed at ſtated times: and their diſcipline in 
general is liberal and eaſy ; but, when drawn ont into 
actual ſervice, they are ſubject to the rigours of mar- 
tial law, as neceſſ-ry to keep them in order. This is 
the conſtitutional ſecurity which our laws have pro- 
vided for the public peace, and for protecting the 
realm againſt foreign or domeſtic violence; and which 
the ſtatutes declare is eſſentially neceſſary to the ſafe- 
ty and proſperity of the kingdom. 

When the nation-was engaged in war, more veteran 
troops and more regular dilcipline were eſteemed to be 
neceſſary, than could be expected from a mere mili- 
tia; and therefore at ſuch times more rigorous me- 
thods were put in uſe for the railing of armies and the 
due regulation and diſcipline of the ſoldiery: which 
are to be looked 2 only as temporary «<xcreſc ences 
bred out of the diſtemper of the ſtate, and not as an 
part of the permanent and perpetual laws of the king- 
dom. For martial law, which is built upon no ſettled 
principles, but is entirely arbitrary in its deciſions, is, 
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la w, but ſomething indulged rather than allowed as a law. 
The neceſſity of order and diſcipline in an army is the 
only thing which can give it countenance; and there- 
fore it ought not to be permitted in time of peace, when 
the king's courts are open for all perſons to receive ju- 
ſtice according to the laws of the land. Wherefore, 
Thomas carl of Lancaſter being conducted at Ponte- 
fract, 15 Edw. II. by martial * his attainder was 
reverſed 1 Edw. III. becauſe it was done in time of 

eace. And it is laid down, that if a lieutenant, or 
other, that hath commiſſion of martial authority, doth 
in time of peace hang or otherwiſe execute any man 
by colour of martial law, this is murder; for it is 
againſt magna carta. And the petition of right en- 
acts, that no ſoldier ſhall be quartered on the fubject 
without his own conſent ; and that no commiſſion ſhall 
iſſue to proceed within this land according to martial 
law. And whereas, after the Reftoration, king Ch. II. 
kept up about 5000 regular troops, by bis on autho- 
rity, for guards and garriſons; which king James IT. 
by degrees increaſed to no leſs than 30,000, all paid 
from his own civil liſt ; it was made one of the ar- 
ticles of the bill of rights, that the raiſing or keep- 
ing a ſtanding army within the kingdom in time of 
peace, unleis it be with conſent of parliament, is a- 
geinſt law. a 

But as the faſhion of keeping ſtanding armies 
(which was firſt introduced by Charles VII. in France, 
1445) has of late ycars univerſally prevailed over Eu- 
rope, (tho' ſome of its potentates, being unable them- 
ſelves to maintain them, are obliged to have recourſe to 
richer powers, and receive ſubſidiary penſions for that 
purpoſe), it has alſo for many years paſt been annually 
judged neceſſary by our legiſlature, for the ſafety of 
the kingdom, the defence of the poſſeſſions of the 
crown of Great Britain, and the preſervation of the 
balance of power in Europe, to maintain even in time 
of peace a ſtanding body of troops, under the com- 
mand of the crown; who are however ½% facto diſ- 
banded at the expiration of every year, unleſs conti- 
nued by parliament. And it was enacted by ſtatute 
10 W. III. c. i. that not more than 12,000 regular 
forces ſhould be kept on foot in Ircland, tho? paid at 
the charge of that kingdom : which permiſſion is ex- 
tended by flat. 8. Geo. III. c. 13. to 16,235 men in 
time of peace, 

To prevent the executive power from being able to 
oppreſs, ſays berun Monteſquieu, it is requiſite that 
the armies with which it is entruſted ſhould conſiſt of 
the people, and have the ſame ſpirit with the people; 
as was the caſe at Rome, till Marius new-modelled 
the legions by enliſting the rabble of Italy, and laid the 
foundation of all the military tyranny that enſued. 
Nothing then, according to theſe principles, ought to 
be more guarded againſt in a free ſtate, than making 
the military power, when ſuch a one is neceſſary to be 
kept on foot, a body too diftint from the people. 
Like ours, therefore, it ſhould wholly be compoſed of 
natural ſubjects; it ought only to be enlifted for a 
ſhort and limited time; the ſoldiers alſo ſhould live in- 
termixed with the people; no ſeparate camp, no bar- 
racks, no inland fortreſſes ſhould be allowed. And per- 
Paps it might be (lll better, if, by diſmiſſing a Rated 
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Military, ag Sir Matthew Hale obſerves, in truth and reality no 
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number, and enliſting others at every renewal ' 
term, a circulation ** be kept — 00 — Miez 
and the people, and the citizen and the ſoldier be wot 
intimately connected together. | 4 

To keep this body of troops in order, an annual 28 
of parliament likewiſe paſſes, “to puniſh mutiny and 
deſertion, and for the better payment of the army and 
their quarters.” This regulates the manner in which 
they are to be diſperſed among the ſeveral inn-keep. 
ers and victuallers throughout the kingdom; and eſta. 
bliſhes a law- martial for their government. By this 

. 4 z 
among other things, it is enacted, that if any officer 
or ſoldier ſhall excite, or join any mutiny, or, knowing 
of it, ſhall not give notice to the commanding officer, 
or ſhall deſert, or lift in any other regiment, or ſleep 
upoe>his paſt, or leave it before he is relieved, or hold 
correſpondence with a rebel or enemy, or ſtrike or uſe 
violence to his ſuperior officer, or ſhall diſobey his 
lawful commands; ſuch offender ſhall ſuffer ſuch pu- 
niſhment as a court-martial ſhall inflict, tho? it extend 
to death itſelf. 

However expedient the moſt ſtrict regulations may 
be in time of actual war, yet, in times of profound 
peace, a little relaxation of military rigour would not, 
one ſhould hope, be productive of much inconvenience, 
And, upon this principle, tho' by our ſtanding law 
(ſtill remaining in force, tho' not attended to) deſer- 
tion in time of war is made felony without benefit of 
clergy, and the offence is triable by a jury and before 
the judges of the common law; yet, by our militia- 
laws beforementioned, a much lighter puniſhment is in- 
flicted for deſertion in time of peace. So, by the Ro- 
man law alſo, deſertion in time of war was puniſhed 
with death, but more mildly in time of tranquillity, 
But our mutiny-a& makes no ſuch diſtinction: for any 
of the faults abovementioned are, equally at all times, 
puniſhable with death itſelf, if a court-martial ſhall 
think proper. This diſcretionary power of the court- 
martial is indeed to be guided by the directions of the 
crown; which, with regard to military offences, has 
almoſt an abſolute legiſlative power. His Majelty 
(ſays the at) may form articles of war, and conſtitute 
courts-martial, with power to try any crime by ſuch 
articles, and infli& ſuch penalties as the articles di. 
rea.” A vaſt and moſt important truſt ! an unlimited 
power to create crimes, and annex to them any puniſh- 
ments not extending to life or limb ! Theſe are indeed 
forbidden to be inflicted, except for crimes declared to 
be ſo puniſhable by this a& ; which crimes we have 
juſt enumerated, and among which, we may obſerve, 
that any diſobedience to lawful commands is obe. 
Perhaps in ſome future reviſion of this act, which 18 
in many reſpeQs haſtily penned, it may be thought 
worthy the wiſdom of parliament to aſcertain the l. 
mits of military ſubjection, and to enact expreſs at- 
ticles of war for the government of the army, 25 46 
done for the government of the navy: eſpecially 2, 
by our preſent conſtitution, the nobility and gentry? 
the kingdom, who ſerve their country as militia on- 
cers, are annually ſubjected to the ſame arbitrary rule 
during their time of exerciſe. 3 

One of the greateſt advantages of our law is, that 
not only the crimes themſelves which it puniſhes, but 


alſo the penalties which it inſlicts, are aſcertained - 
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zous: ing is left to arbitrary diſcretion: the 

3% oma. diſpenſes what dl law has previ- 
— = Fred but is not himſelf the legiſlator. How 
= therefore is it to be regretted, that a ſet of men, 
ole bravery has ſo often preſerved the liberties of 
their country, ſhould be reduced to a ſtate of ſervi- 
tnde in the midſt of a nation of freemen ! for Sir Ed- 
ward Coke will inform us, that it is one of the ge- 
bine marks of ſervitude, to have the law, which is 

dur rule of action, either concealed or precarious : 
Miſera eft ſervitus, ubi jus eft vagum aut incognitum. 
Nor is this Rate of ſervitude quite confiftent with the 
-.xxims of ſound policy obſerved by other free na- 
tions. For the greater the general liberty is which 
any ſlate enjoys, the more cautious has it uſually been 
in introducing ſlavery in any particular order or pro- 
f-ffion. Theſe men, as baron Monteſquieu obſerves, 
ſeeing the liberty which others poſſeſs, and which they 
themſelves are excluded from, are apt (like eunuchs in 
the eaſtern ſeraglios) to live in a ſtate of perpetual en- 
ey and hatred towards the reſt of the community, and 
indulge a malignant pleaſure in contributing to deſtroy 
thoſe privileges to which they can never be admitted. 
Hence have many free ſtates, by departing from this 
mle, been endangered by the revolt of their ſlaves : 
while, in abſolute and deſpotic governments, where 
no real liberty exiſts, and conſequently no invidious 
compariſons can be formed, ſuch incidents are extreme- 
iy rare, Two precautions are therefore adviſed to be 
obſerved in all prudent and free governments: 1. To 
prevent the introduction of ſlavery at all: or, 2. If 
it be already introduced, not to entruſt thoſg ſlaves 
with arms; who will then find themſelves an overmatch 
for the freemen. Much leſs ought the ſoldiery to be 
an exception to the people in general, and the only 
late of ſervitude in the nation. 


a worſe condition than any other ſubjeQs ; ſo, by the 
humanity of our ſtanding laws, they are in ſome caſes 
put in a much better. By ftatute 43 Eliz. c. 3. a 
weekly allowance is to be raiſed in every county for 
the relief of ſoldiers that are fick, hurt, and maimed: 
not forgetting the royal hoſpital at Chelſea for ſuch as 
are worn out in their duty. Officers and ſoldiers, 
that have been in the king's ſervice, are by ſeveral 
ſtatutes, enacted at the cloſe of ſeveral wars, at liberty 
to ule any trade or occupation they are fit for, in any 
town in the kingdom (except the two univerſities), 
notwithſtanding any ſtatute, cuſtom, or charter to the 
contrary, And ſoldiers in actual military ſervice may 
make nuncupative wills, and diſpoſe of their goods, 
wages, and other perſonal chattels, without theſe 
forms, ſolemnities, and expences, which the law re- 
quires in other caſes. Our law does not indeed ex- 
tend this privilege ſo far as the civil law, which car- 
ried it to an extreme that borders upon the ridiculous: 
for if a ſoldier, in the article of death, wrote any 
—_ in bloody letters on his ſhield, or in the duſt of 
2 _ "OO his ſword, it was a very good military 
MiuTazxy Court. See Chivaley (Court of ). 
ILITARY Teures. See TENURE, FEODAL SYsS- 
TEM, and Kxichr. 
1 WILITIA, in genera], denotes the body of ſoldiers, 
thoſe who make profeſſion of arms, 
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But as ſoldiers, by this annual act, are thus put in 
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In a more reflrained ſenſe, militia denotes the train. Milinm, 


ed bands of a town or country, who arm themſelves, _Mik- 


upon a ſhort warning, for their own defence. So 
that, in this ſenſe, militia is oppoſed to regular or 
ſtated troops. Sce MiLitary State, and FEoDAL 
Syſtem. 

MILIUM, uirrrr; a genus of the digynia order, 
belonging to the triandria claſs of plants. There are 
five fpecies, of which the moſt remarkable is the pani- 
cum or common millet. This is a native of India, 
but is now commonly cultivated in many parts of Eu- 
rope as an eſculent grain. It riſes, with a reed-like 
ſtalk, three or four feet high, and channelled: at 
every joint there is one reed-like leaf, which is joined 
on the top of the ſheath, and embraces and covers 
that joint of the ſtalk below the leaf: this ſheath is 
cloſely covered with ſoft hairs, but the leaf which is 
expanded has none. The top of the ſtalk is termi- 
nated by a large looſe panicle, which hangs on one fide, 
having a chaffy flower, which is ſucceeded by a ſmall 
round ſeed. There are two varieties; one with white, 
and the other with black feeds; but they do not differ 
in any other particular. This plant is greatly culti- 
vated in the oriental countries, and from whence we 
are annually furniſhed with it. It is ſeldom cultivated 
in Britain but in ſmall gardens, for feeding of poultry, 
where the ſeeds generally ripen very well. It is uſed 
as an ingredient in puddings, and 1s by ſome people 
greatly eſteemed. The ſee:is muſt be ſown in the be- 
ginning of April, upon a warm dry ſoil, but not top 
thick, becauſe the plants divide .into ſeveral branches, 
and ſhould have much room. When they come up 
they ſhould be cleaned from weeds; after which they 
will in a ſhort time get the better of them, and pre- 
vent the future growth. In Auguſt the ſeeds will 
ripen, when the plant moſt be cut down, and the 
ſeeds beaten out as is practiſed for other grain; but 
if it is not protected from birds, they will devour it as 
ſoon as it begins to ripen, 

MILK, a well-known fluid, prepared by nature in 
the breaſts of women, and the udders of other ani- 
mals, for the nouriſhment of their young. According Left. a, 


to Dr Cullen, milk is a connecting and intermediate Mat. Moc 


ſubſtance between animals and. vegetables. It ſeems 
immediately to be ſecreted from the chyle, both being 
a white liquor of the ſame conſiſtence: it is moſt co- 
piouſly ſecreted after meals, and of an aceſcent nature. 
In molt animals who lives on vegetables, the milk is 
aceſcent; and it is uncertain, though at the ſame time 
no obſervation proves the contrary, whether it is not 
ſo likewiſe in carnivorous animals. But, whatever 
be in this, it is certain, that the milk of all animals 
who live on vegetables is aceſcent. Milk being de- 
rived from the chyle, we thence conclude its-vegetable 
nature; for in thoſe who live on both promiſcuouſly, 
more milk is got, and more qnickly, from the vege- 
table than the animal food. Milk, however, is not 
purely vegetable; thongh we have a vegetable liquor 
that reſembles its taſte, conſiſtence, colour, aceſcency, 
and the ſeparability of the oily part, viz. an emulfion 
of the nuces oleoſæ and farinaceous ſubſtances. But 
theſe want the coagulable part of milk, which ſeems 
to be of animal-nature, approaching to that of the 
coagulable lymph of the blood, Milk, then, ſeems 
to be of an intermediate nature, between chyle taken 


vp 


ay-—— 


Milk. 


MIL 
up from the inteſtines and the fully elaborated animal- 
fluid. 

Its contents are of three kinds: ſirſt, an oily part, 
which, whatever may be ſaid concerning the origin of 
other oils in the body, is certainly immediately de- 
rived from the oil of the vegetables taken in, as with 
theſe it agrees very exactly in its nature, and would 
entirely if we could ſeparate it fully from the cozgu- 
lable part. Another mark of their agreemen is the ſe- 
parability, which proves that the mixture has been 
lately attempted, but not fully performed. 2dly, Be- 
ſides this oily, there is a proper coagulable part: 
And, 3dly, Much water accompanies both, in winch 
there is diſſolved a ſaline ſaccharine ſubſtance. Theſe 
three can be got ſeparate in cheeſe, butter, and whey; 
but never perfectly ſo, a part of each being always 

lended with every other part. 

Nothivg is more common, from what has been ſaid 
of its immediate nature, than to ſuppoſe that it re- 
quires no aſſimilation; and hence has been deduced the 
icaſon of its exhibition in the molt weakly (tate of the 
human body. But wherever we can examine milk, 
we always find that it coagulates, ſuffers a decompo- 
ſition, and becomes aceſcent. Again, infants, who 
feed entirely on milk, are always troubled with eruc- 
tations, which every body obſerves are not of the ſame 
yuality with the food taken; and therefore it appears, 
that, like all other food, milk turns naturally aceſcent in 
the ſtomach, and only enters the chyle and blood in con- 
quence of a new recompoſition. It approaches then 
to the nature of vegetable alimeat, but is not capable 
of its noxious vinous fermentation, and therefore has 
au advantage over it; neither fram this quality, like 
animal-ſood, is it heating in the ftomach, and pro- 
ductive of fever; though at the fame time, from its 
quantity of coagulable matter, it is more nouriſhing 
than vegetables. 

Milk is the food moſt univerſally ſuited to all ages 
and ſtates of the body; but it ſeems chiefly deſigned by 
nature as the food of infants. When animals are in 
the fœtus-ſtate, their ſolids are a perfect jelly, in- 
capable of an aſſimilatory power. In fuch ftate na- 
ture has perfectly aſſimilated food, as the albumen avi 
in the oviparous, and in the viviparous animals cer- 
tainly ſomewhat of the ſame kind, as it was neceſſary 
the veſſels ſhould be filled with ſuch a fluid as would 
make way for an after-aſſimilation. When the infant 
has attained a confiderable degree of firmneſs, as when 
it is ſeparated from the mother, yet ſuch a degree of 
weakneſs till remains as makes ſomewhat of the ſame 
indication neceſſary, it behoves the infant to have an 
al kaleſcent food ready prepared, and at the ſame time 
its noxi0us tendency to be avoided. Milk then is 
given, which is alkaleſcent, and, at the ſame time, 
las a ſufficient quantity of acidity to correct that 
alkaleſcency. As the body advances in growth, and 
the alkaleſcent tendency is greater, the animal, to 
obviate that tendency, is led to take vegetable ſood, 
as more ſuited to its ſtrength of aſſimilation. 

Dr Cullen obſerves, that milk is almoſt ſuited to all 
tempcraments z and it is even ſo to ſtomachs diſpoſed 
to aceſcency, more than thoſe ſubſtances which have 
vndergone the vinous fermentation; nay, it even cures 
the heart-burn, checks vinous fermentation, and pre- 
e'nitates the lees, when, by renewal of ſprmentation, 
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heavy and leſs ſoluble food, and ſometimes even cya 
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the wine happens to be fouled. It therefore ye 
properly accompanies a great deal of vegetable a1; 
ment; although ſometimes its aceſcency is troubleſome. 
either from a large proportion taken in, or from the 
degree of it ; for, according to certain unaccountali 
circumſtances, different acids are formed in the ſtomach 
in different ſtates ofthe body; in a healthy body, e. 

a mild one; in the hypochondriac diſeaſe, one — 
times as corroſive as the foſſil acid. When the acidit 
of milk is carried to a great degree, it may prove 
remarkably refrigerant, and occaſion cold cruditic; 
and the recurrence of intermittent fevers. Fo take 
the common notion of its paſling unchanged into the 
blood, it can ſuffer no ſolution. But if we admit ir; 
coagulum in the ſtomach, theu it may be reckon; 
among ſoluble or inſoluble foods, according as that 
coagulum is more or leſs tenacious, Ferment, rennet, 
which is employed to coagulate milk, was thought ay 
acid; but, from late obſervations, it appears, that, if 
it be an acid, it is very different from other acids, and 
that its coagulum is ſtronger than that produced by 
acids. It has been imagined, that a rennet is to be 
found in the ſtomachs of all animals, which cauſcs co. 
agulation of milk; but, to Dr Cullen, the coagulation of 
milk ſeems to be owing to a weak acid in the ſtomach, 
the relicts of our vegetable food, inducing, in healthy 
perfons, a weak and ſoluble coagulum ; but in different 
ſtomachs this may be very different, in theſe becoming 


cuatedin a coagulated undiſſolved ſtate both by ſtomach 
and ſtool, 

As milk is aceſcent, it may be rendered ſometimes 
purgative by mixing with the bile; and ſome examples 
of this have been remarked. More commonly, how- 
ever, it is reckoned among thoſe foods which occaſion 
coſt iveneſs. 

Hoffman, in his experiments on milk, found that 
all kinds of it contained much water; and when this 
was diſſipated, found the reſiduum very different in 
their ſolubility. But we mult not thence conclude, 
that the ſame inſolubility takes place in the ſtomach; 
for extracts made from vegetables with water are oſten 
very inſoluble ſubſtances, and hardly diffufible throug!, 
water itſelf: therefore, in Hoffman's extracts, if ve 
may ſo call them, of milk, ſomewhat of the ſame kind 
might have appeared; and theſe ſubſtances, which in 
their natural ftate were not ſo, might appear very in- 
ſoluble. However, we may allow that milk is always 
ſomehow inſoluble in the inteltines, as it is of a drying 
nature, and, as cheeſe, &c. is very coll ive. And 
this effect ſhows that milk is always coagulated in the 
ſtomach; for if it remained fluid, no faces would b: 
produced, whereas ſometimes very hard ones are ob. 
ſerved. In the blood - veſſels, from its animal-nature, 
it may be conſidered as nutritious ; but when we con. 
ſider its vegetable contents, and aceſcency in the pin 
vie, we ſind, that, like animal-ſood, it does not excie 
that degree of fever in the time of digeftion, and that 
from its aceſcency it wil! refit putrefaction. Hence 
its uſe in hectic fevers, which, whatever be their cauſe, 
appear only to be exacerbations of natural fever 
paroxyſms, which occur twice every day, commonly 
after meals, and at night. To obviate theſe, there: 
fore, we give ſuch an aliment as produces the Je 


exacerbation of theſe fevers ; and of this nature 15 _ 
Vi 
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fits aceſcent vegetable nature. 
1 alſo 2 N milk, which 
requires only A ſmall exertion of the animal - powers in 
order to its aſſimilation; and beſides, in hectic com- 
laints there is wanted an oily, bland food, approach - 
ing to the animal-nature: ſo that on all theſe accounts, 
milk is a diet peculiarly adapted to them, and, in ge- 
neral, to moſt convaleſcents, and to thoſe of inflamma- 
tory temperameuts.—S0 far of milk in general. We 
ſhall now ſpeak of the particular Kinds which are in 
common uſe. | 
The milk of women, mares, and aſſes, agree-very 
mnch in their qualities, being very dilute, having little 
{lid contents, and, when evaporated to dryneſs, ha- 
ving theſe very ſoluble, containing much ſaccharine 
matter, of a very ready aceſcency, and, when coagula- 
ted, their coagulum being tender and eaſily broke 
down. From this view they have leſs oil, and ſeem to 
have leſs coagulable matter, than the reſt. ö 
The milk of cows, ſheep, and goats, agree, in op- 
polite qualities to the three juſt mentioned but here 
there is ſomewhat more of gradation. Cows milk comes 
neareſt to the former milk: goats milk is Jeſs fluid, 
leſs ſweet, leſs flatulent, has the largeſt proportion of 
inſoluble part after coagulation, and indeed the largeſt 
proportion of coagulable part; its oily and coagulable 
parts are not ſpontaneouſly ſeparable, never throwing 
out a cream, or allowing butter to be readily extrac- 
ted from it. Hence the virtues of theſe milks are ob- 
vious, being more nouriſhing, though, at the fame 
time, leſs eafily ſoluble in weak ſtomachs, than the 
three firſt, leſs aceſcent than theſe, and fo more rarely 
laxative, and peculiarly fitted for the diet of conva- 
leſcents without fever. The three firſt, again, are leſs 
nouriſhing, more ſoluble, more laxative, as more aceſ- 
cent, and adapted to the convaleſcents with fever. 
Theſe qualities, in particular milks, are conſiderably 
diverſiſied by different circumſtances. Firſt, Different 
animals, living on the ſame diet, give a conſiderably 
different milk; for there ſeems to be ſomething in the 
conſtitution, abftrating from the aliment, which con- 
ſlitutes a confiderable diverſity of milk, not only in the 
ſame ſpecies of animals, but alſo in the ſame animal, 
at different ages, and at different diftances after deli- 
very: this applies to the choice of nurſes. Secondly, 
Milk follows the nature of the aliment more than any 
other juice in the human hody, being more or leſs fluid 
and dilute, more or leſs ſolid and nouriſhing, in pro- 
portion as theſe qualities are more or leſs in the ali- 
ment. The nature of the aliment differs according to 
its time of growth, e. g. old graſs being always found 
more nouriſhing than young. Aliment, too, is always 
varied according to the ſeaſon, as that is warm or dry, 
moiſt or cloudy. 
The milk of each particular kind of animal is fitter 
or particular purpoſes, when fed on proper food. 
hus the cow delights in the ſucculent herbage of the 
vale: if the ſheep be fed there he certainly rots, but 
* the higher and more dry ſide of the mountain he 
eds pleaſantly and healthy; while the goat never 
ps near the bottom, but aſcends to the craggy ſum- 
mit: and certainly the milks of theſe animals are al- 


I * beſt on their proper ſoil, and that of goats is beſt 
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on a mountainous country. From a diſſertation of 
Linnzus, we have many obſervations concerning the 
diverſity of plants on which each animal chooſes to 
feed. All the Swediſh plants which could be collce- 
ted together, were preſented alternately to domeſtic 
animals, and then it appeared that the goat lived on 
the greateſt varicty, and even on many which were poi 
ſonous to the reſt; that the cow choſe the firſt ſuecu- 
lent ſhoots of the plant, and neglected the fructiſica- 
tion; which laſt was preferred by the goat. Hence 
may be deduced rules concerning the paſturage of dif- 
ferent animals; e. g. Farmers find, that, in a paſture 
which was only fit to feed a certain number of ſheep, 
an equal number of goats may be introduced, while 
the ſheep are no leſs nouriſhed than before. 

It is not eaſy to aſſign the difference between milk 
freſh-drawn and that detained in the open air for ſome 
time; but certainly there is ſome material one, other- 
wiſe nature univerſally would not have directed infants 
to ſucking; and indeed it ſeems, better than the other, 
fitted for digeſtion and-nouriſhment. Phyficians have 
ſuppoſed that this depended on the evaporation of ſome 
ſþt. recter. but our author cannot conceive any ſuch, 
except common water here; and beſides, theſe volatile 
parts can hardly be nutritious. A more plauſible ac- 
count ſeems deducible from mixture: milk, new drawn, 
has been but lately mixed, and is expoſed to ſponta- 
neous ſeparation, a circumſtance hurtful to digeſtion ; 
none of the parts being, by themſelves, fo eafily aſſi - 
milated as when they are all taken together. Hence, 
then, milk new-drawn is more intimately blended, and 
8 then is moſt proper to the weakly and in- 

ants. | 

Another difference in the uſe of milk expoſed for 
ſome time to the air, is taking it boiled or unboiled. 
Phyſicians have generally recommended the former 
but the reaſon is not eaſily aſſigned. Perhaps it 
is this: Milk kept for ſome time expoſed to the air 
has gone ſo far to a ſpontaneous ſeparation ; whereas 
the heat thoroughly blends the whole, and hence its 
reſolution is not ſo eaſy in the ſtomach; and thus boil- 
ed milk is more coſtive than raw, and gives more fæces. 
Again, when milk is boiled, a conſiderable quantity of 
air is detached, as appears from the froth on the ſur- 
face; and air is the chief inſtrument of fermentation 
in bodies; ſo that, after this proceſs, it is not liable to 
aceſcency: for theſe reaſons it is proper for the robuſt 
and vigorous. 

Another difference of milk is, according as it is fluid 
or coagulated. The coagulated is of two kinds, as 
duced by rennet, or the natural aceſcency of the 
milk. The former preparation makes the firmer and 
leſs eaſily ſoluble coagulum ; though, when taken with 
the whey unſeparated, it is leſs Gifficult of ſolution, tho? 
more ſo than any other coagulum in the ſame caſe. 
Many nations uſe the latter form, which is eaſier ſo- 
luble, but very much aceſcent, and therefore, in point 
of ſolution, ſhould be confined to the vigorous, in point 
of aceſcency, to thoſe who live on alkaleſcent food ; 
and in the laſt caſe the Laplanders uſe it as their chief 


-aceſcent condiment. From the ſame confiderations it 


is more cooling, and in its other effects like all other 
aceſcent vegetables. 
28 0 Milk 
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: Intermedium betwixt oils and water, has this effe 
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Milk by evaporation yields a ſweet ſalive matter, 
of which Dr Lewis gives the following proportions: 


From which water ex- 


Twelve f Leſt of dry tracted a ſweet ſaline ſub- 
women indo matter  |{tance amounting to | 
Cows milk 13 drams. 14 drams. 
Goats milk 134 14 | 
Human milk] 8 6 
Aſſes milk 8 „ 


The ſaline ſubſtance extracted from aſſes milk was 
v»ehite, and ſweet as ſugar; thoſe of the others brown, 


or yellow, and conſiderably leſs ſweet; that from cows 
milk had the leaſt ſweetneſs of any. 

On diſtilling 12 quarts of milk i» balneo marie, at 
leaſt nine quarts of pure phlegm were obtained: the 
liquor which afterwards aroſe was acidulous, and by 


degrees grew ſenſibly more and more acid as the di- 
: {lillation was continued. After this came over a little 


ſpirit, and at laſt an empyreumatic oil. The re- 
maining ſolid matter adhered to the bottom of the 
retort, in the form of elegant ſhining black flowers, 
which being calcined and elixated yielded a portion of 
fixed alkaline falt. 5 

Milk, ſet in a warm place, throws up to the ſurface 
an uuctuous cream, from which, by agitation, the 
butter is eaſily ſeparated. The addition of alkaline 
ſalts prevents this ſeparation, not (as ſome have ſup- 


poſed) by abſorbing an acid from the milk, but by 


virtue of their property of intimately uniting oily 
bodies with watery liquors. Sugar, another . 


greater degree, though that concrete is by no means 
alkaline, or an abſorbent of acids. 

The ſweet ſaccharine part of the milk remains diſ- 
ſolved in the whey after the ſeparation of the curd or 


cheeſy matter, and may be collected from it in a white 


cryſtalline form, by boiling the whey till all remains 
of the curdled ſubſtance have fallen to the bottom; 


then filtering, evaporating it to a due confiftence, 


ſetting it to ſhoot, and purifying the cryſtals by ſolu- 
tion in water and a ſecond cryſtallization. Much 
has been ſaid of the medicinal virtues of this ſugar of 
milk, but it does not ſcem to have any conſiderable 
ones: It is from cows milk that it has been generally 
prepared; and the cryſtals obtained from this kind of 
milk have but little ſweetneſs. . 

When milk is ſuffered to coagulate ſpontaneouſly, 
the whey proves acid, and on ſtanding grows more 
and more fo till the putrefactive ſtate commences. 
Sour whey is uſed as an acid, preferably to the directly 
vegetable or the mineral acids, in ſome of the che- 
mical arts; as for diſſolving iron in order to the ſtain- 
ing of linen and leather. This acid was commonly 
made uſe of in the bleaching of linen, for diſſolving 


aud extracting the earthy particles left in the cloth by 


the alkaline ſalts and lime employed for cleanſing and 
whitening it. Butter-milk is preferred to plain ſour- 
milk or ſour-Whey: This laſt is ſuppoſed to give the 
cloth a yellow colour. Dr Home, in his ingenious 
treatiſe on this ſubject, recommends water acidulated 
with ſpirit of vitriol, (in the proportion of about half 
an ounce, or at moſt three quarters of an ounce, to a 
Ballon), as preferable in many reſpects to the acid of 
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milk, or of the more directly vegetable ſub 
He obſerves, that the latter are often difficy] 
curable, abound with oleaginous particles, and haft 
to corruption; whilſt the vitriolic acid is cheap — 
pure, and indiſpoſed to putrefy: That milk takes five 
days to perform its office, whilſt the vitriolic acid 
does it in as many hours, perhaps in as many minutes. 
That this acid contributes allo to whiter the cloth, 
and does not make it wegker though the cloth be ken 
in it for months. He finds, that acids as well a al. 
kalies, extract an oily matter from the cloth, and loſe 
their acidity and alkalicity. Since this treatiſe 35. 
peared, the uſe of ſour-milk is very generally ſuper. 
ſeded by oil of vitriol. | 

It 18 obſervable, that afſes milk is greatly diſpoſed 
on ſtanding for alittle time, to become thick and ropy, 
In the Breſlau collection for the year 1720, there i 2 
remarkable account of milk (which probably was that 
of the aſs) grown ſo thick and tenacious as to be drawn 


ſtances 
tly pro. 


out into Jong ſtrings, which, when dried, were quite 


brittle, 

New cows milk, ſuffered to ſtand for ſome days on 
the leaves of butterwort or ſun-dew, becomes uti. 
formly thick, ſlippery, and coherent, and of an agree. 
able ſweet taſte, without any ſeparation of its parts, 
Freſh milk, added to this, is thickened in the ſame 
manner, and this ſucceſſively. In ſome parts of Swe. 
den, as we are informed in the Swediſh Memoirs, milk 
is thus prepared for food. | 

New milk has a degree of glutinous quality, ſo 2 
be uſed for joining broken ſtone-ware. There is a far 
greater tenacity in cheeſe properly prepared. 

Milk, when examined by a microſcope, appears 
compoſed of numerous globules ſwimming in a traul- 
parent fluid. It boils in nearly the ſame degree of 
heat with common water; ſome ſorts rather ſooner, 
and ſome a little later: after boiling, it is leſs dil. 
poſed to grow ſour than in its natural ſtate. It is 
coagulated by acids both mineral and vegetable, andby 
alkalies both fixed and volatile. The coagulum mad: 
by acids falls to the bottom of the ſerum; that made 
by alkalies ſwims on the ſurface, commonly forming 
(eſpecially with volatile alkalies) a thiek coriaceoni 
fin. The ſerum, with alkalies, proves green or fe- 
nious; with acids, it differs little in appearance from 
the whey that ſeparates ſpontaneouſly. The coagulum 
formed by acids is diſſolved by alkalies, and that 
formed by alkalies is re-diſſolved by acids; but the 
milk does not in either caſe reſume its original pro- 
perties. It is coagulated by moſt of the middle falts 
whoſe baſis is an earth or a metallic body; as ſolution 
of alum, fixed ſal] ammoniac, ſugar of lead, green and 
blue vitriol: but not by the chalybeate or büßen 
mineral waters, nor by the bitter ſalt extracted fron 
the purging waters. Among the neutral ſalts that 
have been tried, there is not one that produces 28 
coagulation, They all dilute the milk, and make it 
leſs diſpoſed to caagulate with acids or alkalies: Nitre 
ſeems to have this effect in a greater degree than the 
other neutral ſalts. It is inſtantly coagulated by highly- 
rectified ſpirit of wine, but ſcarcely by a phlegmatic 
ſpirit. It does not mingle with expreſſed oils. 
the coagula are diſſolved by gall. 3 

Milk of Lime. Milk of Sulphur. The name of 1 
is given to ſubſtances very different from 12#/k proper 
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fo called, and which reſemble milk only in colour. derived from the Roman mola and molendinum. The Mil. | 
Such is water in which quicklime has been ſlaked, ſubject Britons univerſally adopted the Roman name, et 
which acquires a whiteneſs from the ſmall particles of but applied it, as we their ſuccefiors do, only, to the 

he lime being ſuſpended in it, and has hence been Roman Mill; and one of theſe was probably erected 3 

called the milk of lime. Such alſo is the ſolution of at every ſtationary city in the kingdom. One plainly , 


Hi 7. of 


liver of ſulphur, when an acid is mixed with it, by was at Mancheſter, ſerving equally the purpoſes of Afar fer. 


len white particles of ſulphur are made to float in the town, and the accommodation of the garriſon. 
* oh l And one alone would be ſufficient, as the uſe of hand- 


Mis of Vegetables. For the ſame reaſon that milk mills remained very common in both, many having been 


of animals may be confidered as a true animal-emul- 
ſion, the emulfive liquors of vegetables may be called 
vegetable milks. Accordingly emullions made with al- 
monds are commonly called milk of almonds. But be- 
ſides this vegetable milk, which is in ſome meaſure ar- 
tificial, many plants and trees contain naturally a large 
quantity of emulſive or milky juices, Such are lettuce, 
ſpurge, ſig-tree, and the tree which furniſhes the ela- 
{tic American reſin. The milky juices obtained from 
all theſe vegetables derive their whiteneſs from an oily 
matter, mixed and undiſſolved in a watery or mucila- 
ginous liquor. Moſt refinous gums were originally 
ſuch milky juices, which afterwards become ſolid by 
the evaporation of their moſt fluid and volatile parts, 

Thele natural milky juices have not been examined 
by any chemiſt. Such an examination would, how- 
ever, procure much eſſential knowledge concerning ve- 
getable economy. We ſhould probably find ex- 
amples of all kinds of oils reduced into milky juices ; 
znd this knowledge cannot fail of throwing much light 
on the nature of reſins and gum-reſins. | 

Mitx- Fever. See Mipwirery, Chap. XX. 

MILL, a machine for grinding corn, &c. of which 
there are various kinds, according to the different 
methods of applying the moving power ; as water- 
mills, wind-mills, mills worked by horſes, &c. See 
Mecnanics. 

The firſt obvious method of reducing corn into flour 
forbread wonld be, by the ſimple expedient of pounding. 
And that was for ages the only one which was prac- 
tiſed by the various deſcendants of Adam, and actually 
continued in uſe among the Romans below the reign 
of Veſpaſian. But the proceſs. was very early im- 
proved by the application of a grinding power, and 
the introduction of mill-ſtones. This, like moſt of 
the common refinements in domeſtic life, was pro- 
bably the invention of the antediluvian world, and 
certainly practiſed in ſome of the carlieft ages after it. 
And, like moſt of them, it was equally known in the 
ealt and weſt, Hence the Gauls and Britons appear 
familiarly acquainted-with the uſe of hand-mills be- 
fore the time of their ſubmiſſion to the Romans: the 
Britons particularly diſtinguiſhing them, as the High- 
landers and we diſtinguiſh them at preſent, by the 
ſimple appellation of gu rut, carnes,” or tone c. And 
to theſe the Romans added the very uſeful invention 
of water-mills, For this diſcovery the world is pretty 
certainly indebted to the genius of Italy; and the 
machine was not uncommon in. the country at the 
conqueſt of Lancaſhire, This, therefore, the Romans 
would neceffarily introduce with their many other 
Telnements e us. And that they actually did, 
Nn appellation of a awater-mill folly ſuggeſts 
i 2 the melin of the Welſh and Corniſh, the 
wt, meill, and melin of the Armoricans, and the 


1h uilean and muilind, being all evidently de- 
2 


found about the ſite of the ſtation particularly; and 
the general praQtice having deſcended among us nearly 
to the preſent period. Such it would be peculiarly 
neceſſary to have in the camp, that the garriſon might 
be provided againſt a ſiege. And the water-mill at 
Mancheſter was fixed immediately below the Caſtle- 
field and the town, and on the channel of the Medlock. 
There, a little above the ancient ford, the fluice of it 


was accidentally diſcovered about 3o years 0. On: 


the margin of Dyer's-croft, and oppoſite to ſome new. 
conſtructions, the current of the river, accidentally. 
ſwelled with the rains, and; obſtructed by a dam, broke 
down. the northern bank, ſwept away a large oak 
upon the edge of it, and diſcloſed a long tunnel in the 
rock below. This has been fince laid open in part 
with a ſpade, It appeared entirely uncovered at the 
top, was about a yard in width, and another in depth, 
but gradually -narrowed to the bottom. The fides 


ſhewed every-where the marks of the tool on the rock, 


and the courſe of it was parallel with the channel. It 


was bared by the flood about 25 yards only in length, 


but was evidently continued for ſeveral further; ha- 
ving originally begun, as the nature of the ground 
evinces, juſt above the large curve in the channel of 
the Medlock. 


For the firſt five or fix centuries of the Roman ſtate, 


there were no public bread-bakers in the city of Rome. 


They were firſt introduced into it from the eaſt, at the 
concluſion of the war with Perſeus, and about the year 
167 before Chriſt. And, towards the cloſe of the 
firſt century, the Roman families were ſupplied by 
them every morning with freſh loaves for breakfaſt. 
But the ſame cuſtom,. which prevailed originally a- 
mong the Romans and many other nations, has con- 
tinued nearly to the preſent time among the Mancu- 
nians. 'The providing of bread for every family was 
left entirely to the attention of the women in it. And 
it was baked upon ſtones, which the Welſh denominate 
greidiols and we gredl:s. It appears, however, from the 
kiln-burat pottery which has been diſcovered in the 
Britiſh ſepulchres, and from the Britiſh appellation of 
an odyn or oven remaining Rong us at preſent, that 
furnaces for baking were generally known among the 
original Britons. An odyn would, therefore, be erec- 
ted at the manſion of each Britiſh baron, for the uſe 
of himſelf and his retainers. And, hes be and they 
removed into the vicinity of a Roman (tation, the oven 
would be rebuilt with the manſion, and the public 
bakehovſes of our towns commence at the firſt founda- 
tion of them. One bakchouſe would be conſtrued, 
as we have previouſly ſhewn one mill to have been ſet 
up, for the public ſervice of all the Mancunian families. 
One oven and one mill appear to have been equally e- 
Rabliſhed in the town, And the inhabitants of it ap- 
pear immemorially accuſtomed to bake at the one and 
grind at the other. Both, therefoxg, were in all pro- 
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bability conſtruRed at the firſt introduction of water- 
mills and ovens into the country. The great ſimilarity 
of the appointments refers the conſideration directly 
«to one and the ſame origin for them. And the gene- 

ral nature of all ſuch inſtitutions points immediately to 
the firſt and actual introduction of both. And, as the 
ſame eſtabliſhments prevailed equally in other parts of 
the north, and pretty certainly obtained over all the ex- 
tent of Roman Britain, the ſame erections were as cer- 
tainly made at every ſtationary town in the kingdom. 
MILL (John), a very learned divine, was born at 


Shap in Weſtmoreland, about the year 1645 ; and be- 


came a ſervitor of Queen's college Oxford. On his 
entering into orders he became an eminent preacher, 
and was made prebendary of Exeter. In 1681, he 
was created doctor of divinity; about the ſame time he 
was made chaplain in ordinary to king Charles II. and 
in 1685 he was elected principal of St Edmund's hall 
m Oxford. His edition of the Greek Teſtament, 
which will ever render his name memorable, was pub- 
liſhed about a fortnight before his death, which hap- 
pened in June 1707. Dr Mill was employed 30 years 
in preparing this edition. 

MILLENARIANS, or Cn1t14sTs, a name gi- 
ven to thoſe, in the primitive ages, who believed 
that the ſaints will reign on earth with Chriſt 1000 

ears. 

The Millenarians held, that after the coming of 
Antichriſt, and the deſtruction of all nations which 
ſhall follow, there ſhall be a firft reſurrection of the juſt 
alone : that all who ſhall be found upon earth, both 
good and bad, ſhall continue alive ; the good, to obey 
the juſt who are riſen, as their princes z the bad, to be 
conquered by the juſt, and to be ſubject to them: that 
Jeſus Chriſt will then deſcend from heaven in his glory: 
that the city of Jeruſalem will be rebuilt, enlarged, 
embelliſhed, and its gates ſtand open night and day. 
They applied to this new Jeruſalem what is ſaid in the 
Apocalypſe, chap. xxi. and to the temple all that is 
written in Ezekiel xxxyi. Here, they pretended, Je- 
ſus Chriſt will fix the ſeat of his empire, and reign 
1000 yeors with the ſaints, patriarchs, and prophets, 
who will enjoy perfect and uninterrupted felicity. 


This reign of our Saviour on earth is uſually ſtyled 


the Willennium, or reign of 1000 years. 
MILLEPES, or woop-LovsE, in zoology ; a ſpe- 
cies af Oxiscus. Theſe inſeQs are found in cellars, 
under ſtones, and in cold moiſt places; in the warmer 
countries they are rarely met with. Millepedes have 
a faint diſagreeable ſmell, and a ſomewhat pungent, 
{weetiſh, nauſeous taſte. They have been highly ce- 
lebrated in ſuppreſſions of urine, in all kinds of ob- 
ſtructions of the bowels, in the jaundice, weakneſs of 
Gght, and a variety of other diſorders, Whether they 
have any juſt title to theſe virtues is greatly to be 
doubted : thus much is certain, that their real effects 
come far ſhort of the character uſvally given them. 
MILLET, in botany. See Mittvun. 
MILLING of Croru. See FuLLixG. 
MILLION, in arithmetic, the ſum of ten hundred 
thouſand, or a thouſand times a thouſand. See A- 
RITHMETIC, | 
MILLO, a part of mount Zion at its extremity ; 
and therefore called Millo, of the city of David, 
(2 Chron, xxxii.) taken in with the wall that encom- 
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paſſed mount Zion. Uncertain whether Beth. N, 
Judges ix. 20.) denotes a place ; if it did, it lay near | 
echem. . Kh 

MILO, an ifland in the Archipelago, about e 

Lr bout 50 
miles in circumference, with a harbour, which is one 
of the largeſt and beſt of the Mediterranean, and which 
ſerves for a retreat for all the ſhips that go to or retwn 
from the Mediterrmean. The inhabitants are all 
Greeks, except the cadi, or judge, who is a Turk 
Salt is ſo cheap, tbat they ſell 67 pounds for ſever. 
pence, There are two biſhops, the one of the Greek 
and the other of the Latin church ; and there are 1; 
monaſteries in this iſland. In the ſpring the whole 
iſland is like a carpet thick ſet with anemonies of all 
forts and colours. There are public baths at the fon; 
of a ſmall hill going from the town to the harbour; 
they are in a cavern, with a very narrow entrance of 
50 paces long. When a perſon is got in, the ſweat 

uſhes out in large drops; and this ſweating is eſteem. 
ed good for the palſy, rheumatiſm, and other diſeaſes, 

Below theſe baths, near the ſhore, there are many 

little ſprings, ſo hot as to ſcald one's fingers. Four 

miles from the town, in a very ſteep place by the ſz, 
is a grotto, 15 paces deep, which is all cruſted over 
with plume-alum, in ſome places as white as ſnow; 
and reddiſh in others. Some paces from this cavern, 
on the ſea-ſhore, is another grotto, whoſe bottom is 
filled with ſulphur, which burns continually, Thoſe 
who are troubled with the itch go and ſweat here, and 
are generally cured. Near the chapel of St Surriacus 
is a ſpot of ground continually burning; and the fields 
about it are always ſmoking, and yet they are all co- 
vered with marigolds. Though the air of Milo is very 
unwholeſome, yet the inhabitants lead a merry life, 
and regale themſelves very cheap; but the women are 
not very famous for chaſtity. They have partridges, 
turtle-doves, quails, wheat-ears, wood-pigeons, and 
ducks, in great plenty; as alſo good figs, melons, ex- 
cellent grapes, and very delicate fiſh. The principal 
town is of the ſame name as the iſland, and contains 
near 5000 inhabitants. It is prettily built, but abo- 
minably naſty; the houſes are two (ſtories high, with 
flat roofs, and are built with a fort of pumice-ltone, 
which is hard, blackiſh, and yet very light, This 

iſland is 60 miles north of Candia, and the town is f- 

tuated in'E. Long. 25. 15. N. Lat. 36. 27. 

MILT, in anatomy, a popular name for the ſpleen. 

Milt, or Melt, in natural hiſtory, the ſoft roc in 
filbes; thus called by reaſon it yields, by expreflion, # 
whitiſh juice reſembling milk. See Roe. 

The milt is properly the ſecd or ſpermatic part of the 
male fiſh. The milt of a carp is reckoned a choice bit. 
It conſiſts of two long whitiſh irregular bodies, each 
included in a very thin fine membrane. M. Petit con. 
ſiders them as the teſticles of the fiſh wherein the ſced 
is preſerved ; the lower part, next the anus, he takes 
for the vęſculæ ſeminales. i 

MILTIADES, a celebrated Athenian capi3% 
who, with 12,000 men, routed above 300,000 Per 
fans at Marathon, and, purſuing them, took many 
iſlands in the Archipelago: but returning to Athens 
without taking Paros, his tellow-citizens, forgettu 
the important ſervices he had rendered them, ſentence 
him to pay a large fine. Being unable to advance e 
money, he was thrown into priſon, where he Jang x” 
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MILTON (John), the molt illuſtrious of the Eng- 


liſh poets, Was deſcended of a genteel family, ſeated 


at a place of their own name, viz. Milton, in Oxford- 
hire. He was born December 9. 1608, and received 
his firſt rudiments of education under the care of his 
arents, aſfiſted by a private tutor. He afterwards 
aſſed ſome time at St Paul's ſchool, London; in which 
city his father had ſettled, being engaged in the buſi- 
neſs of a ſcrivener. At the age of 17, he was ſent to 
Chriſt's college, Cambridge; where he made a great 
rogreſs in all parts of academical learning ; but his 
chief delight was in poetry. In 1698, he proceeded 
bachelor of arts, _ performed his exercife far it 
with great applauſe. is father deſigned him for the 
church; but the young gentleman's attachment to the 
muſes was ſo ſtrong, that it became impoſlible to engage 
him in any other purſuits. In 1632, he took the de- 
gree of maſter of arts; and having now ſpent as much 
time in the univerſity as became a perſon who deter- 
mined not to engage in any of the three profeſſions, 
he left the college, greatly regretted by his acquaint- 
ance, but highly diſpleaſed with the uſual method of 
training up youth there for the ſtudy of divinity ; and 
being much out of humour with the public adminiſtra- 
tion of eccleſiaſtical affairs, he grew diſſatisfied with 
the eſtabliſhed form of church- government, and difliked 
the whole plan of education practiſed in the univerſity. 
His parents, who now dwelt at Horton, near Coln- 
brook, in Buckinghamſhire, received him with una- 
bated affection, notwithſtanding he had thwarted their 
views of providing for him in the church, and they 
amply indulged him in his love of retirement; wherein 
he enriched his mind with the choiceſt ſtores of Gre- 
cian and Roman literature: and his poems of Comus, 
1” Allegro, II Penſerofo, and Lycidas, all wrote at this 
time, would have been ſufficient, had he never produ- 
ced any thing more conſiderable, to have tranſmitted 
his farae to lateſt poſterity. However, he was not ſo 
abſorbed in his ſtudies as not to make frequent excur- 
ſions to London ; neither did ſo much excellence paſs 
unnoticed among his neighbours in the country, with 
the moſt diſtinguiſhed of whom he ſometimes choſe to 
relax his mind, and improve his acquaintance with the 
world as well as with books. | 
After five years ſpent in this manner, he obtained 
his father's permiſſion to travel for farther improve- 
ment, —At Paris he became acquainted with the cele- 
brated Hugo Grotius; and from thence travelling in- 
to Italy, he was every where careſſed by perſons of the 
moſt eminent quality and learning. 
Upon his return home, he ſet up a genteel academy 
in e 1641, he began to draw his 
pen 19 defence of the Preſbyterian party; and the next 
year he married the daughter of Richard Powell, Eſq; 
of Foreſt-Hill in Oxfordſhire, This lady, however, 
whether from a difference on account of party, her 
father being a zealous royaliſt, or ſome other cauſe, 
foon thought proper to return to her relations; which 
4 incenſed her huſband, that he reſolved never to take 
er again, and wrote and publiſhed ſeveral tracts in 
defence of the doctrine and diſcipline of divorce, He 
o”_ made his addreſſes to another lady; but this in- 


at proved the means of a reconciliation with Mrs 
* . 
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| In 1644, he wrote his Tra& upon Education; and Milton. 
the reſtraint on the liberty of the preſs being conti- 


II 


nued by act of parliament, he wrote boldly and nobly 
againſt that reſtraint. 

In 1645, ke publiſhed his juvenile poems; and about 
two years after, on the death of his father, he took a 
ſmaller houſe in High Holborn, the back of which 


opened into Lincoln's-Inn Fields. — Here he quietly 


proſecuted bis ſtudies, till the fatal cataſtrophe and 
death of Charles I.; on which occaſion he publiſhed 
his Tenure of Kings and Magiſtrates, in juſtification 
of the fact. He was now taken into the ſervice of the 
commonwealth, and made Latin ſecretary to the coun- 
cil of ſtate, who reſolved neither to write to others 
abroad, nor to receive any anſwers, except in the La- 
tin tongue, which was common to them all, The fa- 
mous EN’. Bxoiry coming out about the ſame time, 
our author, by command, wrote and publiſhed his Ico- 
noclaſtes the fame year. It was alſo by order of his 
maſters, backed by the reward of 1000]. that, in 1651, 
he publiſhed his celebrated piece, entitled Pro Popul» 
Anglicano Defenſio, * A Defence of the People of 
England, in anſwer to Salmafius's Defence of the 


King;“ which performance ſpread his fame over all 


Europe.—He now dwelt in a pleaſant houſe, with a 
garden, in Petty France, Weſtminſter, opening into 
St James's Park. In 1652, he buried his wife, who 
died not long after the delivery of her fourth child; 
and about the ſame time he alſo Joſt his eye- ſight, by 
a gutta ſerena, which had been growing upon him many 
ears. 
r Cromwell took the reins of government into his own 
hands in the year 1653; but Milton ſtill held his of- 
fice. His leiſure- hours he employed in proſecuting his 
ſtudies, wherein he was ſo far from being diſcouraged 
by the loſs of his fight, that he even conceived hopes 
this misfortune would add new vigour to his genius; 
which, in fact, ſeems to have been the caſe.— Thus 


animated, he again ventured upon matrimony : his ſe- 


cond lady was the davghter of Captain Woodcock 
of Hackney: ſhe died in childbed about a year af- 
ter. 

On the depoſition of the protector, Richard Crom- 
well, and on the return of the long parliament, Milton 


being Rtill continued ſecretary, he appeared again in 


print ; pleading for a farther reformation of the laws 
relating to religion; and, during the anarchy that en- 
ſued, he drew up ſeveral ſchemes for re-eſtabliſhing the 
commonwealth, exerting all his faculties to prevent 
the return of Charles IT. England's deſtiny, however, 
and Charles's good fortune, prevailing, our author choſe 
to conſult his ſafety, and retired to a friend's houſe in 
Bartholomew-Cloſe. * A particular profecution was in- 
tended againſt him; but the juſt eſteem to which his 
admirable genius and extraordinary accompliſhments 
entitled him, had raiſed him ſo many friends, even 
among thoſe of the oppoſite party, that he was inclu- 
ded in the general amneſty. 

This ſtorm over, he married a third wife Elizabeth, 
daughter of Mr Minſnhall a Cheſhire gentleman ; and 
not long after he took a houſe in the Artillery Walk, 
leading to Bunhill- Fields. — This was his laſt flage : 
here he ſat down for a longer continnance than he bad 


been able to do any where; and though he had loft 
his fortune, (for every thing belonging to him went bo 
wrec 
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wreck at the Reſtoration), he did not loſe his taſte for 
literature, but continued his ſtudies with almoſt as much 
ardour as ever; and applied himſelf particularly to the 
finiſhing his grand work, the Paradiſe Leſt; one of the 
nobleſt poems that ever was produced by human ge- 
nius.— It was publiſhed in 1667, and his Paradi/e Re- 


gaiued came out in 1670.—This latter work fell ſhort 


of the excellence of the former production; although, 
were it not for the tranſcendent merit of the Paradiſe 
Loſt, the ſecond compoſition would doubtleſs have 
ſtood foremolt in the rank of Engliſh epic poems.— 
After this he publiſhed many pieces in proſe; for which 
we refer our readers to the edition of his Hiſtorical, 
Poetical, and Miſcellaneous Works, printed by Millar, 
in 2 vols 4to. in 1753. 

In 1674, this great man paid the laſt debt to na- 
ture, at his houſe in Bunhill-Fields, in the 66th year 


of his age; and was interred on the 12th of Novem- 


ber, in the chancel of St Giles's, Cripplegate. —A de- 
cent monument was erected to his memory, in 1737, 
in Weſtminſter Abbey, by Mr Benſon, one of the audi- 
tors of the impreſt.—As to his perſon, it was remark- 
ably handiome ; but his conſtitution was tender, and 
by no means equal to his inceſſant application to his 


ſtudies. Though greatly reduced in his circumſtances, 


yet he died worth 1500]. in money, beſide his houſe- 
hold goods. He had no ſon ; but left behind him three 
daughters, whom he had by his firſt wife. 
MILVIUS, Morvivs, or Mulvius Pont, a bridge 
on the Tiber, built by Amilius Scaurus the cenſor, in 
the time of Sylla, at two miles diſtance from the city, 
on the Via Flaminia, and repaired by Auguſtus. From 
this bridge the ambaſſadors of the Allobroges were 
brought back to Rome, by Cicero's management, and 
made a diſcovery of Catiline's conſpiracy (Salluſt.) 
Near it Maxentius was defeated by Conſtantine, (Eu- 
tropius.) Now called Ponte Molle. 
Mirvius, in ornithology, a ſpecies of Far co. 
MIME, in the ancient comedy, a perſon who ated 
any character by mere geſtures, and hence denomina- 
ted pantomime. See PANTOMINE. | 
MIMESTS, in rhetoric, the imitating the voice and 
eſtures of another perſon. | 
MIMNERMUS, an ancient poet and muſician, 
flouriſhed about the beginning of the 6th century B. C. 
He was of Smyrna, and cotemporary with Solon. A- 
thenzus gives him the invention of pentameter verſe, 
His elegies, of which only a few fragments are pre- 
ſerved, were ſo much admired in antiquity, that Ho- 
race preferred them to thoſe of Callimachus. He com- 
noſed a poem of this kind, as we learn from Pauſanias, 
upon the battle fought between the people of Smyrna, 
and the Lydians, under Gyges. He likewiſe was au- 
thor of a poem in elegiac verſe, quoted by Strabo, 
which he intitled Nauno, and in which we may ſup- 
Poſe he chiefly celebrated a young and beautiful girl 
of that name, who, according to Athenzus, was a 
player on the flute, with whom he was enamoured in 
his old age. With reſpeR to love- matters, accordin 
to Propertius, his verſes were mare valuable than al 
the wrimgs of Homer. 
Plus in amore valet Mimnermi verſus Homero. . 
Lib. i. Eleg. 9. v. 11. 
And Horace bears teſtimony to his abilities, in deſeri- 
bing that ſeducing paſſion: 
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Si Mimnermus uti cenſet, fine amore jociſque 

Nil eſt jucundum, vivas in amore Eo 

Epi VI. Lib. 4, V. 63. 
If, as wiſe Mimnermus ſaid, 

Life unbleſt with love and joy, 

Ranks us with the ſenſeleſs dead, 

Let theſe gifts each hour employ. 


Alluding to ſome much admired lines of this Greek 
poet, which have been preſerved by Stobæus. 


Tig Je Prog, 11 J. Tepmvoy artp xpvens Appoditns, &c, 


What is life and all its pride, 

If love and pleaſure be denied? 

Snatch, ſnatch me hence, ye fafes, whene'er 
The am'rous bliſs I ceaſe to ſhare. 

Oh let us crop each fragrant flow'r, 
While youth and vigour give us pow'r; 
For frozen age will ſoon deſtroy 

The force to give or take a joy; 

And then, a prey to pain and care, 
Deteſted by the young and fair, 

The ſun's bleſt beams will hateful grow, 
And only ſhine on ſccnes of wo! 


MIMOSA, the $Ens1TIvVE PLANT; a genus of the 
moncecia order, belonging to the polygamia claſs of 
plants, 

This genus compriſes ſhrubby and herbaceous 
plants, but moſtly of the ſhrub kind, ſome trailing, 
others ereQ, all natives of the Indies, &c. retained 
here in ſtoves as great curioſities, particularly for the 
very ſingular ſenſibility of the leaves of ſome ſorts, 
which on being touched, ſuddenly recede, contract, 
and fall down in a very wonderful manner : all of them 
22 with pinnated leaves, and monopetalous, 

unnel- ſhaped, five-parted, polygamous flowers at the 
axillas and ends of the branches in cluſters and ſpikes, 

The name 1imsſa of this genus, ſignifies mimic, 
originating from the ſenſibility of the leaves, which, by 
their motion, mimic or imitate, as it were, the mo- 
tions of animals. 

To this genus Linnæus joins many of the acaciar, 
and it compriſes upwards of 40 different ſpecies ; tho 
not more than a quarter of them are common in the 
Engliſh gardens, or poſſeſs any particular merit ei- 
ther for curioſity or ornament, and none for uſe, Of 
the ſorts cultivated here in our ſtoves, &c. ſome are of 
the ſhrub and tree kind, and two or three are herba- 
ceous perennials and annuals ; are moſtly of the ſenfi- 
tive kinds, except the acacia ſorts, which are motion- 
leſs, as expreſſed under their proper heads, i. e. ſenſi- 
tive and humble kinds, and ſenſeleſs kinds. The for- 
mer of which are exceedingly curious plants in the 
very ſingular circumſtance of their leaves receding ra- 
pidly from the touch: the leaves are winged, each 
compoſed of numerous ſmall lobes, all of which on 


being touched, haſtily run up cloſe together ; and 


in ſome ſorts the footitalks and all are affected, ſo as 
inſtantly to fall downward, as if faſtened by hinges. 
Shrubby, Senſitive, and Humble Kinds. 


They have all winged leaves, each wing conſiſting 


of many ſmall pinnz ; ſome only contract the lobes 
of the leaves and pinnæ at the touch; others not 
only contract every part of their leaves, but their 
footſtalks alſo ſuddenly drop downward ; and for di- 
ſlinction ſake, the former are called /en/itive minoſas 
and the latter humble ſenſitives; but the leaves of both 
ſorts ſoon recover their uſual poſitign, The molt re- 
markable ſpecies are, 


1. Sen- 
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— 


1 & 


oſa · 


M I M 


tiva, or common ſenſitive humble plant. Riſes 

Fr — prickly ſtem, branching fix or 
G ht feet high, armed with crooked ſpines ; conjuga- 
— "nated leaves, with bijugated partial lobes, or 
3 4 having the inner ones the leaſt, each leaf on a 
— footſtalk ; and at the ſides and ends of the 


branches many ** flowers in roundiſh heads; ſuc-- 


ceeded by broad, flat, jointed pods, in radiated clu- 


_ s is ſomewhat of the humble ſenſitive kind; 


ves, footſtalks and all, recede from the touch, 

1 not with ſuch facility as in ſame of the fol- 
ing ſorts. 

1 pudica, or baſhful humble plant. Riſes 
with an underſhrubby, declinated, prickly ſtem, 
branching two or three feet around, armed with hairy 
ſpines; pinnated, digitated leaves, each leaf being of 
five or more long folioles, attached by their baſe to a 
long footſtalk, and ſpread out above like the fingers 
of a hand; and at the fides and ends of the branches 


roundiſh heads of greeniſh white flowers, ſucceeded 


ſmall, jointed, prickly pods. EN 
bi is 2 of the humble ſenſitive kind; for by 
the leaſt touch the leaves inſtantly recede, contract 
cloſe, and, together with the footſtalk, quickly de- 
cline downward, as if aſhamed at the approach of the 
hand, | 

3. The pernambucana, or pernambuca ſlothful mi- 
moſa. Hath underſhrubby, procumbent, unarmed 
ſtems, branching two or three feet around ; bipin- 
nated leaves, of three or four pair of ſhort, winged fo- 
liola ; and at the axillas drooping ſpikes of pentan- 
drons flowers, the lower ones caſtrated. 

This ſort recedes very ſlowly from the touch, only 
contracting its pinnæ a little when ſmartly touched; 
hence the name /othful mimoſa. 

4. The aſperata, or rough ſenſitive mimoſa, hath a 
ſhrubby, upright, prickly, hairy, rough ſtem, 3 
four or five feet high, armed with ſhort, broad, whiti 
ſpines; bipinnated, prickly leaves, of five or fix pair 
of foliola, or wings, arranged oppoſite, having two 
thorns between each pair; and at the upper axillas 
globular heads of purple flowers, ſucceeded by ſhort, 
flat, jointed pods, in cluſters, ſpreading each way like 
a radius, 

This is only moderately ſenſitive in its foliola, but 
not in the footſtalks. 

5. The punQata, or punQated ſenſitive mimoſa, 
riſes with a ſhrubby, upright, taper, punctated, or 
ſpotted, unarmed ſtem, branching erectly five or fix 
feet high; bipinnated leaves, of four or five pair of 
long, winged folioles, having each about 20 pair of 
pinnæ; and at the axillas and termination of the 
branches oblong ſpikes of yellowiſh decandrous flow- 
ers, the inferior ones caſtrated ; ſucceeded above by ob- 
long ſeed-pods. This ſort, though naturally ſhrubby 
and perennial in its native ſoil, yet. in this' country it 
ſometimes decays in winter. It is only ſenſitive in the 
foliola, but quick in the motion. | 

Herbaceous Senſitive and Humble Kinds, 

Of theſe ſorts two are perennial of the trailing 
kind ; and one is annual, of ſomewhat ere& growth; 
have all winged leaves, with the wings formed of many 


{mall pinnæ. 


6. The viva, —perennial, or lively ſenſitive mimoſa, 
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hath herbaceous, trailing, unarmed, repent ſtems, very Mimofh. 


branchy, ſpreading widely around, rooting at tbe 
joints as they advance; conjugated pinnated leaves, with 
quadrijugated, roundiſh, partial lobes, or wings; and 
at the axillas globular heads of yellowiſh flowers; ſuc- 
ceeded by ſhort, flat, jointed pods. 

This ſpecies is only ſenſitive in the foliola ; but is the 
moſt lively of that kind, it being ſo ſuſceptible that all 
the folliola recede rapidly from the leaſt touch, where- 
by it has the diſtinctive appellation of vivacious, or 
lively mimoſa. 

7. The quadrivalvis ;—perennial, or quadrivalve 
bumble mimoſa, hath herbaceous ſlender, quadrangu- 
lar, prickly ſtems, branching and ſpreading all a- 
round, armed with recurved ſpines; bipinnated leaves 
of two or three pair of winged lobes, having each many 
pinnz ; and at the axillas globular heads of purple 
flowers, ſucceeded by quadrivalvular pods. 

This is of the humble ſenſitive kind, both leaves and 
footſtalks recede from the touch. | 

8. The plena, —annvual, or double-flowered ſenftive 
annual mimoſa, riſes with ag herbaceous, erect, round, 
unarmed ſtem, cloſely branching and ſpreading every 
way, three or four feet high ; bipinnated leaves of 
four or five pair of winged lobes, of many pairs of 
pinnæ; and at the axillas and termination of the 
branches ſpikes of yellow pentandrous flowers, the 
lower ones double; ſucceeded by ſhort broad pods. 

This annual is only ſenſitive in the folliola, but ex- 
tremely ſenſible of the touch or air. 

Shrubby Inſenſible Kinds. 

Theſe are of the acacia kind, formerly a diſtinct 
genus, but now all ſpecies of Mimoſa ; but their leaves 
are deſtitute of motion or ſenſibility at the touch: 
there are about three noted ſpecies in the Engliſh gar- 
dens, all for the ſtove. 

9. The cornigera, or horned Mexican mimoſa, com- 
monly called great horned acacia, hath a ſhrubby, up- 
right, deformed ſtem, branching irregularly, armed 
with very large, horned-like white ſpines, by pairs, 
connated at the baſe; bipinnated leaves thinly placed; 
and flowers growing in ſpikes. 

This ſpecies is eſteemed a curioſity for the oddi- 
ty of its large ſpines, reſembling the horns of animals, 
and which are often variouſly wreathed, twiſted, and 
contorted, | 

10. The farneſiana, or farneſian fragrant acacia, 
bath a ſhrubby ſtem, branching many feet high, arm- 
ed with diſtinct ſpines; bipinnated leaves, having 
eight pair of partial lobes, or wings ; and globular, 
cloſe-fitting ſpikes of yellow * hobo flowers. 

It. The nilotica, or nilotic true Egyptian acacia, 
hath an upright tree-ſtem, branching many feet high, 
armed with ſpreading ſpines; bipinnated leaves ; and 
globular ſpikes of flowers, having footſtalks. From 
the exſudation of the leaves of this ſort is procured the 
drugs called ſuccus acaci and gu- arabic. 

Propagation, &c. Theſe 11 ſpecies of mimoſa are 
the molt noted forts in the Engliſh gardens ; all the 
ſhrubby Kinds are durable in root, ſtem, and branches; 
thoſe of the perennial herbaceous kinds are alſo often 
abiding ; but the annual ſort always periſh, root and 
branch, at the approach of winter, hey are all na- 


tives of the Indies; and in this country require the con- 
tinual ſhelter of a hot-houſe, or of a hot-bed of ſimi- 
lar 


| 
| 
/ 
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lar temperature under frames and glaſſes; though they 


can hardly be ſupported alive in winter unleſs placed 


in a ſtove; ſo all the ſorts muſt conſtantly be kept in 
pots, and placed principally in that department, eſpe- 
cially during the winter ; nor will they ſucceed well in 
the open air in ſummer, except abont a month during 
the greateſt heat; but the ſenſitive and humble kinds; 
if expoſed to the open air, even in the hotteſt days, will 
be deprived of their ſenſibility during the time they re- 


main ſo expoſed, therefore ſhould always be kept un- 


der glaſſes, in a ſtove if poſſible; or in default of 
ſuch a convenience, the plants might be raiſed from 
ſeed in ſpring in any common hot-bed under frames, 
&c. as directed for tender annuals, and continued con- 
ſtantly under the glaſſes, and thereby will afford plea- 
ſure all ſummer by the oddity of their ſenſitive foliage; 
however, to have them to remain in perfection the 
year round, ſome muſt be continued always in a ſtove, 
as before obſerved; for the warmer they are kept, the 
ſtronger will be their ſenſible quality: but for a parti- 
cular account of this quality, ſee the article SexnsiT1y 
Plant. | 
The propagation of all the ſorts, both ſenſitives and 
acacias, is by ſeed in ſpring in a hot-bed, or in the 
bark-bed in the ſtove; and ſome of the ſenſitive kinds 


alſo by layers and cuttings. 
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MINA, in Grecian antiquity, a money of account, 
equal to 100 drachms. | 

MIND, a thinking intelligent being, otherwiſe 
called ſpirit, in oppoſition to matter, or body. 

MINDANOA, a large iſland of Afia in the Eaft 
Indies, and one of the Philippines; 180 miles in length, 
and 120 in breadth. It is a very mountainous country, 
full of hills and valleys, and the mould is generally 
deep, black, and fruitful. The ſides of the hills and 
valleys are ſtony, and yet there are tall trees of kinds 
not known in Europe : ſome of the mountains yield 
very good gold, and the valleys are watered with va- 
riety of rivulets. The palm-trees F produce the ſago, 
which the poor people eat, inſtead of bread, three or 
four months in the year. They have here all ſorts 
of fruits proper to the climate, beſides plenty of 
rice: ſome affirm that there are nutmegs and cloves, 
but none of the trees that bear them appear near the 
coaſt, They have hories, beeves, buffaloes, goats, 
deer, monkeys, lizards, and ſnakes; but they have 
neither lions nor tygers. Their hogs are very ugly crea- 
tures, baving all great knobs growing over their eyes; 
however, their fleth is ſweet. Their fowls are ducks, 
hens, pigeons, parrots, paroquets, turtle-doves, and 
bats as large as kites, befides many ſmall birds. The 
air is temperate, they having breezes by day, and 
cooling land-winds at night. The winds are eaſterly 
one part of the year, and weſterly the other : while 
the 3 blow, it is fair weather; but while the lat- 
ter, it is rainy, ſtormy, and tempeſtuous. The inha- 
bitants are of a mean low ſtature, with ſmall limbs and 
little heads. Their faces are oval, with flat foreheads, 
black ſmall eyes, ſhort low noſes, and pretty large 
mouths. Their hair is black and ſtrait, and their com- 
Plexion tawney, but more inclining to yellow than that 
of other Indians. The women are very defirous of the 
company of ſtrangers, eſpecially white men. The 
chief trades are goldſmiths, blackſmiths, and carpen- 
ters; and they can build pretty good veſſels for the ſea. 
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all ſorts of fruits. The inhabitants are 1dolaters, 
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Their diſtempers are as in other places, except che 
proſy, which is very common here. The ſultan "hip : 
querny beſides 20 other women, and all the men = ; 
everal wives; for their religion is Mahometanif 5 
Their houſes are built on poſts, from 14 to 20 1 
high ; and they have ladders to go up out of — 
ſtreets. They have but one floor, which is dindel 
into ſeveral rooms; and the roofs are covered with 
meto leaves. Thoſe that have been far up in the coun. 
try ſay, that the people are all blacks, and go quite 
naked. The principal town, of the ſame name, iz 
pretty large, and is ſeated on the eaſtern coaſt, ' 

MINDELHEIM, a town of Germany, in the circle 
of Suabia, and in Algow, with a caltle, It is capital 
of a ſmall territory between the rivers Iller and Lech 
ſubje& to the houſe of Bavaria. It was taken by the 
Imperialiſts after the battle of Hochſtet, who.ereQeq 
it into a principality in favour of the duke of Marlbo. 
rough; but it returned back to the houſe of Bavaria 
by the treaty of Raſtat. It is 33 miles ſouth-eaſt of 
Ulm. E. Long. 10. 40. N. Lat. 48. 5. 

MixpDeLntim, a diſtrict of Germany, in Suabiz, ly. 
ing between the biſhopric of Augſburgb and the ab- 
bacy of Kempten, which is 20 miles in length and 16 
in breadth. 

MINDEN, a confiderable town of Germany, in the 
circle of Weſtphalia, and capital of a territory of the 
ſame name; ſeated on the river Weſer, which renders 
it a trading-place. It belongs to the king of Pruſſia, 
who has ſecularized the biſhopric. It is 27 miles <aſt- 
by-ſouth of Oſnaburg, and 37 weſt of Hanover, E, 


INDEN (the principality of), in Germany, lies in 
the circle of Weſtphalia, to the north of the county 
of Ravenſberg, and along each fide of the river Weſer, 
It is about 22 miles ſquare, and Minden and Peter- 
ſhagen are the principal places. It was formerly a 
biſhopric, but is now ſecularized; and was ceded to 
ro of Brandenburg by the treaty of Wett- 

halia. - 
MINDORA, an iſland of Afia, in the Eaſt Indies, 
and one of the Philippines, 50 miles in circumference, 
and ſeparated from Luconia by a narrow-channel. It 
is full of mountains, which abound in palm-trees and 


and pay tribute to the Spaniards, to whom this iſſaud 
belongs, 

MINE, in natural hiſtory, a place under ground, 
where metals, minerals, or even precious ſtones, are 
dug up. . g 

As, therefore, the matter dug out of mines is r 
rious, the mines themſelves acquire various denomina- 
tions, as gold mines, ſilver mines, copper mines, irm 
mines, diamond mines, ſalt mines, mines of antimn), 
of alum, &c. . 

Mines, then, in general, are veins or cavities with- 
in the earth, whoſe ſides receding from, or approach- 
ing nearer to each other, make them of unequ 
breadths in different places, ſometimes forming large" 
ſpaces, which are called holes : they are filled with 
ſubſtances, which, whether metallic or of any other pa- 
ture, are called the loads; when the ſubſtances forming 
theſe loads are reducible to metal, the loads are by tbe 
miners ſaid to be alive, otherwiſe they are called 


loads, In Cornwall and Devon, the loads * 
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ir courſe from eaſtward to weſtward ; though 
_— of England they frequently run from 
HS to ſouth. The miners report, that the ſides of 
the load never bear in a perpendicular, but conſtantly 


; ly intercepted by the crofling of a vein of 
OE Rae or Cnc Aerea metallic ſubſtance; 
ja which caſe it generally happens that one part of the 
load is moved a conſiderable diſtance to the one ide, 
This tranſient load is by the miners called #oking ; 
and the part of the lead which is to be moved is ſaid 
to be beaved. 2 

According to Dr Nicols's obſervations upon mines, 
they ſeem to be, or to have been, the channels thro! 
which the waters paſs within the earth, and, like ri- 
vers, have their ſmail branches opening into them 1n 
all directions. Moſt mines have ſtreams of water 
running through them: and when they are found 
dry, it ſeems to be owing to the waters having 
changed their courſe, as being obliged to it, either 
becauſe the load has ſtopped up the ancient paſſages, 
or that ſome new and more eaſy ones are made, 


gencies; being ſometimes poor, ſometimes ſoon ex- 
hauſtible, ſometimes ſubje& to be drowned, eſpecially 
when deep, and ſometimes hard to trace. Yet there 
are many inſtances of mines proving highly advanta- 
geous for hundreds of years: the mines of Potoſi are 
to this day worked with nearly the ſame ſucceſs as at 
firſt ; the gold mines of Cremnitz have been worked 
almoſt theſe 1000 years; and our Corniſh tin mines 
are extremely ancient. The neat profit of the filver 
alone, dug in the Miſnian ſilver-mines in Saxony, is 
{till, in the ſpace of eight years, computed at a thou- 
ſand fix hundred and forty-four millions, beſides ſe- 
venty-three tons of gold. Many mines have been dif- 
covered by accident : a torrent firſt laid open a rich 
vein of the filver-mine at Friburg in Germany; ſome- 
times a violent wind, by blowing up trees, or over- 
turning the parts of rocks, has diſcovered a mine; the 
ſame has happened by violent ſhowers, earthquakes, 
thunder, the firing of woods, or even the ſtroke of a 
ploughſhare or horſe's hoof. | 

But the art of mining does not wait for theſe favour- 
able accidents, but directly goes upon the ſearch and 
= diſcovery of ſuch mineral veins, ores, or ſands, as may 
, be worth the working for metal. The principal in- 
e eetigation and diſcovery of mines depend upon a par- 
ticular ſagacity, or acquired habit of judging — 
particular ſigns, that metallic matters are contained in 
certain parts of the earth, not far below its ſurface. 
The principal ſigns of a latent metallic vein ſeem re- 
ducible to general heads; ſuch as, 1. The diſcovery of 
certain mineral waters. 2. The diſcolouration of the 
trees or graſs of a place. 3. The finding of pieces 
of ore on the ſurface of the ground. 4. The riſe of 
warm exhalations. 5. The finding of metallic ſands, 
2nd the like. All which are ſo many encouragements 
for making a ſtricter ſearch near the places where any 
thing of this kind appears; whence rules of practice 


might be formed for reducing this art to a greater cer- 

2 But when no evident marks of a mine appears, 

the ſkilful mineraliſ uſually bores into the earth, in 

from ſome analogy of knowledge, 

tence, or by obſerving the ſituation, 
2 


ſuch places as, 
ganed by exper 
Vor. VII. 
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under · lay either to the north or to the ſouth. The load 


Mines, ſays Dr Shaw, are liable to many contin- 
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courſe, or nature of other mines, he judges may con- 
tain metal. As to the power of the divining wand in 
diſcovering mines, it ſeems to be a mere chimera, See 
Divining W anD. | 

After the mine is found, the next thing to be con- 
ſidered, is whether it may be dug to advantage. In 
order to determine this, we are duly to weigh the na- 
ture of the place, and its ſituation, as to wood, wa- 
ter, carriage, healthineſs, and the like; and com- 
pare the reſult with the richneſs of the ore, the 
charge of digging, flamping, waſhing, and ſmelting. 

Particularly the form and ſituation of the ſpot 
ſhould be well conſidered. A mine muſt either hap- 
pen, 1. In a mountain, 2. In a hill, 3. In a val- 
ley. Or, 4. In a flat. But mountains and hills are 
dug with much greater eaſe and convenience, chiefly 
becauſe the drains and burrows, that is, the adits or 
avenues, may be here readily cut, both to drain the 
water and to form gang-ways for bringing out the lead, 
&c. In all the four caſes, we are to look out for the 
veins which the rains, or other accidental thing, may 
have laid bare; and if ſuch a vein be found, it may 
often be proper to open the mine at that place, eſpeci- 
ally if the vein prove tolerably large and rich: other- 
wiſe the moſt commodious place for ſituation is to be 


choſe for the purpoſe, viz. neither on a flat, nor on the 


tops of mountains, but on the ſides. The beſt ſitua- 
tion for a mine, is a mountainous, woody, wholeſome 
ſpot ; of a ſafe eaſy aſcent, and bordering on a navi- 

ble river. The places abounding with mines are ge- 
nerally healthy, as ſtanding high, and every where 
expoſed to the air ; yet ſome places, where mines are 
found, prove poiſonous, and can vpon no account be 
dug, tho? ever ſo rich: the way of examining a ſuſ- 
pected place of this kind, is to make experiments up- 
on brutes, by expoſing them to the effluvia or exhala · 
tions, to find the ffecs. | 
- Devonſhire and Cornwall, where there are a great 
many mines of copper and tin, is a very mountamous 
country, which gives an opportunity in many places 
to make adits, or ſubterraneous drains, to ſome valley 
at a diſtance, by which to carry off the water from 
the mine, which otherwiſe would drown them out 
from getting the ore. Theſe adits are ſometimes car- 
ried a mile or two, and dug at a vaſt expence, as 
from 2000 l. to 4000 |. eſpecially where the ground 
is rocky; and yet they find this cheaper hen to 
draw up the water out of the mine quite to the 
top,. when the water runs in plenty, and the wine is 
deep. Sometimes, indeed, they cannot find a level 
near enough to which an adit may be carried from 
the very bottom of the mine; yet they find it worth 
while to make an adit at half the height to which 
the water is to be raiſed, thereby ſaving half the ex- 

nce. 
The late Mr Coftar, conſidering that ſometimes 
from ſmall ſtreams, and ſometimes 2 little ſprings 
or collections of rain- water, one might have a good 
deal of water above ground, though not a ſufficient 
quantity to turn an overſhot-wheel, thought, that if a 
ſufficient fall might be had, this collection of water 
might be made uſcful in raiſing the water in a mine to 
the adit, where it may be carried off. 

But now the moſt general method of draining mines 
is by the fire or ſteam engine. See STE an-Ergine. 
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lar temperature under frames and glaſſes ; though they 


can hardly be ſupported alive in winter unleſs placed 


in a ſtove; ſo all the ſorts muſt .conſtantly be kept in 
pots, and placed principally in that department, eſpe- 
cially during the winter ; nor will they ſucceed well in 
the open air in ſummer, except abont a month during 
the greateſt heat; but the ſenſitive and humble kinds, 
if expoſed to the open air, even in the hotteſt days, will 
be deprived of their ſenſibility during the time they re- 


main ſo expoſed, therefore ſhould always be kept un- 


der glaſſes, in a ſtove if poſſible; or in default of 
ſuch a convenience, the plants might be raiſed from 
ſeed in ſpring in any common hot-bed under frames, 
&c. as directed for tender annuals, and continued con- 
ſtantly under the glaſſes, and thereby will afford plea- 
ſure all ſummer by the oddity of their ſenſitive foliage; 
however, to have them to remain in perfection the 
year round, ſome muſt be continued always in a ſtove, 
as before obſerved; for the warmer they are kept, the 
ſtronger will be their ſenſible quality: but for a parti- 
cular account of this quality, ſee the article SENSI NIV 
Plant. 
The propagation of all the ſorts, both ſenſitives and 
acacias, is by ſeed in ſpring in a hot-bed, or in the 
bark-bed in the ſtove; and ſome of the ſenſitive kinds 


alſo by layers and cuttings. 


+ Sce Pat- 


Mu. 


MINA, in Grecian antiquity, a money of account, 
equal to 100 drachms. | 

MIND, a thinking intelligent being, otherwiſe 
called ſpirit, in oppoſition to matter, or body. 

MINDANOA, a large iſland of Afia in the Eaft 
Indies, and one of the Philippines; 180 miles 1n length, 
and 120 in breadth. It is a very mountainous country, 
full of hills and valleys, and the mould is generally 
deep, black, and fruitful. The ſides of the hills and 
valleys are ſtony, and yet there are tall trees of kinds 
not known in Europe : ſome of the mountains yield 
very good gold, and the valleys are watered with va- 
riety of rivulets. The palm-trees + produce the ſago, 
which the poor people eat, inſtead of bread, three or 
four months in the year. They have here all ſorts 
of fruits proper to the climate, beſides plenty of 
rice: ſome affirm that there are nutmegs and cloves, 
but none of the trees that bear them appear near the 
coaſt. They have horſes, beeves, buffaloes, goats, 
deer, monkeys, lizards, and ſnakes ; but they have 
neither lions nor tygers. Their hogs are very ugly crea- 
tures, having all great knobs growing over their eyes; 
however, their fleth is ſweet. Their fowls are ducks, 
hens, pigeons, parrots, paroquets, turtle-doves, and 
bats as large as kites, befides many ſmall birds. The 
air is temperate, they having breezes hy day, and 
cooling land-winds at night. The winds are eaſterly 
one part of the year, and weſterly the other : while 
the 1 blow, it is fair weather; but while the lat- 
ter, it is rainy, ſtormy, and tempeſtuous. The inha- 
bitants are of a mean low ſtature, with ſmall limbs and 
little heads. Their faces are oval, with flat foreheads, 
black ſmall eyes, ſhort low noſes, and pretty large 
mouths. Their hair is black and ſtrait, and their com- 
Plexion tawney, but more inclining to yellow than that 
of other Indians. The women are very defirous of the 
company of ftrangers, eſpecially white men. The 
chief trades are goldſmiths, blackſmiths, and carpen- 
ters; and they can build pretty good veſſels for the ſea. 
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rough; but it returned back to the houſe of Bavaria 


Long. 9. 5. N. Lat. 52. 22. 


of Ravenſberg, and along each fide of the river Weſer. 


and pay tribute to the Spaniards, to whom this iſland 
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Their diſtempers are as in other places, exce 
proſy, which is very common — The . br 
queens beſides 20 other women, and all the men hay 
everal wives; for their religion is Mahometaniim 
Their houſes are built on poſts, from 14 to 20 * 
high ; aud they have ladders to go up out of the 
fireets. They: have but one floor, which is divided 
into ſeveral rooms; and the roofs are covered with |. 
meto leaves. Thoſe that have been far up in the coun- 
try ſay, that the people are all blacks, and go quite 
naked. The principal town, of the ſame name i3 
pretty large, and is ſeated on the eaſtern coaſt. * 
MINDELHEIM, a town of Germany, in the circle 
of Suabia, and in Algow, with a caltle, It is Capital 
of a ſmall territory between the rivers Iller and Lech 
ſubje& to the houſe of Bavaria. It was taken by the 
Imperialiſts after the battle of Hochſtet, who erected 
it into a principality in favour of the duke of Marlbo- 


by the treaty of Raſtat. It is 33 miles ſouth-eaſt of 
Ulm. E. Long. 10. 40. N. Lat. 48. 5. 
MixpeLntim, a diſtrict of Germany, in Suabis, ly. 
ing between the biſhopric of Augſburgb and the ab- 
bacy of Kempten, which is 20 miles in length and 16 
in breadth. 
MIND EN, a conſiderable town of Germany, in the 
circle of Weſtphalia, and capital of a territory of the 
ſame name; ſeated on the river Weſer, which renders 
it a trading- place. It belongs to the king of Pruſſia, 
who has ſecularized the biſhopric. It is 27 miles caſt- 
by-ſouth of Oſnaburg, and 37 weſt of Hanover, E, 


INDEN (the principality of), in Germany, lies in 
the circle of Weſtphalia, to the north of the county 


It is about 22 miles ſquare, and Minden and Peter- 
ſhagen are the principal places. It was formerly a 
biſhopric, but is now ſecularized ; and was ceded. to 
ee of Brandenburg by the treaty of Welt- 
halia. : 
5 MINDORA, an iſland of Aſia, in the Eaſt Indies, 
and one of the Philippines, 50 miles in circumference, 
and ſeparated from Luconia by a narrow- channel. It 
is full of mountains, which abound in palm- trees and 
all ſorts of fruits. The inhabitants are 1dolaters, 


belongs. ; 

MINE, in natural hiſtory, a place under ground, 
where metals, minerals, or even precious ſtones, are 
dug up. 

As, therefore, the matter dug out of mines is va 
rious, the mines themſelves acquire various denomina- 
tions, as gald mines, ſilver mines, copper mines, iron 
mines, diamond mines, ſalt mines, mines of. antimony 
of alum, &c. : 

Mines, then, in general, are veins or cavities with- 
in the earth, whoſe fides receding from, or approach- 
ing nearer to. each other, make them of unequal 
breadths in different places, ſometimes forming larger 
ſpaces, which are called holes : they are filled with 
ſubſtances, which, whether metallic or of any other ba- 
ture, are called the /oad;; when the ſubſtances forming 
theſe loads are reducible to metal, the loads are by tbe 
miners ſaid to be alive, otherwiſe they are called 


lads, In Cornwall and Devon, the loads ww 


. 
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heir courſe from eaſtward to weſtward ; though 

| 1 parte of England they frequently run from 
north to ſouth. The miners report, that the ſides of 
the load never bear in a perpendicular, but conſtantly 


under · lay either to the north or to the ſouth. The load 


; Iy intercepted by the crofling of a vein of 
DO Tn. or Line erent * ſubſtance; 
ja which caſe it generally happens that one part of the 
load is moved a conſiderable diſtance to the one fide. 
This tranſient load is by the miners called Haoting; 


and the part of the lead which is to be moved is ſaid 


to be heaved. : f 
According to Dr Nicols's obſervations upon mines, 


they ſeem to be, or to have been, the channels thro! 
which the waters paſs within the earth, and, like ri- 
vers, have their ſmall branches opening into them in 
all directions. Moſt mines have ſtreams of water 
running through them: and when they are found 
dry, it ſeems to be owing to the waters having 
changed their courſe, as being obliged to it, either 
becauſe the load has ſtopped up the ancient paſſages, 
or that ſome new and more eaſy ones are made. 

Mines, ſays Dr Shaw, are liable to many contin- 
gencies; being ſometimes poor, ſometimes ſoon ex- 
hauſtible, ſometimes ſubje& to be drowned, eſpecially 
when deep, and ſometimes hard to trace. Yet there 
are many inſtances of mines proving highly advanta- 
geous for hundreds of years: the mines of Potoſi are 
to this day worked with nearly the ſame ſucceſs as at 
firſt ; the gold mines of Cremnitz have been worked 
almoſt theſe 1000 years; and our Corniſh tin mines 
are extremely ancient. The neat profit of the ſilver 
alone, dug in the Miſnian ſilver- mines in Saxony, is 
{till, in the ſpace of eight years, computed at a thou- 
ſand fix hundred and forty-four millions, beſides ſe- 
venty-three tons of gold. Many mines have been dif- 
covered by accident: a torrent firſt laĩd open a rich 
vein of the filver-mine at Friburg in Germany; ſome- 
times a violent wind, by blowing up trees, or over- 
turning the parts of rocks, has diſcovered a mine; the 
ſame has happened by violent ſhowers, earthquakes, 
thunder, the firing of woods, or even the ſtroke of a 
ploughſhare or horſe's hoof. - | 

But the art of mining does not wait for theſe favour- 
able accidents, but directly goes upon the ſearch and 
diſcovery of ſuch mineral veins, ores, or ſands, as may 
be worth the working for metal. The principal in- 
veſtigation and diſcovery of mines depend upon a par- 
ticular ſagacity, or acquired habit of judging kom 
= particular ſigus, that metallic matters are contained in 
certain parts of the earth, not far below its ſurface. 
The principal ſigns of a latent metallic vein ſeem re- 
ducible to general heads; ſuch as, r. The diſcovery of 
certain mineral waters. 2, The diſcolouration of the 
trers or graſs of a place. 3. The finding of pieces 
of ore on the ſurface of the ground. 4. The riſe of 
warm exhalations. 5. The finding of metallic ſands, 
and the like. All which are ſo many encouragements 
for making a ſtricter ſearch near the places where any 
thing of this kind appears; whence rules of practice 
might be formed for reducing this art to a greater cer- 
N + But when no evident marks of a mine appears, 
uh * mineraliſt uſually bores into the earth, in 

places as, from ſome analogy of knowledge, 


gained by e . b 5 
Var. 3 or by obſerving _ ſituation, 
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courſe, or nature of other mines, he judges may con- 
tain metal. As to the power of the divining wand in 
diſcovering mines, it ſeems to be a mere chimera. See 
Divining Wand. 

After the mine is found, the next thing to be con- 
ſidered, is whether it may be dug to advantage. In 
order to determine this, we are duly to weigh the na- 
ture of the place, and its ſituation, as to wood, wa- 
ter, carriage, healthineſs, and the like; and com- 
pare the reſult with the richneſs of the ore, the 
charge of digging, ſtamping, waſhing, and ſmelting. 

Particularly the form and ſituation of the ſpot 
ſhould be well conſidered. A mine muſt either hap- 
pen, 1. In a mountain. 2. In a hill. 3. In a val- 
ley. Or, 4. In a flat. But mountains and hills are 
dug with much greater eaſe and convenience, chiefly 
becauſe the drains and burrows, that is, the adits or 
avenues, may be here readily cut, both to drain the 
water and to form gang-ways for bringing out the lead, 
&c. In all the four caſes, we are to look out for the 
veins which the rains, or other accidental thing, may 
have laid bare; and if ſuch a vein be found, it may 
often be proper to open the mine at that place, eſpeci- 
ally if the vein prove tolerably large and rich: other- 
wiſe the moſt commodious place for ſituation is to be 


choſe for the purpoſe, viz. neither on a flat, nor on the 


tops of mountains, but on the fides. The beſt ſitua» 
tion for a mine, is a mountainous, woody, wholeſome 
ſpot ; of a ſafe eaſy aſcent, and bordering on a navi- 

ble river. The places abounding with mines are ge- 
nerally healthy, as ſtanding high, and every where 
expoſed to the air ; yet ſome places, where mines are 
found, prove poiſonous, and can upon no account be 
dug, tho? ever ſo rich: the way of examining a ſuſ- 
pected place of this kind, is to make experiments up- 
on brutes, by expoſing them to the effluvia or exhala+» 
tions, to find the effects , 
- Devonſhire and Cornwall, where there are a great 
many mines of copper and tin, is a very mountamous 
country, which gives an opportunity in many places 
to make adits, or ſubterraneous drains, to ſome valley 
at a diſtance, by which to carry off the water from 
the mine, which otherwiſe would drown them out 
from getting the ore. Theſe adits are ſometimes car- 
ried a mile or two, and dug at a vaſt expence, as 
from 2000 l. to 4000 |. eſpecially where the ground 
is rocky; and yet they find this cheaper than to 
draw up the water out of the mine quite to the 
top, when the water runs in plenty, and the wine is 
deep. Sometimes, indeed, they cannot find a level 
near enough to which an adit may be carried from 
the very bottom of the mine; yet they find it worth 
while to make an adit at half the height to which 
the water is to be raiſed, thereby ſaving half the ex- 

ence. 

4 The late Mr Coftar, conſidering that ſometimes 
from ſmall ſtreams, and ſometimes * little ſprings 
or collections of rain- water, one might have a good 
deal of water above ground, thougli not a ſuſſicient 
quantity to turn an overſhot-wheel, thought, that if a 
ſufficient fall might be had, this collection of water 
might be made uſcful in raiſing the water in a mine to 
the adit, where it may be carried off. 

But now the moſt general method of draining mines 
is by the fire or ſteam engine. See STEan-Zrgine. 
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Mixx, in the military art, denotes a ſubterraneous 
canal or paſſage, dug under the wall or rampart 
of a fortification, intended to be blown up by gun- 
powder. | | 
The alley or paſſage of a mine is commonly about 
four feet ſquare ; at the end of this is the chamber of 
the mine, which 1s a cavity about five feet in width 
and in length, and about fix feet in height ; and here 
the gun-powder is ſtowed. The fauciſſe of the mine is 
the train, for which there is always a little aperture 
left. There are various kinds of mines, which acquire 


various names, as royal mines, 3 mines, forted 


mines, according as their paſſages are ſtraight, ob- 
lique, winding, &c, | | 

MINERAL, in natural hiſtory, is uſed in gene- 
ral for all foſſile bodies, whether ſimple or compound, 
dug out of a mine; from whence it takes its denomi- 
nation. | 

MixgAAL Vaters. All waters naturally impregna- 
ted with any heterogeneous matter which they Rave 
diſſolved within the earth may be called mineral wa- 
ters, in the moſt general and extenſive meaning of that 
name; in which are therefore comprehended almoſt all 
thoſe that flow within or upon the ſurface of the earth, 
for almoſt all theſe contain ſome earth or ſelenites. But 
waters containing only earth or ſelenites are not gene- 
rally called mineral, but hard or crude waters. : 

Hard waters, which are ſimply ſelenitie, when tried 
by the chemical proofs, ſhew no marks of an: acid 
or of an alkali, nor of any volatile, ſulphureous, or 
metallic matters. Waters which contain a diſengaged 
calcareous earth, change the colour of ſyrup of violets 
to a green; and thoſe that contain ſelenites, being 
mixed with a ſolution of mercury in nitrous acid, form 
a turbith mineral; and when a fixed alkali is added, 
they are rendered turbid, and a white ſediment is pre- 
cipitated. Theſe waters alſo do not diſſolve ſoap well. 
From theſe we may know, that any water which pro- 
duces theſe effects is a hard, earthy, or ſelenitie water. 
The waters impregnated with gas are alſo hard. 

Although the waters of the ſea and ſaline ſprings 
be not generally enumerated amongſt mineral wa- 
ters, they might nevertheleſs be jultly confidered as 
ſuch : for befides earthy and ſelenitic matters, they 
alſo contain a large quantity of -mineral ſalts. We 
ſhall therefore conſider them as ſuch in this article. 

Mineral waters, properly ſo called, are thoſe in 
which gas, or ſulphureous, ſaline, or metallic fub- 
ſtances, are diſcovered by chemical trials. As many of 
theſe waters are employed ſucceſsfully in medicine, 
they are alſo called medicinal waters, 

Mineral waters receive their peculiar principles by 
paſſing through earths containing ſalts, or pyritous 
ſubſtances that are in a ſtate of decompoſition. Some 
of theſe waters are valuable from the quantity of uſe- 
ful ſalts which they contain, particularly of common 
falt, great quantities of which are obtained from theſe 
waters; and others are chiefly valued for their medi- 
cinal qualities. The former kind of mineral waters is 
an object of manufacture, and from them is.chiefly ex- 
tracted that ſalt only which is moſt valuable in com- 
merce. See SALT. 

Many of theſe waters have been accurately analyſed 
by able chemiſts and phyſicians. But notwithltand- 
ing theſe attempts, we are far from having all the 
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the other principles contained in the water, The che. 
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oertainty and knowledge that might be deſired on this Way 
important ſubje& ; for this kind of analyſis is perhaps = 
the moſt difficult of any in chemiſtry.—Almoſt all mi 
neral waters contain ſeveral different ſubſtances, Which 
being united with water may form with each other 
numberleſs compounds. Frequently ſome of the Prin. 
ciples of mineral waters are in ſo ſmall quantity, that 
they can ſcarcely be perceived ; altho' they may have 
ſome influence on the virtues of the water, and alſo on 


mical operations uſed in the analyſis of mineral water; 
may ſometimes occaſion eſſential changes in the ſub. 
ſtances that are to be diſcovered. And alfo, theſe wa. 
ters are capable of ſuffering very conſiderable changes 
by motion, by reſt, and by expoſure to air. 

Probably alſo the variations of the atmoſphere, ſub. 
terranean changes, ſome ſecret junction of a new ſpring 
of mineral or of pure water, laſtly the exhauſtion of 
the minerals whence waters receive their peculiar prin. 
ciples, are cauſes which may occaſionally change the 
quality of mineral waters. 

We need not therefore wonder that the reſults of a. 
nalyſes of the ſame mineral waters made by different 
chemiſts, whoſe {kill and accuracy are not queſtioned, 
ſhould be very different. 

The conſequences of what we have ſaid on this ſub- 
ject are, That the examination of mineral waters is a 
very difficult taſk ; that it ought not to be attempted 
but by profound and experienced chemiſts ; that it re- 
quires frequent repctitions, and at different times; and 
laſtly, that no fixed general rules can be given coa- 
cerning theſe analyſes. 

As this matter cannot be thoroughly explained 
without entering into details connected with all the 
parts of chemiſtry, we ſhall here mention only the 
principal reſults, and the moſt eſſential rules, that 
have been indicated by the attempts hitherto made on 
this ſubject. | 
We may admit the diviſion or arrangement of mi- 
neral waters into certaln claſſes, propoſed by ſome of 
the belt chemiſts and naturaliſts. | 

Some of theſe waters are called co/d, becauſe they 
are not naturally hotter than the atmoſphere. Some of 
them are even colder, eſpecially in ſummer. 

Thoſe are called hot mineral waters, which in ll 
ſeaſons are hotter than the air. Theſe are of various 
degrees of heat, and ſome of them are almoſt as hot 
as boiling water. In ſome mineral waters certain v0- 
latile, ſpirituous, and elaſtic principles may be percei- 
ved, by a very ſenſible piquant taſte :. this principle i 
called the gas or the ſhirit of waters. | 

The waters which. contain this principle are general 
ly lighter than pure water. They ſparkle and emit 
bubbles, at their ſpring, but eſpecially when they are 
ſhook, and poured from one veſſel into another. They 
ſometimes break the bottles containing them, whe! 
theſe are well corked, as fermenting wines ſometimes 
do. When mixed with ordinary wine, they give de 
it the piquancy and ſparkling quality of Champaigbe 
wine. 

This volatile principle, and all the properties of the 
water dependent upon it, are loſt merely by expotur 
to air, or by agitation. The waters containing this 
principle are diſtinguiſhed by the name of ii 
mineral. waters, or acidulous waters. - coke 


eral, 
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dely to ſome of their predominant principles. Hence 
SS ten are called acidulous, ' alkaline, martial, 


utral. &c. : , 8 % 
"When a mineral water is to be examined, we may 


ve the following rules : ALL: R 
8 1 to be made near the ſpring, if 
le. | | 
—_ Gtuation of the ſpring, the nature of the ſoil, 
and the neighbouring riſing grounds, ought to be exa- 
ined. | N £524 ,.40 
S Its ſenſible qualities, as its ſmell, taſte, colour, are 
to be obſerved. LS F 

Its ſpecific gravity and heat are to be aſcertained 
by the hydroſtatical balance and the thermometer. 

From the properties above-mentioned of ſpirituous 
mineral waters, we may diſcover whether it be one of 
this claſs. For greater certainty we may make the fol- 
lowing trial. Let the neck of a wet bladder be tied to 
the neck of a bottle containing ſome of this Water. By 
ſhaking the water, any gas that it may contain will be 
diſengaged, and will ſwell the bladder. If the'neck of 
the bladder be then tied with a ſtring above the bottle, 
and be cut below this ſtring, ſo as to ſeparate the blad- 
der from the bottle, the quantity and nature of the 
contained gas may be further examined. | - 

Laſtly, we muſt obſerve the changes that are ſpon- 
taneouſly produced upon the water in cloſe and in 
open veſſcls, and with different degrees of heat. If 
by theſe means any matter be eryſtallized or depoſited, 
it muſt be ſet apart for further examination. j 44] 

Theſe preliminary experiments and obſervations 
will almoſt certainly indicate, more or leſs ſenſibly, 
ſomething concerning the nature of the water, and 
will point out the method to be followed in our further 
inquiry. 

We muſt then proceed to the decompoſition of the 
water, either without addition, and merely by evapora- 
tion and diſtillation, or with the addition of other ſub- 
flances, by means of which the matters contained in 


- 


the water may be precipitated and diſcovered. , It is, 


not material which of theſe two methods be firſt prac- 
tiſed, but it is quite neceſſary that the one ſhould ſuc- 
cced the other, If we begin by evaporating and di- 
lulling, theſe operations muſt be ſometimes interrup- 
ted, that the ſeveral principles which riſe at different 
times of the diſtillation may be obtained and exami- 
ned ſeparately, and alſo to allow the ſeveral ſalts that 
may be contained to cryſtallize by the evaporation 
and by cold, 

The ſubſtances generally found in mineral waters, 
are almoſt always combinations of vitriolic acid, and 
thoſe of marine acid, together with the ſeveral mat- 
ters that theſe acids are capable of diſſolving. - 

The following combinations of vitriolic acid are 
tound in mineral waters. | 
a E oatile ſulphureous acid. This is ſeldom found, 
both becaule it caſily loſes its phlogiſton, and becauſe 
it muſt almoſl always meet with ſome ſubſtance that it 
is ena diſſolving. | 

2. Sphur. This is found ſometimes ſingly, but ge- 
ror 5 ri a liver of ſulphur. In chele 665.44 

ihn Or 
1 Wes 2 $ ac by means of calcareous 


3. Vitrielic ſalts with earthy baſes. "Theſe ſalts are 
2 | 
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Other diviſions of mineral waters may be made re- 


MIN 


frequently ſelenitic, that is, their acid is combined heran. 


with a calcareous earth; or they are of the nature of 
Epſom ſalt, the baſis of which is magneſia. Some- 


times, but not ſo frequently, they are al/uminous, 


when their acid happens to be united with an argilla- 
ceous earth. | 18 

4. Vitriols. Martial vitrisl is frequently contained 
in mineral waters; vitriol of copper is ſometimes, but 
ſeldom, and vitriol of zinc is ſtill more rarely found 
in theſe waters. The vitriols of other metallic ſub— 
ſtances are ſcarcely ever, but in very ſingular caſes, 
found in water. 

5. 'Laftly, vitriolic falts with baſis of fixed altal:. 
This is always Glauber's ſalt, Neither vi?riolated tar- 
tar nor vitriolic ammoniacal ſalt are ever found, unlefs 
by ſome ſingular accident, in mineral waters. 

The combinations of marine acid that are contain- 
ed in mineral waters are common ſalt, and marine ſalt 
with earthy baſis. For no combinations of this acid 
with phlogiſton are known; and it is very ſeldom found 
united with any metallic ſubſtance. 

Compounds formed of the nitrous acid with an ear- 
thy baſis are very common in waters in this couatry, 
inſomuch that ſome have thought that nitre might be 
extracted from them advantageouſly in the way of 
trade. Sce CurmisTery, n“ 178. In France, how- 
ever, the caſe ſeems to be otherwiſe ; for Mr Macquer 
determines, in his Chemical Dictionary, that the ni- 
trous acid is not (nay that it cannot) be found in wa- 
ters except by accident. 

Theſe are the principal ſubſtances that form almoſt 
all theſe waters. We ſhall now ſhew the proofs by 
means of which they may be diſcovered in water, 


without decompoling the water by evaporation or by 


diſtillation. 

If any portion of diſengaged acid or alkali be con- 
tained in water, it may — known by the taſte, by 
changing the coleur of violets or of turnſol, and by 
adding the preciſe quantity of acid or of alkali that is 
neceſſary for the ſaturation of the contained diſenga- 
ged ſaline matter. 

Sulphur, and liver of ſulphur, may be diſcovered in 
waters by their ſingular ſmell, and by the black colour 
which theſe ſubſtances give to white metals or to their 
precipitates, but eſpecially to ſilver. 

Vitriolic ſalts with earthy baſis may be diſcovered 
in water by two proofs : 1. By adding ſome fixed al- 
kali, which decompoſes all theſe falts, and preci- 
pages their earthy baſis; and, 2. By adding a ſo- 

ution of mercury in nitrous acid, which allo decom- 
poſes theſe ſalts, and forms a 7urbith mineral with their 
acid. But for this purpoſe the ſolution of mercur 
ought to have a ſyperabundant quantity of acid: for 
this ſolution, when perfectly ſaturated, forms a preci- 
pitate with any kind of water, as M. Rouclle has very 
juitly remarked ; and indeed, all metallic ſolutions in 
any acids are ſtrictly capable of decompoſition by wa- 
ter alone, and ſo much more eaſily as the acid is more 
perfectly faturated with the metal. 

Martial vitrio] or iron combined with any acid, or 
even with gas, ſhews itſelf in waters by blackening an 
infuſion of galls, or by forming a Pruſſian blue with the 
phlogiſticated alkaline lixivium. 

The vitriol of copper, or copper diſſolved by any 
acid, may be diſcovered by adding ſome of the vola- 
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colour; or by the addition of clean iron, upon the 
ſurface of which the copper is precipitated in its na- 
tural or metallic ſtate, 

Glauber's ſalt is diſcovered by adding a ſolution of 
mercury in nitrous acid, and forming with it a turbith 
mineral ; or by cryſtallization. 

Common ſaſt contained in waters forms with a ſo- 
lution of filver in nitrovs acid a white precipitate, or 
juna cornea. It may alſo be known by its cryttalliza- 
tion. Marine ſalt with earthy baſis produces the ſame 
effect upon ſolution of ſilver. It alſo. forms a preci- 
pitate when fixed alkali is added. The acrimony, 
bitterneſs, and deliqueſcency of this ſalt, ſerve to di- 
ſtinguiſh it, 

The proofs related for the examination of mineral 
waters, are only thoſe which are moſt eſſential. Many 
others may be made to confirm the former proofs: but 
the details of theſe are too extenſive to be inſerted 
here, We ſhall add only two of theſe, becauſe they 
are very general, and may be very uſeful. 

The firſt is the production of artificial ſulphur, or 
of the volatile ſulphureous acid; by which means the 
vitriolic acid may be diſcovered in any combination 
whatever. For this purpoſe, the matter to be examin- 
ed muſt be mixed with any inflammable ſubſtance, and 
expoſed to a red heat. If this matter contained but a 
_— of vitriolic acid, it would be rendered ſenfible 

y the ſulphur, or by the volatile ſulphureous acid 
thence produced, 

The ſecond general proof for mineral waters which 
we ſhall mention here, ſerves to diſcover any metallic 
ſubſtance whatever, diſſolved in water by any acid, 
This proof conſiſts in adding ſome of the liquor ſatu- 


M I N E R 


TP that ſcience which teaches us the properties of mi- 
neral bodies, and by which we learn how to cha- 

— diſtinguiſh, and claſs them into a proper or- 
er. 

Mineralogy ſeems to have been in a manner co- 
eval with the world. Precious ftones of various kinds 
appear to have been well known among the Jews and 
Egyptians in the time of Moſes ; and even the moſt 
rude and barbarous nations appear to have had ſome 
knowledge of the ores of different metals. As the 
ſcience is nearly allied to chemiſtry, it is probable that 
the improvements both in chemiſtry and mineralogy 
have nearly kept pace with each other; and indeed it 
is but of late, ſince the principles of chemiſtry were 
well underſtood, that mineralogy hath been advanced 
to any degree of perfeQion, The beſt way of ſtudy- 


ing mineralogy, therefore, is by applying chemiſtry to 


it; and not contepting ourſelves merely with inſpec- 
ting the outſides of bodies, but decompounding them 
according to the rules of chemiſtry. This method 
hath been brought to the greateſt perfection by Mr 
Pott of Berlin, and after kim by Mr Cronſtedt of 
Sweden. To obtain this end, chemical experiments 
in the large way are without doubt neceſſary ; but as 
a great deal of the mineral kingdom has already been 
examined in this manner, we do not need to repeat 
all thoſe experiments in their whole extent, unleſs 
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Mineral. tile ſpirit of ſal ammoniac, which produces a fine blue 


M INN 

rated by the colouring matter of Pruſſian blue, deſeri. 
bed under the article CuBMUisrzr, ne 391. This 1; 
quor produces no effects upon any neutral ſalts with 
earthy or alkaline baſes, but decompoſes all metallie 
ſalts: ſo that if no precipitate be formed upon addin» 
ſome of this liquor, we may be certain that the water 
does not contain any metallic ſalt; and on the contrary 
if a precipitate be formed, we may certainly infer that 
the water does contain ſome metallic ſalt. 

Two kinds only of gas, or the ſpirituous volatile pan 
of ſome waters, are hitherto known; of which one i; 
the volatile ſulphureous acid, and the other is fixed air, 
See Air, Fixed Hir, and Gas, paſim. Air united 
ſuperabundantly with ſpirituous waters is the chief 
cauſe of their lightneſs, piquancy, and ſparkling, 

When the nature and quantities of the principles 
contained in a mineral water are aſcertained by ſuitable 
experiments, we may imitate artificially this water, by 
adding to pure water the ſame proportions of the ſame 
ſubſtances, as Mr Venel has done in examining ſeye. 
ral waters, eſpecially that of Selters. 

We may eaſily perceive the neceſſity of uſing no vef. 
ſels in theſe experiments, but ſuch as are perfealy 
clean and rinſed with diſtilled water; of weighing the 
products of the experiments very exactly; of making 
the experiments upon as large quantities of water as ig 
poſlible, eſpecially the evaporations, cry ſtallizations, and 
diſtillations ; and of repeating all experiments ſeveral 
times. We may further obſerve, that the mixtures 
from which any precipitates might be expected ought 
to be kept two or three days, becauſe many of theſe 
precipitates require that time, or more, to appear, er 
to be entirely depoſited. 
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ſome new and particular phenomena ſhould diſcover 
themſelves in thoſe things we are examining ; elſe 
the tediouſneſs of thoſe proceſſes might diſcourage 
ſome from going farther, and take up much of the 
time of others that might be better employed. An 
eaſier way may therefore be adopted, which even 
for the moſt part is ſufficient, and which though 
made in miniature, yet is as ſcientifical as the com- 
mon manner of proceeding in the laboratories, ſince 
it imitates that, and is founded upon the ſame prin- 
ciples. This conſiſts in making the experiments upon 
a piece of charcoal with the concentrated flame of 3 
candle blown through a blow-pipe. The heat occa- 
ſioned by this is very intenſe; and the mineral bodies 
may here be burnt, calcined, melted, and ſcorified, 
&c. as well as in any great works. 

A pockct- laboratory containing all things neceſſary 
for trying mineralogical experiments is repreſented, 
Plate CLXXXI, fig. I. with the caſe, exacily of the 
form, bigneſs, and proportions as that made uſe of by 
Mr Cronſtedt: what alterations there may be want 
are eaſily found out by practice. : 

c, h. Are the two parts of which the Brow-P'p* 
conſiſts, and which are already deſcribed under that 
article. : 

4. A wax · candle, deſtined to be made uſe of, part!” 
cularly in travelling, when no other candle is to wy 4 
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5. A pair of nippers, to handle ſo much the eafier 


voEx-theſe things which are to be tried, becanſe they are 
ents enerally ſmall particles: this ſerves alſo to touch 


and turn the ſubjeAs during the experiments, when 

they are hot and could not be well handled with the 
ers. 

a: e, , Are three phials, to put the required fluxes 

in, viz. borax, the mineral alcali /a/ ſodæ), and fal 

fuſibile microcoſmicum, - 

g. A hammer, to break any part df a ſtone, when 
it is to be tried: this ſerves alſo to pound things with. 

ji. A magnifying-glaſs, neceſſary when the objects 
are too ſmall to be ſeen by the naked eye. 

1. A ſteel to ſtrike fire, by which the hardneſs or 
ſoftneſs of the bodies is tried. - 

/. A loadſtone, to diſcover the preſence of iron. 

1”. A file, wherewith to diſtinguiſh natural gems, 
quartz-cryſtals, and artificial or coloured glaſſes, from 
one another. | 

». A thin ſquare plate made of untempered ſteel, 
filed flat on one fide to pound things upon, and po- 
liſhed on the other fide to hammer metals upon. 

Above this ſteel plate 7, and within the circle 
drawn round about it, is the place for a candleftick, 
This candleſtick is ſhewn in plan, fig. 2. and in profile, 
fig. 3. It conſiſts of a round bent plate; the point 
a, and the ring 5 round it, is inſtead of the ſocket 
in another candleftick, which would here take up too 
much room. 

Fig. 4. is a thin iron ring, a ſixth part of an inch 

high; within this ring the pounding and grinding of 
the things upon the ſteel plate, fig, 1. 2, is performed, 
that they may not be loſt, In packing up, this ring 
is to be put looſe upon the candleſtick; and, as it is 
lower than the point of this, it does not take up much 
room in the caſe. 
f The whole caſe thus made, with all the inſtruments 
in it, is no more than one and an eighth part of an 
inch high, and conſequently not more troubleſome to 
be carried in the pocket than a ſmall book. 

The pocket · laborato y here deſcribed, and the box 
for the acids, to be afterwards mentioned have been 
improved after the manner of Mr Cronſtedt, by a 
gentleman particularly acquainted with Mr Enge- 
from, from whom he learned this method of ma- 
king mineralogical experiments. The bulk. of the 
firſt has been reduced nine and a half cubic inches; 
its length being diminiſhed one ſixteenth of an inch, 
the breadth five and the depth two; notwithſland- 
ing which, there is alſo added a piece of charcoal 
for trying the experiments, a flint, a piece of agarie 
under, and ſome matches for lighting the candle. 
The three phials 1 m v for the ſalts, are of different 
colours, to prevent any miſtake. The candleſtick 
has different concentric grooves for keeping the reſults 
of the trials ſeparate, The blow-pipe & has a ſilver 
mouth. piece, and ſcrews in the middle of the ball, in 
order to clean out the moiſture with the greater eaſe; 
and the ſmall wire (Plate CLV. fig. 2. ns 1.) is more 
a any" detached than fixed round it. The 0- 
oe box for the acids is reduced to leſs than a fourth 
k 1 bulk, being exactly of the fame ſize with 
fo bove. It contains two ſmall matraſſes (fig. 4.) 
; N ſolutions a trough (fig. 5.) for waſhing 

ore after its being pounded ; and the three ſmall 


— MINERALOGY. | 
| bottles with double ſtoppers, 


Both theſe pocket-laboratories, made in the neateſt 
manner by an ingeniors artiſt, may be had ready fur- 
niſhed with the pureſt acids, &c. at the General Office 
of Buſineſs, Arts, and Trade, N* 98. Wood-ftreet, 
Cheapſide. 

Whenever any thing is to be tried, one muſt not 
begin immediately with the blow-pipe; ſome prelimi- 
nary experiments ought to go before, by which thoſe 
in the fire may afterwards be directed. For inſtance, 
a ſtone is not always homogeneous, or of the ſame 
kind throughout, although it may appear to the eye 
to be ſo: the magnifying-glaſs is therefore neceſſary, 
to diſcover. the heterogeneous particles, if there be 
any ; and theſe ought to be ſeparated, and every thing 
tried by itſelf, that the effects of two different things, 
tried together, may not be attributed to one alone. 
This might happen with ſome of the finer micæ, which 
are now and then found mixed with ſmall particles of 
quartz, ſcarcely to be perceived by the eye. The 
trapp (in German ſchewartz/tein) is alſo ſometimes 
mixed with very tine particles of feltſpat (Datum 
ſcintillans), or of calcareous ſpar, &c. After this ex- 

eriment follows that to try the hardneſs of the ſtone 
in queſtion with the ſteel. The flint and garnet kinds 
are commonly known to ſtrike fire with the ſtee]; but 
there are alſo other ſtones, though very ſeldom, found 
ſo hard as to ſtrike fire: a kind of trapp is found of 
that bardneſs in which no particles of feltſpat are to 
be ſeen. Coloured glaſſes reſemble true gems ; but 
as they are very ſoft in compariſon to theſe, they are 
eaſily diſcovered by means of the file: the com- 
mon quartz-cryſtals are harder than coloured glaſſes, 
but ſofter than the gems. The loadſtone diſcovers the 
prefence of iron, when it is not mixed in too ſmall a 


quantity in the ſtone, and often before the ſtone is 


roaſted. Some kinds of hæmatites, and particularly 
the cœruleſcens, is very like ſome other iron ores; 
but diſtinguiſhes itſelf from theſe by a red colour 
when pounded, and others giving a blackiſh powder, 
and ſo forth. 

To manage the blow-pipe with eaſe requires ſome 
practice. A beginner blows generally too ſtrongly, 
which forces him to take breath very often, and then 
he draws the flame at the ſame time along into the 
blow-pipe : this is troubleſome for himſelf, and tha 
experiment cools always a little at the ſame time. 
But the more experienced can breathe in through 
the noſe, and yet at the ſame time blow through the 
pipe, whereby a conftant flame from the candle is 
kept up. The whole art conſiſts in conſtantly taking 
in air through the noſe, and with the tongue modera- 
ting its blowing out; ſo that the tongue performs 
nearly the office of a ſucker in a pump; or rather, 
the action of the noſe, lungs, and mouth, reſembles 
here the action of beilows with double partitions. In 
this manner there is no need of blowing violently, but 
only with a moderate and equal force; and thus the 
breath can never fail the operator. The only in- 
conveniency attending it is, that the lips grow weak 
or tired, after having continued to blow for a while in 
one ſtrain; but they ſoon recover their former ſlrength 
by ccaſing to blow for ſome minutes. 
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The candle uſed for this purpoſe ought to be ſnuff— 
ed often, but io that the top of the wick may retain 


ſome fat in it, becauſe the flame is not hot enough 


when the wick is almoſt burnt to aſhes; fo that only the 
top mult be ſauffed off, becauſe a low wick gives too 
ſmall a flame. The blue flame is the hotteſt ; this ought 
therefore to be forced out when a great heat 1s required, 
and only the point of the flame mult be directed upon 
the ſubject which is to be eſſayed. 

The piece of charcoal made uſe of in theſe experi- 
ments mult not be of a diſpofition to crack, If this 
ſhould happen, it muſt gradually be heated until it 
does not crack any more, before any eſſay is made 
upon it, If this be not obſerved, but the eſſay made 
immediately with a ſtrong flame, ſmall pieces of it 
will ſplit off in the face and eyes of the eſſayer, and 
often throw along with them the matter that was to 
be efſayed. Charcoal which is too much burnt con— 
ſumes too quickly during the experiment, leaving ſmall 
holes in it, wherein the matter to be tried may beloſt: 
and charcoal that is burnt too little catches fla. me from 
the candle, burning by itfelf like a piece of wood, which 
likewiſe hinders the proceſs. 

Of thoſe things that are to be eſſayed, only a ſmall 
piece muſt be broke off for that purpoſe, not big- 
ger than that the flame of the candle may be able to 
act upon it at once, if required; which is ſome- 
times neceſſary; for inftance, when the matter re- 
quires to be made red-hot throughout. A piece of 
about an eighth part of an inch ſquare is reckoned of 
@ moderate fize, and fitteſt for experiments; ſeldom 
more, but rather leſs. This proportion is only men- 
tioned as a direction in regard to the quantity, the 
figure being of no conſequence at all, a piece broke off 
from a ſtone ſeldom or hever happening to be ſquare. 
But here it is to be obſerved, that the piece ought to 
be broke as thin as poſſible, at leaſt the edges: the 
advantage thereof is eafily ſeen, the fire having then 
more influence upon the ſubject, and the experiment 
being quicker made. This is particularly neceſſary 
to be obſcrved when ſuch ſtones are to be effayed, 
which, although in ſome reſpects fuſible by themſelves, 
yet reſiſt conſiderably the action of the fire; becauſe 
they may by theſe means be brought into fuſion, at 
Jeaſt at their edges, which elſe would have been very 
difficult if the piece Had been thick, 

Some of the mineral bodies are very difficult to keep 
Ready upon the charcoal during the experiment, be- 
fore they are made red-hot ; becauſe, as ſoon as the 
flame begins to act upon them, they ſplit aſunder with 
violence, and diſperſe. Such often are thoſe which are 
of a ſoft confiltence, or a particular figure, and which 
preſerve the fame figure in however minute particles 
they are broke; for inſtance, the calcareous ſpar, the 
ſparry gypſum, ſparry fluor, white ſparry lead-ore, the 
potters ore, ¶ galena teſſcllata), the teſſellated mock- 
lead or blende, &c. even all the common fluors which 
have no determinate figure, and molt of the minere 
auetallorum catciformes cry/talliſate or ſpatoſe : all theſe 


are not ſo compact as con mon hard ſtones; and there- - 


fore, when the flame is immediately puſhed at them, 
the heat forces itſelf quickly through and into their 
clefts or pores, and cauſes this violent expanſion and 
diſperſion. Many of the clays are likewiſe apt to crack 
in the fire, which may be for the molt part aſcribed to 


* * 


the humidity, of which they always retain a 
Beſides thoſe enumerated, there may be found 
then other mineral bodies of the ſame quality 

The only way of preveating this inconventency i3 
to heat the body as ſlowly as poſſible, It is' beſt fr 
of all to heat that place of the charcoal where the 
piece is intended to be put on, and afterwards lay it 
thereon ; a little crackling will then enſue, 
monly of no great conſequence, After that, the flame 
is to be blown very ſlowly towards it, in the begin- 
ning not directly upon, but ſomewhat above it, an1 
ſo approaching nearer and nearer with the flame until 
it becomes red-hot. This will do for the moſt part; 
but there are nevertheleſs ſome ſubſtances which, uy 
withſtanding all theſe precautions, it is almoſt impoſſible 
to kerp on the charcoal. Thus the fluors are gene- 


rally the moſt difficult; and as one of their principal 


characters is diſcovered by their effects in the fire per 
ſe, they ought neceſſarily to be tried that way, To this 
purpole it is beſt to make a little hole in the charcos] 
to put the fluor in, and then to put another piece of 
charcoal as a covering upon this, leaving only a ſmall 
opening for the flame to come in at, and to look at 
the proof. As this ſtone will nevertheleſs moſtly ſplit 
and fly about, a larger piece thereof than is beſore- 
mentioned muſt be taken, in order to have at leaſt 
ſomething of it left. 

But if the experiment is to be made upon a ſtone 
whoſe effects one does not want to ſee in the fire per 
fe, but rather with fluxes, then a piece of it ought to 
be forced down into melted borax, when always ſome 
part of it will remain in the borax, notwithſtanding the 
greateſt part may ſometimes fly away by cracking. 

As the ſtones undergo great alterations when expo- 
ſed to the fire by themſelves, whereby ſome of their 
eharacteriſtics, and often the moſt principal, are diſco- 
vered, they ought firſt to be tried that way; obſerving 
what has been ſaid before concerning the quantity of 
the matter, direction of the fire, &c. The following 
effects are generally the reſults of this experiment, viz, 

1. Calcareous earth or ſtone, when it is pure, does 
never melt by itſelf, but becomes white and friable, ſo 
as to break freely between the fingers; and, if ſuffer- 
ed to cool, and then mixed with water, it becomes hot, 
joſt as common quick-lime. As in theſe experiments 
only very ſmall pieces are uſed, this laſt effect is belt 
diſcovered by putting the proof on the outſide of the 
hand, with a drop of water to it, when inſtantly a very 
quick heat is felt on the ſkin, When the calcareous 
ſublance is mixed with the vitriolic acid, 2s in ihe 
gypſum ; or with clay, as in the mzrle; it commonly 
melts by itſelf; yet more or leſs difficultly in propor- 
tion to the differences of the mixtures: the gypſum 
produces generally a white, and the marle a grey glaſs 
or flag. When there is any iron in it, as in white 
iron ore, it becames dark, and ſometimes quite black, 
&c. | | 

2. The ſiliceæ never melt alone, but become gene- 
rally more brittle after being burn: ſuch of them 48 
are coloured become colourleſs, and the ſooner when 
it does not ariſe from any contained metal; for in- 
ſtance, the topazes, amethiſts, &. ſome of the pre- 
cious tones, however, excepted, And ſuch as arc 


mixed with a quantity of iron grow dark in the fire, 
as lome of tue jaipers, &c. 
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The garnet-kind melt always into a dark flag; 
and ſometimes ſo eaſily, that it may be brought into 
and globule upon the-charcoal, 

The argillaccæ, when pure, never melt, but be- 
come white and hard : the ſame effects follow when 
they are mixed with phlogiſton : for inſtance, the ſoap- 
rock is eaſily cut with the knife; but, being burnt, it 
cuts glaſs, and would ſtrike fire with the {tcel, if as 
large a piece as is neceſſary for that purpoſe could 
be tried in this way. The ſoap rocks are ſometimes 
found of a dark brown and nearly black colour, but 
hecome white in the fire, as a piece of China ware: 
however, care mult be taken not to puſh the flame from 
the top of the wick, there being for the moſt part a 
ſuoty ſmoke, which commonly will darken all that it 


touches; and if this is not obſerved, a miſtake in the. 


experiment might eaſily happen: but if it is mixed 
with iron, as it is ſometimes found, it does not ſo eaſily 
part with its dark colour. The argillacez, when mix- 
ed with lime, melt by themſelves, as above-mentioned. 
When mixed with iron, as in the boles, they grow dark 
or black ; and if the iron 1s not in too great a quan- 
tity, they melt alone into a dark flag: the ſame hap- 
pens when they are mixed with iron and a little of the 
vitriolic acid, as in the common clay, &c. 

The micaceæ and aſbeſtinæ become ſomewhat 
hard and brittle in the fire, and are more or leſs refrac- 
tory, though they give ſome marks of fuſibility. | 

6. The fluors diſcover one of their chief characteri- 
ſties by giving a light, like phoſphorus, in the dark, 
when they are ſlowly heated; but loſe this property, 
as well as their colour, as ſoon as they are made red- 
hot: they commonly melt in the fire into a white 
opaque ſlag, though ſome of them not very eaſily. 


7. Some ſorts of the zeolites, a ſtone lately diſco- 


vered, melt eaſily and foam in the fire, ſometimes nearly 
as much as borax, and become a frothy flag, &c.. 

8. A great many of thoſe mineral. bodies which are 
impregnated with iron, as the boles, and ſome of the 
white iron ores, &c. as well as ſome of the other iron 
ores, viz, the bloodſtone, are not attracted by the 
loaditone before they have been thoroughly roaſted, &c. 

After the mineral. bodies have been tried in the fire 
by themſelves, they ought to be melted with fluxes, to 
find out if they can be diſſolved or not, and ſome other 
phenomena attending this operation. 'To this purpoſe 
three different kinds of ſalts are uſed as fluxes, viz. ſal 
„ede, bras, and ſal fuſtbils microcoſmicum. 

The fal ſodæ is not much uſed in theſe ſmall expe- 


riments, its effects upon the charcoal rendering it for 


the moſt part improper; becauſe, as ſoon as the flame 
begins to act upon it, it melts inſtantly, and is almoſt 
wholly attracted by the charcoal. When this ſalt is 
employed to make any experiment, but a very little 
quantity thereof is wanted at once, viz. about the cu- 
ical contents of an eighth part of an inch, more or 
ele; this is laid upon the charcoal, and the flame blown 
on it with the blow- pipe; but as this ſalt commonly is 
in form of a powder, it is neceſſary to go on very ſoft- 
ly, that the force of the flame may not diſperſe the 
minute particles of the ſalt. As ſoon as it begins to 
melt, it runs along on the charcoal almoſt as melted 
tallow; and when cold, it is a glaſſy matter of an o- 
Paque dull colour ſpread on the coal. The moment it 
a melted, the matter which is to be tried ought to be 
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put into it, becauſe otherwiſe the greateſt part of the Method of 


ſalt will be ſoaked into the charcoal, and too little 9 


it left for the intended purpoſe: the flame ought then 
to be directed on the matter itſelf, and if the ſalt ſpreads 


too much about, leaving the proof almolt alone, it 


may be brought to it again by blowing the flame on 
its extremities, and directing it towards the ſubject of 
the experiment. In the eſſays made with this falt, it 
is true, we may find if the mineral bodies which are 
melted wit? 1t have been diſſoved by.it or not; but we 
cannot tell with any certainty whether this is done ha- 
ſtily and with force, or gently and ſlowly ; whether 
only a leſs or a greater part of the matter has been diſ- 


. ſolved ; nor can it be well diſtinguiſhed if the matter 


bas imparted any weak tincture-to the flag ; becauſe 
this ſalt always bubbles upon the charcoal during the 
experiment, nor 1s it clear when cool ; ſo that ſcarce 
any colour, except it be a very deep one, can be diſ- 
covered, although it may ſometimes be coloured by 
the matter that has been. tried. 

The two other ſalts, viz. the Borax, and the ſal fu- 


fibile microcoſmicun, are very well adapted to theſe ex- 


periments, becauſe they may by the flame be brought 
to a clear uncoloured and tranſparent glaſs; and as 
they have no attraction to the charcoal, they keep 
themſelves always upon it in a round globular form. 
The /al fuſibile micr:coſmicum is very ſcarce, and not to 
be met with in the ſhops; it is made of urine. For 
its preparation, ſee CukMis rx, n* 308. 

The quantity of theſe two ſalts required for an ex- 


periment is almoſt the ſame as the ſal ſodæ; but as 


theſe ſalts are cryltalliſed, and conſequently include a 

reat deal of water, particularly the borax, their bulk 
is conſiderably reduced when melted, and therefore 
little more may. be taken than the before-mentioned 
quantity. 

The borax and microcoſmic ſalt, when expoſed to the 
flame of the blow-pipe, bubble very much and foam 
before they melt to a clear glaſs; but more fo the bo- 
rax, which for the moſt part depends on the water they 
contain: and as this would hinder the eſſayer to make 
due obſervations on the phenomena of the experiment, 
the ſalt which is to be uſed mult firſt be brought to 
clear glaſs before it can ſerve as a flux; it muſt there- 
fore be kept in the fire until it is become ſo tranſpa- 
rent that the cracks in the charcoal may be ſeen thro? 


it. This done, whatſoever is to be tried, is put to it, 


and the fire continued. 

Here it is to be obſcrved, that for the eſſays made 
with any of theſe two fluxes on mineral bodies, no lar- 
ger pieces of thele mult be taken than that all rogether 
they may keep a globular form upon the charcoal; 
becauſe then it may be better diſtinguiſhed in what 
manner the flux acts upon the matter during the expe - 
riment: if this is not obſerved, the flux, communica- 


ting itſelf with every point of the ſurface of the mine- 


ral body, ſpreads all over it, and keeps the form of this 
laſt, which commonly 1s flat, and by that means hin- 


ders the operator to obſerve all the phenomena which 


may happen. Beſides, the flux being in too ſmall a 
quantity, in proportion to the budy to be tried, is tos 
weak to act with all its force upon it. The beſt pro- 
portion, therefore, is about a third part of the mineral 
body to the flux. And, as the quantity of the flux 


(21, 23) makes a globe of a due fize, in regard to the 
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reateſt heat that it is poſſible to procure in theſe ex- 
periments, the ſize of the mineral body (8) required 
when it is to be tried in the fire by itſelf, is too large 
on this occaſion, the third part of it being here almoit 
ſufficient. 

'The ſal ſodz, as has been ſaid before, is not of much 
uſe in theſe experiments; nor has it any particular 
qualities in preference to the two laſt- mentioned ſalts, 
except that it diſſolves the zeolites eaſier than the bo- 
rax and the ſa/ fuſtbile microcoſmicum. 

This laſt- mentioned ſalt ſhews almoſt the ſame ef- 
fects in the fire as the borax; and differs from this in 
very few circumſtances, of which one of the principal 
is, that, when melted with manganeſe, it becomes of 
a crimſon hue, inſtead of a jacinth colour, which bo- 
rax takes, | 

This ſalt is, however, for its fcarcity, ſtill very little 
in uſe, borax alone being that which is commonly u- 
ſed. Whencver a mineral body is melted with any of 
theſe two laſt mentioned ſalts, in the above-deſcribed 
manner, it is eaſily ſeen whether it is quickly diſſolved; 
becauſe in that caſe an efferveſcence ariſes, which laſts 
till the whole is diſſolved; or whether this is ſlowly 
done, in which caſe few and ſmall bubbles only tiſe 
from the matter: likewiſe, if it cannot be diſſolved at 
all; becauſe then it is obſerved only to turn round in 
the flux without the leaſt bubble, and the edges look 
as ſharp as they were before. 

In order further to illuſtrate. what has been ſaid about 
theſe experiments, we ſhall mention ſome inſtances 
concerning the effects of borax upon the mineral bo- 
dies, Viz. 

1. The calcareous ſubſtances, and all thoſe tones 
which contain any thing of lime in their compoſition, 


diſſolve readily, and with efferveſcence, in the borax : 


29 
30 


31 
32 
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34 


this efferveſcence is the more violent, the greater the 
portion of lime contained in the ſtone. This, how- 
ever, is not the only reaſon in the gypſum, becauſe 
both the conſtituents of this do readily mix with the 
borax, and therefore à greater efferveſcence ariſes in 
melting gypſum with the borax than lime alone. 

2. The ſilice do not diſſolve, unleſs ſome few, which 
contain a quartity of iron. | 

3. The argillaceæ, when pure, are not acted upon 
by the borax; but when they are mixed with ſome he- 
terogeneous bodies, they are diſſolved, though very 
flowly; ſuch ts, for inftance, the ſtone marrow, the 
common clay, &. _ 

4. The granatez, zeolites, and trapp, diſſolve but 
ſlowly. 

5. The fluores, aſbeſtinæ, and micaceæ, diſſolve for 
the molt part very eaſily; and fo forth. 

Some of theſe bodies melt to a colourleſs tranſpa- 
rent glaſs with the borax ; for inſtance, the calcareous 
ſubſtances when pure, the fluors, ſome of the zeolites, 


&c. Others tinge the borax with a green tranſparent 


colour; viz. the granateæ, trapp, ſome of the argil- 
laceæ, ſome of the micacez and aſbeſtinæ: this green 
has its origin, partly from a ſmall portion of iron 
which the granatez particularly contain, and partly 
from phlogiſton. | 
The borax cannot diffolve but a certain quantity of 
a mineral body proportional to its own. Of the cal- 
careous kind it diffolres a vaſt quantity ; but turns at 
laſt, whcu too much has been added, from a clear, 


Apparatu 
tranſparent, to a white opaque flag. When the quan. M 

. ; » Methog 
tity of the calcareous matter exceeds but little in pro. making 
portion, the glaſs looks very clear as long as * prrimen 
mains hot ; but as ſoon as it begins to cool 
half opaque cloud is ſeen to ariſe from the bottom 
which ſpreads over the third, half, or more of the glaſy 
globe, in proportion to the quantity of calcareous mat. 
ter; but the glaſs or "ag is nevertheleſs ſhining, and 
of a glaſſy texture when broke: if more of this matter 
be added, the cloud riſes quicker and more Opaque 
and ſo by degrees till the flag becomes quite milk. 
white: it is then no more of a ſhining, but rather d 
appearance, on the furface; is very brittle, and of a 

rained texture when broke, 

All that has been ſaid hitherto of experiments upon 
mineral bodies, is only concerning the ſtones and 
earths, We now proceed to the metals and ores, in 
order to deſcribe the manner of examining theſe bo- 
dies, and particularly the management of the blow. 
pipe in theſe experiments. An exact knowledge and 
nice proceeding are ſo much the more neceſſary here, 
as the metals are often ſo much diguiſed in their ores 
as to be very difficultly known by their external ap- 
pearance, and liable ſometimes to be miſtaken one for 
the other: ſome of the cobalt ores, for inſtance, re- 
ſemble much a pyrites arſenicalis ; there are alſo ſome 
iron and lead ores which are nearly like one another, 
&C. 

As the ores generally conſiſt of metals mineraliſed 
with ſulphur or arſenic, or ſometimes both together; 
they ought firft to be expoſed to the fire by themſelves 
in order not only to determine with which of them 
they are mineraliſed, but alſo to ſet them free from 
theſe volatile mineraliſing bodies: And this alſo ſerves 
inſtead of calcination, by which-they are prepared for 
further eſſays. 

Here it muſt be obſerved, that, whenever any meta] 
or fuſible ore is to be tried, a little concavity muſt be 
made in that place of the charcoal where the matter 
is to be put; becauſe, as ſoon as it is melted, it forms 
itſelf into a globular figure, and might then roll from 
the charcoal, if its ſurface was plain; but when borax 
is put to it, this inconveniency is not ſo much to be 
feared, 

Whenever an ore is to be tried, a ſmall bit is broke 
off for that purpoſe, of ſuch a ſize as has been di- 
reed; this bit is laid upon the charcoal, and the 
flame blown on it lowly: Then the ſulphur or ar- 
ſenie begins to part from it in form of ſmoke; theſe 
are eafily diſtinguiſhed from one another by their 
ſmell, that of ſulphur being ſufficiently known, and 
the arſenic ſmelling like garlic. The flame un to 
be blown very ſoftly, as long as any ſmoke is ſeen t0 
ariſe from the ore; but after that the heat mult be 
augmented by degrees, in order to make the calcina- 
tion as perfect as poſſible. If the heat is appliec 
very ſtrong from the beginning upon an ore that con. 

tains much of the ſulphur or arſenic, this ore will 
preſently melt, and yet loſe very little of its minerali- 
ling bodies, and by that means render the calcination 
very imperfe&. It is, however, impoſſible to — 
the ores in this manner to the utmoſt perfection, whic 
is eaſily ſeen in the following inſtance, viz. in melting 
down a calcined potter's ore with borax, it will 
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or which is {till left, the vitriolic acid of this 
9 with the borax, and cauſing this motion. 
However, lead, in its metallic form, melted in this 
manner, bubbles alone upon the charcoal, if any ſul- 
nur remains in it. But as the lead, as well as ſome 
of the other metals, may raiſe bubbles upon the char- 


coal, although they are quite free from the ſulphur, 


ouly by the flame's being forced too violently on it, 
theſe phenomena ought not to be confounded with 
each other. ; 
The ores being thus calcined, the metals contained 
in them may be diſcovered, either by being melted 
alone, or with fluxes: when they ſhew themſelves ei- 
ther in their pure metallic ſtate, or by tinging the 
ſlay with colours peculiar to each of them. In theſe 
experiments, it is not to be expected that the quantity 
of metal contained in the ore ſhould be exactly deter- 
mined ; this mult be done in larger laboratories. 
This cannot, however, be looked upon as any defect, 
ſince it is ſufficient for a mineralogiſt only to find out 
what ſort of metal is contained in the ore. There is 
another circumftance which is a more real defect in 
our little laboratory, which is, that ſome ores are not 
at all able to be tried in it by ſo ſmall an apparatus: 
for inſtance, the gold ore called pyrites aureus, which 
conſiſts of gold, iron, and ſulphur. The greateſt 
quantity of gold which this ore contains 1s about one 
ounce, or one ounce and an half, out of 100 pounds of 
the ore, the reſt being iron and ſulphur; and as only 
a very ſmall bit is allowed for theſe experiments, the 
gold contained therein can hardly be diſcerned by 
the eye, even if it could be extracted; but it goes 
Jong with the iron in the ſlag, this laſt metal _—_ 
in lo large a quantity in proportion to the other, an 
both of them being capable of mixture with each other. 
All the kinds of blende, black-jack, which are mi- 
neraliſed zinc ores, containing zinc, ſulphur, and iron, 
cannot be tried this way, becauſe they cannot be per- 
f:&ly calcined; and beſides, the zinc flies off, when 
the iron ſcorifies: neither can all thofe blendes which 
contain ſilver or gold mineraliſed with them, be tried 
in this manner, which is particularly owing to the im- 
perfect calcination : nor are the quickfilver ores fit for 
theſe experiments; the volatility of this ſemi-metal 
making it impoſſible to bring it out of the poorer 
fort of ores; and the rich ores which ſweat out the 
quickfilver, when kept cloſe in the hand, not Want- 
ing any of theſe effays, &. Thoſe ores ought to 
be eſſayed in larger quantities, and by methods 
which cannot be applied upon a piece of char- 


coal. 


Some of the rich ſilver ores are eaſily tried: for in- 
ſtance, minera argenti vitrea, commonly called floer- 
glaſs, which conſiſts only of filver and ſulphur. When 
this ore is expoſed to the flame, it melts inſtantly, 
and the ſulphur goes away in fume, leaving the ſilver 
pure upon the hd in a globular form. - If this 
liver ſhould happen to be of a dirty appearance, 
which often is the caſe, then it muſt be melted anew 
wich a very little borax; and after it has been Kept in 

ulton for a minute or two, ſo as to be prrfealy 
melted and red-hot, the proof is ſuffered to cool: it 
ra then be taken off the coal, and being laid upon 
tne ſteel-plate, the filver is ſeparated from the ſlag by 
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one or two ſtrokes of the hammer. Here the uſe of Ot Expe- 
the iron ring is manifeſt; for this ought firſt to be ments. 


placed upon the plate, to hinder the proof from flying 
off by the violence of the ſtroke, which otherwiſe 
would happen. The ſilver is then found incloſed in 
the flag of a globular form, and quite ſhining, as if it 
were poliſhed. When a large quantity of ſilver is 
contained in a lead ore, viz. in a potter's ore, it can 
likewiſe be diſcovered through the uſe of the blow- 
ipe. | 
F Of the pure tin ores, the tin may be melted out in 
its metallic ſtate. Some of theſe ores melt very ea- 


fily, and yield their metal in quantity, if only expoſed. 


to the fire by themſelves: but others are more refrac- 
tory, and as theſe melt very lowly, the tin, which ſweats 
out in form of very ſmall globules, is inſtantly burnt to 
aſhes, before theſe globules have time to unite in 
order to compoſe a larger globe which might be ſeen 
by the eye, and is not ſo ſoon deſtroyed by the fire; 
it is therefore neceſſary to add a little borax to theſe 
from the beginning, and then to blow the flame vio- 


lently at the proof. The borax does here preſerve 


the metal from being too ſoon calcined; and even con- 
tributes to the readier collecting of the ſmall metallic 
particles, which ſoon are ſeen to form themſelves into 
a globule of metallic tin at the bottom of the whole 
maſs, neareſt to the charcoal. As ſoon as ſo much of 
metallic tin is produced as is ſufficient to convince 
the operator of its preſence, the fire ought to 
ceaſe, although not the whole of the ore be yet 
melted; becauſe ſeldom, or rather never, the whole of 
this kind of ore can be reduced into metal by means 
of theſe experiments, a great deal thereof always be- 
ing calcined: and if the fire is continued too long, 
perhaps even the metal, already reduced, may like- 
wiſe be burnt to aſhes; for the tin is very ſoon calcined 
by the fire. 

Moſt part of the lead ores may be brought to a 
metallic lead upon the charcoal. The minere plumb 
calciformes, which are pure, are eaſily melted into 
lead: but ſuch of them as are mixed with an ochra- 
ferri, or any kind of earth, as clay, lime, &c. yield 
very little of lead, and even nothing at all, if the he- 
terogenea are combined therewith in any large quan- 
tity : this happens even with the 77274 plumbi calcite 
fermis arſenica mixta. Theſe, therefore, are not to be 
tried but in larger laboratories. However, every mi- 
neral body ſuſpected to contain any metall.c ſub- 
ſtance, may be tried by the blow-pipe, fo as to give 
ſufficient proofs whether it contains or not, by its 
effects being different from thoſe of the ſtone or 
earths, &c. 

The minere plumbi mineraliſatæ leave the lead in a 
metallic form, if too large a quantity of iron be not 
mixed with it. For example, when a teſſellated or 
ſtecl-grained lead-ore is expoſed to the flame, its ſul- 
phur, and even the arſenic, if there be any, begins to 
fume, and the ore itſelf immediately to melt into a 

lobular form; the reſt of the ſulphur continues then 
to fly off, if the flame is blown ſlowly upon the maſs; 
inſtead of that, very little of the ſulphur will go off, 
if the flame is forced violently on it: in this eaſe, it 
rather happens that the lead itfelf crackles and diſſi- 
partes, throwing about very minute metallic particles. 
28Q The 
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Of Expe- The ſulphur being driven out as much as poſſible, 


riments. 


44 


45 


47 


which is known by finding no ſulphureous vapour in 
ſmelling at the proof, the whole is ſuffered to cool, 
and then a globule of metallic lead will be left upon 
the coal, If any iron is contained in the lead ore, 
the lead which is melted out of it is not of a metallic 
ſhining, but rather of a black and uneven ſurface: a 
little borax muſt in this caſe be melted with it, and as 
ſoon as no bubble 1s ſeen to riſe any longer from the 
metal into the borax, the fire muſt be diſcontinued: 
when the mals is grown cold, the iron will be found 
ſcorified with the borax, and the lead left pure and of 
a ſhining colour. 

The borax does not ſcorify the lead in theſe ſmall 


experiments, when it is pure: if the flame is forced 


with violence on it, a bubbling will enſue, reſembling 
that which is obſerved when borax diſſolves a body 
melted with it; but when the fire ceaſes, the ſlag 
will be perfectly clear and tranſparent, and a quantity 
of very minute lead particles will be feen ſpread about 
in the borax, which have been torn off from the maſs 
during the bubbling. 

If ſuch a lead ore is rich in filver, this laſt metal 
may likewiſe be diſcovered by this experiment ; be- 
cauſe, as the lead is volatile, it may be forced off, and 
the filver remain. To effe& this, the lead, which is 
melted out of the ore, muſt be kept in conſtant fuſion 
with a ſlow heat, that it may be conſumed. This 
end will be ſooner obtained, and the lead part quicker, 
if, during the fuſion, the wind through the blow-pipe 


be directed immediately, though not forcibly, upon the 


melted maſs itſelf, until it begins to cool, then the fire 
muſt be directed on it again. The lead, which is al- 
ready in a volatiliſing ſtate, will by this artifice be 
driven out in form of a ſubtile ſmoke; and by thus 
continuing by turns to melt the maſs, and then to 
blow off the lead, as has been ſaid, until no ſmoke 1s 
any longer perceived, the filver will at laſt be obtained 
pure. The ſame obſervation holds good here alſo 
which was made about the gold, that, as none but 
very little bits of the ores can- be employed in theſe 
experiments, it will be difficult to extract the ſilver 
out of a pure ore; for ſome part of it will fly off with 
the lead, and what might be left is too little to be 
diſcerned by the eye. The blver which by this means 
is obtained is eaſily diſtinguiſhed from lead by the 
following external marks, viz. that it muſt be red-hot 
before it can be melted: it cools ſooner than lead: 
it has a filver colour; that is to ſay, brighter and 
whiter than lead: and is harder to beat with the 
hammer, | 

The minere cupri calciformes, (at leaſt ſome of 
them) when mixed with too much ſtone or earth, are 
ealily reduced to copper with any flux: if the copper 
is found not to have its natural bright colour, it mutt 
be melted with a little borax, which purifies it. Some 
of theſe ores do not at all diſcover their metal, if not 
immediately melted with borax; the heterogenea con- 
taincd in them hindering the fuſion, before theſe are 
ſcorified by the flux, 

The grey copper ores, which only conſiſt of copper 
and ſulphur, are tried almoft in the ſame manner as 
the preceding. Being expoſed to the flame by them- 
ſ-Ives, they will be found inſtantly to melt, and part 
of their ſulphur to go off. The copper may after- 


Apparat 


wards be obtained in two ways: the one, by keep. Of x 


ing the proof in fuſion for about a mi ; 
then ſuffering it to cool; when it will . =. 
have a dark and uneven appearance external! 2» 

, . Ys but 
which, after being broke, diſcovers the metallic con. 
per of a globular form in its centre, ſurrrounded with 
a regule, which ſtill contains ſome ſulphur and a 5 
tion of the metal: the other, by being melted 2 
borax, which laſt way ſometimes makes the metal ap- 
* 3 fret 

e minere cupri pyritaceæ, Containin 
ſulphur, and iron, may be tried with the 5 
if they are not too poor: in theſe experiments the 2h 
ought to be calcined, and after that the iron ſcori. 
fied, For this purpoſe a bit of the ore muſt be cx. 
poſed to a flow flame, that as much of the ſulphur ag 
poſſible may part from it before it is melted; becauſe 
the ore commonly melts very ſoon, and then the yl. 
phur is more difficult to drive off. After being melt. 
ed, it muſt be kept in fuſion with a ſtrong fire, for 
about a minute, that a great part of the iron may he 
calcined : and, after that, ſome borax muſt be added 
which ſcorifies the iron, and turns with it to a black | 
ſlag. If the ore 1s very rich, a metallic copper will 
be had in the ſlag, after the ſcorification : if the ore is 
of a moderate richneſs, the copper will ftill retain a 
little ſulphur, and ſometimes iron: the product will 
therefore be brittle, and muſt with great caution be 
ſeparated from the ſlag, that it may not break into 
picces; and if this product is afterwards treated in the 
ſame manner as before ſaid, in ſpeaking of the grey 
copper ores, the metal will ſoon be produced, But, 
if the ore is poor, the product after the firſt ſcorifica- 
tion muſt be brought into fuſion, and afterwards 
melted with ſome freſh borax, in order to calcine and 
ſcorify the remaining portion of iron ; after which it 
may be treated as mentioned n 47. The copper 
will, in this laſt caſe, be found in a very ſmall globule. 

The copper is not very eaſily ſcorified with this ap- 
pages when it is melted together with borax; un- 
eſs it has firſt been expoſed to the fire by itſelf for a 
while, in order to be calcined, When only a little of 
this metal is diſſolved, it inſtantly tinges the (lag of a 
reddiſh-brown colour, and moſtly opaque ; but as ſoon 
as this ſlag is kept in fuſion for a little while, it be- 
comes quite green and tranſparent : and thus the pre- 
ſence of the copper may be diſcovered by the colour, 
when it is concealed in heterogeneous bodies, ſo as not 
to be diſcovered by any other experiment. 

If metallic copper is melted with borax by a ſlow 
fire, and only for a very little time, the glaſs, or flag, 
becomes of a fine tranſparent blue or violet colour, in- 
clining more or leſs to the green: but this colour 13 
not properly owing to the copper, but it may rather 
be to its phlogilton ; becauſe the ſame colour is to be 
had in the ſame manner from iron: and theſe glaſſes 
which are coloured with either of theſe two metals, 
ſoon loſe their colour if expoſed to a ſtrong fire, in 
which they are made quite clear and colourlels. Be- 
ſides, if this glaſs, tinged blue with the copper, “ 
again melted with more of this metal, it becomes of 
a good green colour, which for a long time keeps un- 
changed in the fire® 

The iron orcs, when pure, can never be melted by 
themſelves, through the means of the blow-pipe 78 


3s 
4 = they yield their metal, when melted with fluxes, 


require too ſtrong a heat to be brought 
2 e as both the Ge and the metal itſelf 
— oon loſe their phlogiſton in the fire, and cannot 
be fopplied with a ſufficient quantity from the char- 
coal, ſo likewiſe they are very ſoon calcined in the fire. 
This eaſy calcination is alſo the reaſon why the fluxes, 
tor inſtance borax, readily ſcorify this ore, and even 
the metal itſelf, The iron loſes its phlogiſton in the 
Fre ſooner than the copper, it is therefore eaſier ſco- 
died; and this is the principle on which the experi- 
ment mentioned n 48. is founded. ö 

The iron is, however, diſcovered without much 
4ifculty, although it be mixed but in a very ſmall 
quantity with heterogeneous bodies. The ore, or 
thoſe bodies which contain any large quantity of the 
metal, are all attracted by the loadſtone, ſome with- 
out any previous calcination, and others not till after 
having being roaſted, When a clay is mixed with a 
little iron, it commonly melts by itſelf in the fire; 
but, if this metal is contained ih a limeſtone, it does 
not promote the fuſion, but gives the ſtone a dark, 
aud ſometimes a deep black colour, which always is 
the character of iron. A minera ferri calcifermis pura 
cr;/alliſata, is commonly of a red colour : this bein 
expoſed to the flame, becomes quite black; and is 
then readily attracted by the loadſtone, which it was 
not before. Befides theſe figns, the iron diſcovers it- 
ſelf, by tioging the flag of a green tranſparent colour, 
inclining to brown, when only a little of the metal is 
ſcorified ; but as ſoon as any large quantity thereof is 
dilſolved in the flag, this becomes firſt a blackiſh brown, 
and afterwards quite black and opaque. 

Biſmuth is known by its communicating a yellowiſh- 
brown colour to borax; and arſenic. by its volatility, 
and garlick ſmell. Antimony, both in form of re- 
gulus and ore, is wholly volatile in the fire, when it 
is not mixed with any other metal (except arſenic), 
and is known by its particular ſmell ; eaſter to be di- 
ſtinguiſhed, when once known, than deſcribed. When 
the ore of antimony is melted upon the charcoal, it 
bubbles conſtantly during its volatilifing. 

Linc ores are not eaſily tried upon the coal (no 39.) 
But the regulus of zinc, expoſed to the fire upon 
tie charcoal, burns with a beautiful blue flame, 
and forms itſelf almoſt inſtantly into white flowers, 
vhich are the common flowers of zinc. 

Cobalt is particularly remarkable for giving to the 
glaſs a blue colour, which is the zaffre or ſmalt. To 
produce this, a piece of cobalt ore muſt be calcined 
in the fire (36, 37.) and afterwards melted with 
borax. As ſoon as the glaſs, during the. fuſion, 
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that it is already tinged a little; the fire is then to 
be diſcontinued, and the operator muſt take hold, 
wich the nippers, of a little of the glaſs whilſt yet 
hot, and draw it out ſlowly, in the beginning, but 
afterwards very quick, before it cools, whereby a 
tiread of the coloured glaſs is procured, more or leſs 
ck, on which the colour may eaſier be ſeen againſt, 
ine day or candle light than if it were left in a globu- 
1 torm. The thread melts eaſily if only put in the 
ne of the candle, without the help of theblow-pipe. 

this plaſs is melted again with more of the co- 


a, and kept in fuſion for a while, the colour be- 
b 


long as the (la 


from being clear, ſeems to grow opaque it is a ſign 
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according to pleaſure. 

When the cobalt ore is pure, or at leaſt contains 
but little iron, a cobalt regulus is almoſt inſtantly 
produced in-the borax, during the fuſion : but when 
it is mixed with a quantity of iron, this laſt metal 
ought firſt to be ſeparated, which is cably-performed, 
fince it ſcorifies ſooner than the cobalt ; therefore, as 
retains any brown or bleck colour 
(55-) it muſt be ſeparated, and melted again with 
reſh borax, until it ſhew the colour. 

Nickel is very ſeldom to be had, as its ores are 
ſeldom free from mixtures of other metals. It is very 
difficultly tried with the blow- pipe. However, when 
this ſemi- metal is mixed with iron and cobalt, it is 
eaſily freed from theſe heterogeneous metals, and re- 
duced to a pure nickel regulus, by means of ſcorifica- 
tion with borax, in the fame manner as is mentioned 
(46.), becauſe both the iron and cobalt ſooner ſco- 
rify than the nickel. The regulus of nickel itſelf is 
of a green colour, when calcined: it requires a pretty 
ſtrong fire before its melts, and tinges the borax with 
a jacinth colour. Manganeſe gives the ſame colour to 
borax; but its other qualities are quite different, ſo as 
not to be confounded with the nickel. 


Tu us we have briefly deſcribed the uſe of the blow. 
pipe, and the method of employing it in the ſtudy of 
mineralogy. Any gentleman who is a lover of this 
ſcience, will, by attending to the rules here laid down, 
be able in an eaſy manner to amuſe himſelf in diſco- 
vering the properties of thoſe works of nature which 
the mineral kingdom furniſhes us with. The huſband- 
man may by its help find out what forts of ſtones 
earths, ores, &c. there are on his eftate, and to what 
ceconomical uſes they may be employed. The ſcien- 
tific mineraliſt may, by examining into the properties 
and effects of the mineral bodies, diſcover the natural 
relation theſe bodies ſt and in to each other, and there- 
by furniſh himſelf with materials for eſtabliſhing a 
mineral ſyſtem, founded on ſuch principles as nature 
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comes very deep; and thus the colour may be altered, Ot 2 
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herſelf has laid down in them; and this in his own 


ſtud y, without being forced to have recourſe to large 
laboratories, crucibles, furnaces, &c. which is at- 
tended with a great deal of trouble, and is the reaſon 
why ſo few can have an opportunity of gratifying 
their defire of knowledge in this part of natural 
hiſtory. It is to be hoped, that the more general its 
uſe becomes, the more and ſooner will its imperfec- 
tions be removed, and ſuch additions made as may be 
found . neceſſary and convenient. We ſhall now add 
ſome hints towards theſe improvements, leaving to the 
judicious practitioner the manner of completing them. 
A greater number of fluxes might perhaps be found 

out, whoſe effects on mineral bodies might be different 
from theſe already in vſe, whereby more diſtinct cha- 
racters of thoſe mineral bodies might be diſcovered, 
which now either ſhew ambiguous ones, or which are 
almoſt impoſſible to be exactly tried by the blow-pipe. 
Iaſtead of the ſal ſodæ, fome other ſalts might be found 
out, more fit for theſe experiments, But it is very 
neceflary not to make uſe of any other fluxes than ſuck 
as have no attraction to the charcoal; if they at the 
ſame time are clear and tranſparent when melted, as 
the borax and /al fuftbile micrecoſmicury it is Rill bet- 
28 Q 2 ter: 
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calcareous are the eaſieſt of all to be diſſolved by th, 
which is accounted for by their calcareons vs dar, * 
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riments. great conſequence, if a ſubſtance is eſſayed only in or- 


der to diſcover its fuſibility, without any attention to 
its colour: in which caſe, ſome metallic flag perhaps 
might be uſeful. | 

hen ſuch ores are to be reduced whoſe metals are 


tacked, at leaſt in ſome degree, by the acids; but the 


The acid of nitre is that which is moſt uſed in theſe e 
periments; it diffolves the limeſtone, ” 


when 
fectly, with a violent efferveſcence, and the > tamxdoa 


Go comes clear: when the limeſtone enters into ſome oth 
very apt to calcine, ſuch as tin, zinc, &c. it might body, it 1s nevertheleſs diſcovered by this acid, throuph 
perhaps be of ſervice to add ſome phlogifton, fince the a greater or leſſer efferveſcence in proportion to \ 
charcoal cannot afford enough of it in the open fire of quantity of the calcareous particles, unleſs theſe are ſo 
re ſe eſſays: ſuch a phlogiſton might be the hard refin, few as to be almoſt concealed from the acid by the 
or ſome ſuch body. The manner of melting the vo- heterogeneous ones. In this manner, a calcareous bod 
latile metals out of their ores per deſcenſum might alſo which ſometimes nearly reſembles a filiceous or ar Hh 
perhaps be imitated : for inſtance, a hole might be laceous one, may be known from theſe latter, without 
made in the charcoal, wide above, and very narrow at the help of the blow- pipe, only by pouring one or two 
the bottom; a little piece of ore being then laid at the drops of this acid upon the ſubject, which is very con- 
upper end of the hole, and covered with ſome very vement when there is no opportunity nor time for uſing 
ſmall pieces of the charcoal, the flame muſt be direc- this inſtrument. 
ted on the top: the metal might, perhaps, by this The gypſa, which conſiſt of lime and the vitriolic 
method gather in the bole below, removed from the acid, are not in the leaſt attacked by the acid of nitre 
violence of the fire, particularly if the ore is very fu- if they contain a ſufficient quantity of their own acid, 
ſible, &c. becauſe the vitriolic acid has a ſtronger attraction 10 

61 The uſe of the pocket laboratory, as here deſcribed, the lime than the acid of nitre: but if the calcareous 
is chiefly calculated for a travelling mineraliſt. But a ſubſtance is not perfectly ſaturated with the acid of vi. 
perſon who is always reſiding at one and the ſame triol, then an efferveſcence ariſes with the acid of 
place, may by ſome ſmall alteration make it more com- nitre, more or leſs in proportion to the want of the vi. 
modious to himſelf, and avoid the trouble of blowing triolic acid. Theſe circumſtances are often very ef. 
with the mouth, For this purpoſe he may have the ſential in diſtinguiſhing the calcarei and gypſa from 
blow-pipe go through a hole in a table, and fixed un- one another, | 
derneath to a ſmall pair of bellows with double bot- The acid of nitre is likewiſe neceſſary in trying the 
toms, ſuch as ſome of the glaſs-blowers uſe, and then zeolites, of which ſume ſpecies have the ſingular effe& 
nothing more is required than to move the bellows to diſſolve with efferveſcence in the abovementioned 
with the feet during the experiment; but in this caſe acid; and within a quarter of an hour, or even ſome- 
a lamp may be uſed inftead of a candle. This method times not until ſeveral hours after, to change the whole 
would be attended with a till greater advantage, if ſolution into a clear jelly, of fo firm a confiſtence, that 
there were many ſuch parts as fig. 2. no 2. (Plate Lv. the glaſs, wherein it is contained, may be reverſcd, 
Vol. II.) the openings of which were of different dimen- without its falling out. 8 
flons: theſe parts might by means of a ſcrew be faſtened If any mineral body is tried in this menſtruum, and 
to the main body of the blow-pipe, and taken away at only a ſmall quantity is ſuſpe&ed to be diſſolved, tho 
pleaſure. The benefit of having theſe nozzlesof different it was impoſſible to diſtinguiſh it with the eye during 
capacities at their ends, would be that of exciting a the ſolution, it can eaſily be diſcovered by adding to 
ſtronger or weaker heat as occaſion might require. It it ad ſaturitatem a clear ſolution of an alkali, when 
would only be neceſſary to obſerve, that in proportion the diſſolved part will be 2 and fall to the 
as the opening of the pipe (nozzle) is enlarged, the bottom. For this purpoſe the fal ſodæ may be very 
quantity of the flame muſt be augmented by a thicker uſeful. | 
wick in the lamp, and the force of blowing increaſed The acid of nitre will ſuffice for making experi 
by means of weights laid on the bellows. A much ments upon ſtones and earths ; but if the experiments 
more intenſe heat would thus be procured by a pipe are to be extended to the metals, the other two acids 
of a conſiderable opening at the end, by which the ex- are alſo neceſſary. As the acids are very corrolive, 
periments might undoubtedly be carried farther than they muſt not be kept in the ordinary pocket-labora- 

| with the common blow-pipe. tory, already deſcribed, for fear of ſpoiling the other 
' 62 A traveller, who has feldom an opportunity of car- apparatus, if the ſtoppers ſhould happen not to fit ex. 
1 rying many things along with him, may very well be a&ly to the necks of the bottles, and ſome of the acid 
contented with this pocket laboratory, and its appa- ſhould be ſpilt. f 
ratus, which is ſufficient for moſt part of ſuch experi- For theſe acids a ſeparate box muſt be made, which 
; ments as can be made on a journey. There are, how- is eight inches and three quarters long, four inches 
| ever, other things very uſeful to have at hand on a broad, and five inches high (a). In this box are three 
j journey, which ought to make a ſecond part of the long and narrow bottles, containing the acids, placed 
| pocket-laboratory, if the manner of travelling does not upright at one end of it, two. glaſs matraſſes Jaid ho- 
0 oppoſe it: this conſiſta of a little box including the rizontally in the upper part, and a little drawer under- 
| different acids, and one or two matraſſes, in 1 to neath, made on purpoſe to fill the empty room below 
try the mineral bodies in liquid menſtrua, if required. the matraſſes, and to give the box a regular form; and 
i 6 Thele acids are, the acid of nitre, of vitriol, and of as charcoal is not every where to be met with in tra- 
common ſalt. Moſt of the ftones and earths are at. velling, a piece ought always to be kept in this drawer 


for the uſe of the blow-pipe. 10 


(4) But theſe dimenſions, originally directed, have been fince reduced, as mentioned under n9 3. par. £414 
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ratusS» 
In order to keep the acids more cloſe in the bottles, 


pnce the glaſs- ſtopper is not always ſufficient, there is 
ſaſs- cover beſides, made ſo as to ſcrew round the 
neck of the bottle; and if this is nicely made, nothing 
can come through, though the box be inclined, or even 
reverſed, which ſometimes may happen. The form of 
the glaſs matraſſes is ſeen fig. 4. They ought to be 
very thin at the bottom, that they may not crack by 
being ſuddenly put over the fire or taken off it, In 
theſe matraſſes ſolutions may very caſily be made over 
the flame of a candle: every mine- ral body capable of 
be ng affected by the acids in this degree of heat, may 
here be diſſolved, and particularly the metals. 

Another inſtrument is likewiſe neceſſary to a com- 

lete pocket · laboratory, viz. a waſhing-trongh ; in 
which the mineral bodies, and particularly the ores, 
may be ſeparated from each other, and from the adhe- 
rent rock, by means of water. | 

This trough is very common in the laboratories, 
and is uſed of different ſizes; but here only one is re- 

vired of a moderate ſize, ſuch as twelve inches and a 
half long, three inches broad at the one end, and one 
inch and a balf at the other end (B), floping down from 
the ſides and the broad end to the bottom, where it 
is three quarters of an inch deep: we have given a fi- 
gure of it in fig. 5. It is commonly made of wood, 
which onght to be choſen ſmooth, hard, and compaQ, 
wherein are no pores in which the minute grains of 
the pounded matter may conceal themſelves. 

It is to be obſerved, that if any matter is to 
be waſhed which is ſuſpected to contain ſome native 
metal, as filver or gold; a trough ſhould be procured 
for this purpoſe, of a very ſhallow ſlope, becauſe the 
minute particles of the native metal have then more 
power to aſſemble together at the broad eud, ſeparate 
from the other matter. 

The magnagement of this trough, or the manner of 
waſhing, conſiſts chiefly in this: that when the matter 
is mixed with about three or four times its quantity 
of water in the trough, this is kept very looſe between 
two fingers of the left hand, and ſome light flrokes gi- 
ven on its broad end with the right, that it may move 
backwards and forwards, by which means the heavieſt 
particles aſſemble at the broad and upper end, from 
which the lighter ones are to be ſeparated by inclining 
the trough and pouring a little water on them. By 
repeating this proceſs, all ſuch particles as are of the 
lame gravity may be collected together, ſeparate from 
thoſe of a different gravity, provided they all were be- 
fore equally pounded; though ſuch as are of a clayiſh 
nature, are often very difficult to ſeparate from the reſt, 
which, however, is of no great conſequence to a {kilful 
and experienced waſher. The waſhing proceſs is very 
neceſſary, as there are often rich ores, and even native 
metals, found concealed in earths and ſand in ſo mi- 


nute particles, as not to be diſcovered by any other 
means. | ; 


ARRANGEMENT of Mineral Bodies. 
Tur bodies belonging to the mineral kingdom are 
divided into four different claſſes, viz. | 
I. Earth, or thoſe ſubſtances which are not ductile, 
are moſtly indiſſoluble in water or oil, and pre- 


(B) Reduced dimenſions are mentioned under no 3, par t. 
C) By earths, the author (Mr Cronſtedt) does not mean (ſtrictly ſpeaking) only earths, but includes all the 
5 of ſtones or fqͤſſils not inflammable, faline, or metallic. 


Lind 
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ſerve their conſtitution in a ſtrong heat (c). 


and when the quantity of water required to keep 
them in diſſolution is evaporated, they concrete 
again into ſolid and angular bodies. 
3. Inflammatles, which can be diſſolved in oils, but 
not in water, and are inflammable. 
4. Metals, the heavieſt of all bodies; ſome of which 
are malleable, and ſome can be decompounded, 
Here, however, it muſt be obſerved, that theſe 
claſſes are blended one with another; and there- 
fore ſome exceptions muſt be allowed in every one 
of them: for inſtance, in the firſt claſs, the calcareous 
earth is in ſome meaſure diſſoluble in water, and pipe- 
clay with ſome others diminiſh ſomewhat in their bulk 
when kept for a long time in a calcining heat. In the 
third claſs, the calx of arſenic has nearly the ſame pro- 
perties as ſalts; and there is no poſſible definition of 
ſalt, that can exclude the arſenic, though at the ſame 
time it is impoſhble to arrange it ciſewhere than 
among the ſemi- metals. In the fourth claſs it is to 
be obſerved, that the metals and ſemi-mctals, perfect 
or imperfect, have not the ſame qualities common to 
them all ; becauſe ſome of them may be calcined, or 
deprived of their phlogiſton, in the ſame degree of 
fire in which others are not in the lealt changed, un- 
leſs particular artifices or proceſſes are made uſe of: 
ſome of them alio may be made malleable, while others 
are by no means to be rendered ſo. That the convex 
ſurface metals take after being melted, is a quality not 
particularly belonging to them, becauſe everything that 
is perfeQly fluid in the fire, and has no attraction to 
the veſſel in which it is kept, or to any added mat- 
ter, takes the ſame figure; as we find borax, /al fuß- 
bile microcoſmicum, and others do, when melted upon 
a picce of charcoal : therefore, with regard to all that 
has been ſaid, it is hardly worth while to invent ſuch 
deſinitions as ſhall include ſeveral ſpecies at once; 
we ought rather to be content with perfectly knowing, 
them ſeparately. 


The FIRST CLASS. 


EarTHS, are thoſe mineral. bodies, not ductile, for 
the molt part not difſoluble in water or oils, and that 
preſerve their conſtitution in a ſtrong heat. 

Theſe earths are here arranged according to thetr 
conſtituent parts, ſo far as hitherto diſcovered, and are 
divided into nine orders. 


The Fiasr OR DEA. 


The Calcareous kinds. Theſe, when pure, and free 
from heterogeneous matters, have the tollowing qua- 
lities common to them all : 

1. That they become friable when burnt in the fire, 

and afterwards fall into a white powder. 

2. That their falling into powder is promoted, 
if, after being burnt, they are thrown into wa— 
ter, whereby a ſtrong heat ariſcs, and a partial 
ſolution, 

3. They cannot be melted by themſclves into glaſs 
in the ſtrongeſt fire. | 

4. When burnt, they augment the cauſticity of the 
lixivium of potaſhes. 

5. They 
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the following manner: 

4. The acid of vitriol partly unites with them, 
and forms a precipitate, which is a gypſeous 
earth; and partly ſhoots into ſelenitical cryltals 
with that which is kept diſſolved, after a due 
evaporation, 

$. With the acid of common ſalt they make a fal 
ammoniacum fixum, which alſo partly precip:- 
tates itſelf. 

c. The acid of nitre diſſolves them perfectly, and 
does not part with them again, unleſs ſome al- 
kaline ſalt is added, 

6. They melt eafily with borax into a glaſs, which 
ſuffers impreſſions in a degree of heat below ig- 
nition. + 

7. They likewiſe fuſe into a glaſs with /a/ fuftbile 
microcoſmicum with an efterveſcence (v) 

8. They melt the readieſt of all kinds of itones, with 
the calces, into a corrolive glaſs or flag. 

9. They have alſo ſome power of reducing certain 
metallic earths or calces ; for inſtance, thoſe of 
lead and of biſmuth, and likewiſe, tho” in a leſs 
degree, thoſe of copper and of iron : thus, 

10. Do they, in this laſt- mentioned article (9.), as 
well as in other circumſtances, reſemble a fix- 

ed alkaline ſalt; from whence alſo this whole 
kin4 is very often, and properly, called a/kaline 
earths. 

The calcarcous earth is found, 

74 I. Pure, 

1. In form of powder. Agaricus mineralis, or lac 
lune. « 

a. White, is found in moors, and at the bottom 
of lakes, 

5. Red. 

c. Yellow. — This kind of earth ſeems to be an 
impalpable powder of mouldered limeſtones a- 
braded and collected by the waters, and is 
therefore common in the neighbourhoods where 
limeſtones are found : and tho? the ſtone be at 
ſome diſtance, which is ſometimes the caſe, (till 
nothing contradictory appears in this opinion 
of the origin of this ſpecies; fince in that caſe 
it has only been carried farther by the greater 
rapidity of a ſtronger current of water. When 
this earth is found in the clefts of rocks, it re- 
ceives more pompous names; ſuch as gur, lac 
lung, &c. It burns readily into lime, if it is 
previouſly ſtamped, that it may better cohere : 
it is then, or in its native ſlate, uſed for white- 
waſhing, but eaſily rubs off by the leaſt touch, 
At certain places in the province of Smoland 
in Sweden, there is found in the moors a white 
earth, which, by its external appearance, re- 
ſembles the ſpecies here deſcribed ; but it does 
not ſhow any marks of efferveſcence with acids, 
nor does it burn into lime. It were to be wiſh- 
cd, that thoſe who have an opportunity of get- 
ting any quantity of this latter earth, would 
undcrtake to examine it better, 

75 2. Friable and compact. Chalk, crela. 

: g. White, creta alba, is found in England, France, 


o) This efferveſcence is alſo made with the borax, as well as with this /al fu/ibile microczſicum; and it is allo 
to be obierved, that the glaſſes made with theſe ſalts are quite colourleſs and tranſparent, 
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* arcs 5. They are diſſolved in acids with efferveſcence, in 
AK IES. 


and in the province of Skone in Sweden, 
laſt place it is only found adherent to fl 
the two firſt kingdoms there are large ſt 

this ſubſtance, in which flint is imbelded. Ty, 


ſeems to indicate, that the looſe flints, or thoſe 


diſperſed on the ſurface of the earth, have been 
by ſome cauſes carried from their native beds: 
but, as yet, no one can prove, that chalk and 
flint are of the ſame conſtituent parts. Chalk is 
however a vague name, alſo applied to other 
earths; whence we hear of chalks of various co- 
lours ; but there are none which are known to be 
of a calcareous nature, except this kind here de. 
ſcribed, and of which there are no other varieties 
otherwiſe than in regard to the looſeneſs of the 
texture, or the fineneſs of the particles, 


3. Indurated, or hard; Terra calcarea induratq, 


Limeſtone; Lapis calcareus. 

A. 88 of no vitible particles, or not granula- 
ted. 

This kind varies in regard to hardneſs and colour; 
for inſt ance, 

a. White. 

5. Whitiſh yellow. 

c. Fleſh· coloured, found in looſe maſſcs. 

d. Reddiſh brown. 

e. Grey. 

J. Variegated with many colours, and particular. 
ly celled marble. 

g. Black, 

B. Grained or granulated limeſtone ; Lapis calca- 
reus particulis granulatis. | | 

1. Coarſe-grained and of a looſe texture, called 
ſalt-/lag in Swediſh, from its reſemblance to 
lumps of ſalt. 

a. Reddiſh yellow. 3. White. 

The grained flux ſpar is alſo ſometimes called 
ſalt-flag. 
2. Fine-grained. 

a. White. 5. Semi- tranſparent, from Solfata- 
ra in Italy, in which native brimſtone is 
found. 1 

3. Very fine grained, 

a. White and green, 

5. White and black. — This ſpecies has often as 
beautiful colours as thoſe commonly called 
marbles; but the texture and coberency of 
its particles will not admit of a good poliſh. 

C. Scaly limeſtone; Lapis calcareus particulis ſqua- 
moſrs five ſpatsſis. 


1. With coarſe or large ſcalcs. 
a. White. 

Some kinds of this loſe in a calcining heat 40 
per cent. of their weight ; and, expoſed to the air, 
get a browniſh effloreſcence, a ſign that they con- 
tain ſome iron, and are a medium between a lime- 
ſtone and the white iron ore called eine; nor 
do they excite any efferveſcence with acids in their 
crude ſtate. 

b. Reddiſh yellow. 
2. With ſmall ſcales. 

a. White. 

Fine glittering or ſparkling. 
3 > > P 8 „ White 


Cuaſs ]. 
in which Calcareny 
int. In Earry; 


Order I. 
11e (ous 
urls 


9. White. k : 
3. Of many colours. This variety conſtitutes a 
reat number of the foreign marbles, 

This ſpecies of. limeſtone takes a good po- 
liſh, and is therefore uſed as marble when- 
ever it is found of a fine colour, It is be- 
ſdes to be remarked, that the grained and 
ſcaly limeſtones are found either in veins, or 
form whole mountains, that ſhew no ſtrata, nor 
ſigns of petrifactions. 

D. Lime or calcareous ſpars, 
(1.) Of a rhomboidal figure. 
a, Tranſparent or diaphanous. 

1. Refracting ſpar; Spatum ilandicum, 

This repreſents the objects ſeen through it 
double. 

2. Common ſpar, which ſhews the object 

ſingle. 

1. White, or colourleſs. 

2. Yellowiſh and phoſphoreſcent. 
v. Opaque; Spatum rhemboidale opacum. 

1. White, is found in many places, moſtly in 

clefts, and among cryltallilations. 

2. Black. 

3. Browniſh yellow. 

(2.) Foliated or plated ſpar. 

'This has no rhomboidal figure, but breaks in- 
to thin plates, ſo placed as to be not unlike ſheets 
of thin paper, laid over each other, | 
a. Opaque white, 

jo E. Cryſtalliſed calcareous ſpars. Spar Druſen (et). 

It is compoſed. of the laſt-mentioned ſpar that 
has formed itſelf exteriorly into ſeveral planes 
or ſides, wherefrom many different figures ariſe, 
the varieties of which have not yet been fully ob- 
ſerved, nor can they be exactly deſcribed. The 
following are. therefore mentioned, only as in- 
ſtances of the moſt regular and common kinds, viz, 

1.) Tranſparent ; Spatum druſicum diaphanum. 
a. Hexagonal truncated, Cry/talli ſpateſi hexagonis 
truncatt. 


b, Pyramidal. 


nate figures, 


the ſame figure as the lead ſpar, &c. 
diſh called drake, or druſe-hol. 


ſuſpect, that 
Occalions, 

Befives, th 
been able t 
foars foun 
Cient for t 


of ſpar has not 


Las hitherto be 
lierent principles, 


we 
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1. Dog's teeth; Pyramidales diſtincti. Found at Calcarecis 


Salberg, and in the iron mines at Dannemera LARTES, 


—— — 


in the province of Upland. 

2. Balls of cryſtalliſed ſpar, Pyramidales con- 
creti. 

Theſe are balls which have druſen, pyrzmi- 
dal, octaedral, ſpars accreted in their hollows 
or centres: they are found at Rettwin in the 
province of 75 Shank and other places (F). 

F. StalaQitical ſpar; Stalactites calcareus. Stalactites, 
Stone-icicle, or Drop- ſtone. 

This is formed from water ſaturated with lime, 
which, while running or dropping, depoſits by de- 
grees the calcareous earth which it has carried along 
with it from clefts of rocks, or from out of. the earth. 
It is therefore commonly of a ſcaly, though ſome- 
times of a ſolid and ſparry texture. Its external 
figure depends on the place where it is formed, or 
the quantity of the matter contained in the water, 
and other hke circumſtances. 

(1.) Scaled ſtalactites of very fine particles. 
a. Of a globular form. 

1. White, the pea-ſtone. 

2. Grey, piſolithus, oolithus. Alſo the hammites, 
from its reſemblance to the roes or ſpawn of 
fiſh. It has been exhibited by authors as pe- 
trified roes. The Ketton free-ſtone, of Rut- 
landſhire, is a remarkable ſtone of this ſort. 

5. Hollow, in the form of. a cone. 

1. White, is found every-where in vaults made 
with mort3r,, and through which water has 
had an opportunity to penetrate ; and alſo in 
grottos dug in rocks of limeſtone, 

c. Of an indeterminate figure. Sinter. 
d. Of coherent hollow cones. 

Of this kind is a ſtalactitical cruſt, which has 
formed a ſtratum, or rather filled a ſiſſure be- 
tween the ſtrata of the earth, at Helfingborg 
in the province of Skone ; it is of a very fin- 
gular figure, reſembling conical caps of paper 
placed and fixed one in the other, diminiſhing by 
degrees both in height and the other dimenſions. 


2. Solid 


(„%) The tranſlator of Mr Cronſtedt's treatiſe has adopted this German term druſen into the Engliſh language, for 
a ciuſter of regular - figured bodies, as a groupe conveys the idea of a cluſter only, whether regular or of indetermi- 


(r) The name ſpar is very well known, and only uſed to determine a certain figure, viz. when a ſtone breaks in- 
to a rhomboidal, cubical, or a plated form, with ſmooth and poliſhed ſurfaces, it is called /par: and as it is thus 
applied to ſtones of different kinds, without any regard to their principles, one ought neceflarily to add ſome term 
to expreſs the conſtituent parts at the ſame time that the figure is mentioned ; for inftance, calcareous ſpar, gypſeous 
ſpar, tux ſpar, ſhorl or cockle ſpar, &c. This term, however, is applied only to earths, and ſuch ores as are of 


All cryſtalliſed ſpars, when broken, ſhow the ſparry figure in their particles, and the eryſtalliſation is to be aſcribed 
to the empty ſpace left by the contraction of the ſparry principle: ſuch holes filled with druſen of ſpars, are in Swe- 


The figure of the cryſtals varies more in this genus than in any other, for which no reaſon ean be aſſigned; it ought 
rot to be aſcribed to ſalts, as long as the preſence of any ſuch cannot be proved: but there are ſtrong indications to 
other ſubſtances may likewiſe have received the fame property to aſſume an angular ſurface on certain 
See Mr Cronſtedt's Introductory Speech at the Royal Academy of Sciences at Stockholm. 

e conſideration of thoſe figures is a thing of more curioſity than of real uſe, becauſe no miner has 
o make any conclufion relative to the quantity or quality of the ores, from the difference of the figures of 
1 along with them; and the grotto-makers never take any notice,of the angles or ſides, but think it ſuffi- 
heir purpoſe if they make a fine or glittering appearance at a diſtance. 
it would, nevertheleſs, be well if any one would take upon himſelf the trouble to obſerve whether each ſpecies 

a certain determinate number of figures or fides, within which it is confined, in its accretions. This it 
en impoſſible to do, becauſe all ſpecies of ſpars have been confounded together, without regard to their 


yet 
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(2.) Solid ſtalactites of a ſparry texture. 
a. Hollow, and in form of a cone. 

1. White, and ſemitranſparent. 

In making lime-water, one may obſerve how 
the lime gathers firſt like a pellicle on the ſur— 
face of the water, and afterwards, when this 
breaks, falls down to the bottom in form of 
a ſcaly ſediment, which is called cremvr calcis ; 
after that a new pellicle is formed, which like- 
wiſe falls down; and in this manner it con- 
tinues for a long while, although the lime- 
water had before been paſſed through a filtre, 
This we may alſo imagine to be the way 
in which the works of nature are performed: 
whence the ſtalactites commonly is of a ſcaly 
texture, or at leaſt diſcovers ſome tendency to- 
wards it. But a ſtalactites of a ſparry texture, 
ſuch as above-mentioned from Rouen, may be 
ſuppoſed to be owing to a more copious prin- 
ciple concurring at once: and 1n the ſame man- 
ver the ſparry limeſtone and its cryſtalliſations 
ſeem likewiſe to have been produced; fince they, 
as far as we know, are only found in clefts, which, 
when they have been filled up with a Rony mat- 
ter, the Swediſh mivers call „Her, and gangar, 
or veins, In regard to this, the ſtalactites, the 
ſparry limeſtone, and alſo its cryſtalliſations, 
might all be ranked under the ſame title in a ſy- 
ſtemat ical deſcription, as very little different from 
one another, if it were not neceſſary, in deſcribing 
mines and other works, to give them their ſe- 
parate names; becauſe it is certain, that a piece 


which is broken from large ſpar-cryſtals, or from 


ſparry ſtalactites, may in a cabinet paſs extremely 
well for a common ſparry limeſtone, without 
leaving any ſuſpicion of its former figure before 
it was broke. 


. Satiated or united with the acid of vitriol. 


Gypſum, Plaſter-ſtone, or Parget. 
This is, 

1. Looſer and more friable than a pure calcareous 
earth. 

3. Either crude or burnt, it does not excite any 
efferveſcence with acids; or, at moſt, it efferveſces 
but in a very flight degree, and then only in pro- 
portion as it wants ſome of the vitriolic acid to 
complete the ſaturation. 

3. It readily falls into a powder in the fire. 

4. If burnt, without being red-hot, its powder rea- 
dily concretes with water into a maſs, which ſoon 
hardens; and then, 

5. No heat is perceived in the operation. 


5. It is nearly as difficult to be melted by itſelf as 


the limeſtone, and ſhews moſtly the ſame effects 
with other bodies as the lime- ſtone: the acid 
of vitriol ſeems, however, to promote its vitrifi- 
cation, | 

. When melted in the fire with borax, it puffs 
and bubbles very much, and for a long while, 
during the fuſion, owing to the nature of both 
the ſalts. 

8. When a ſmall quantity of any gypſum is melted 
together with borax, the glaſs becomes colour- 
lets and tranſparent; but ſome ſorts of alabafter 
and ſparry gypſa, when melted in ſome quan- 


D. Spar-like gypſum. 


tity with borax, yield a fine yellow 
colour, reſembling that of the be 
This phenomenon might probabl 


ha a 
every one of the gypſeous kind. Bur Pen with 


But it is to be 


obſerved, that if too much of ſuch gypſum is u by 


in proportion to the borax, the glaſs becomes 


opaque, juſt as it happens with the pure lime. 
one. 


9. Burnt with a phlogiſton, it ſmells of ſulphur, and 


may as well by that means, as by both t . 
line ſalts, be decompoundet bag for 24. 
there ought to be five or fix times as much 
weight of ſalt as of gypſum. 

10. Being thus decompounded, the calx or earth 
which is left ſhows commonly ſome marks of iron. 


The gypſeous earth is found, 
(t.) Looſe and friable; Terra gypſea pulverulenta. 


Gypſeous earth, properly fo called; Guhr. 


a. White. 


(2.) Indurated, 
A. Solid, or of no viſible particles, Alabaſter. 


This ſtone is very eaſy to ſaw and cut, and 
takes a dull poliſh. It is not always found ſatia- 
ted with the acid of vitriol. 

a, White, alabaſter. 

1. Clear and tranſparent. 

2. Opaque. 

5. Yellow. 

1. Tranſparent, from the Eaſtern countries, 

2. Opaque. 

B. Gypſum of a ſcaled or granulated firuQure, 

This is the common plafter-ſtone. 

1. With coarſe ſcales, 

a. White. P 
2. Keke ſmall ſcales. a. Yellowiſh, 6. Grey- 

iſh. 

C. Fibrous gypſum, or plafter-ſtone, improperly 
(though commonly) called Ergli/h tale by our 
druggiſts. 
1. With the ſibres coarſe, 

a. White, from Livonia. 
2. With fine fibres, 

a. White. 

Selenites. This by ſome is 
alſo called glacies marie; and is confounded with 
the clear and tranſparent mica, 

1. Pure ſelenites. 

A. Tranſparent. 

a, Colourleſs. 

5. Vellowiſn. 

2. Spar-like gypſum; Marmor metallicum. 

This ſtone, on account of its heavinels, which 

comes near to that of tin or iron, is ſuſpected to 
contain ſomething metallic; but, as far as is hi- 
therto known, no one has yet been able to ex- 
tract any metal from it, except ſome traces of iron, 
which is no more than what all other gypſa con- 
tain. 

a. Semitranſparent; ſpatum Bononienſe, the 
Bononian ſtone, or phoſphorus. Its ſpecific 
gravity is 4, 5000: 1000. 

B. Opaque. 

4. White, 

3. Liverſtone, ſo called by the Swedes and Ger- 


mans. 
E. Chry- 
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Cryſtalliſed gypſum. Gypſeous druſen; druſee 
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6550 Druſen of eryſtals of pure ſparry gypſum. 
4. Wedge- formed, are compoſed of a pure 
ſpar-like gypſum. 

1. Clear and colourleſs. 2. Whitiſh yellow. 

B. Capillary. a. Opaque, whitiſh yellow. 

c. Of ponderous ſpar- like gypſum; Marmor 

metallicum druſicum. 

1. Jagged or like cocks combs, criſtati. 
Theſe reſemble cocks combs, and are 
found in clefts or ſiſſures accreted on the 
ſurfaces of balls of the ſame ſubſtance, 
2. White. 3. Reddiſh. 

F. StalaRitical gypſum. Gips inter. 

This perhaps may be found of as many dif- 
ferent figures as the calcarcous ſtalactites, or ſin- 
ters. | 

Mr Cronſtedt has only ſeen the following, viz. 
1, Of no viſible particles; in French, grignard. 

A, Of an irregular figure. 

a. Yellow. 
5. White. 

This is uſed in ſeveral works as alabaſter, 
eſpecially when it is found in large pieces; 
and then it commonly varies in colour be- 
tween white and yellow, as alſo in tranſpa- 
rency and opacity. 

2. Of a ſpar-like texture. 

A. In form of a cone. 
a. White and yellow. 

B. Of an irregular figure. 

a. White. | 

Gypſcous foſſils abound in England. Plaſter- 
flone, granulated and ſolid, ſome ſo very fine as 
to be alabaſter, that is, take a ſurface and poli- 
ture, are plenty in Derbyſhire and Nottingham- 
hire, where are large pits of it, and alſo in moſt 
of the cliffs of the Severn, eſpecially at the Old 
Paſſage in Somerſetſhire. A very fine ſemipellu- 
cid folid alabaſter is found in Derbyſhire. Fi- 
brous talcs, very fine, are found in the ſame pits 
of plaſter-· tone above-mentioned, and many other 
places. Sclenites of many kinds abound in Eng- 
land in clays, inſomuch that it is needleſs to enu- 
merate the places. Very fine gypſcous druſen 
are found in Sheppy- iſle; and ſome, perfectly pel- 
lucid as cryſtal, and large, have been dug from 
the ſalt-rocks at Nantwich in Cheſhire. "The /e- 
lenites rfomboidalis, a rare foſſil in other coun- 
tries, is frequently found in England; but Shot- 
bver-hill, in Oxfordſhire, is famous for it. The 
iſle of Sheppy affords a kind peculiar to that ſmall 
ſpot of groand, and not found any where elſe in 
the world, fibrous, and always accreting in radi- 
ations like a ſtar on the ſeptariz, thence called 
ſtella ſeptarii. 

III. Calcareous earth ſatiated with the acid of com- 
mon ſalt. Sal ammoniacum fixum naturale. 

This is found, 

1. In ſea- water. 

2. In ſalt-pits. 


It is formed in great quantities at the bot- 
toms of the ſalt-pans of the ſalt-works. It at- 
„tracts che moiſture of the air. 
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IV. Calcareous earth united with the iuflammable C 


ſubſtance. 


Theſe have a very offenſive ſmell, at leaſt when 
they are rubbed, and receive their colour from 
the phlogiſton, being dark or black in propor- 
tion as it predominates. : 

(1.) Calcareous earth mixed with phlogiſton alone; 
Lapis ſuillut, fetid Rone and ſpar, or ſwine-Rone 
and ſpar. Perbaps the {mell of this tone may 
not be ſo diſagreeable to every one: it gages ſoon 
off in the fire. Its varieties, in regard to the tex- 
ture, are as follow : ; 

A. Solid, or of no viſible or diſtinQ particles. 

a. Black. 

B. Grained. 
a. Blackiſh brown, 
C. Scaly, particulis nycaceir. 

1. With coarle ſcales. 

- a. Black. 

2. With fine glittering or ſparkling ſcales. 

a. Brown, | 
D. Sparry. 
a. Black. 
5. Light brown. 
c. Whitiſh yellow. 
E. Cryſtalliſed. 

1. In a globular form. 

(2.) Calcareous earth united with phlogiſton and 
the vitriolic acid. Leberſtein of the Germans and 
Swedes. Lapis hepaticus, 

This tone ſometimes readily, at other times 
only when rubbed, ſmells like the hepar ſulphurir, 
or gun- powder. It excites no efferveſcence with 
acids, and is a medium between the gypſum and 
the fœtid ſtones (93), to which it has, however, 
generally been referred, although no lime can be 
made from it; whereas they are the fitteſt of all 
the different limeſtones to be burnt into lime. It 
is found, 
A. Scaly. 
1. With coarſe ſcales. 
a. Whitiſh yellow. 
2. With fine glittering or ſparkling ſcales. 
a. Black. 
The method that nature takes in combining 
thoſe matters which compoſe the liver- ſtone, may 


perhaps be the ſame as when a limeſtone is laid - 


in a heap of mundic while it is roaſting; becauſe 
there the ſulphur unites itſelf with the limeſtone, 
whereby the limeſtone acquires that ſmell com- 
mon to liver of ſulphur, inſtead of which the vi- 
triolic acid alone enters into the formation of gyp- 
ſum. How the ſulphur combines itſelf may like- 
wiſe be obſerved in the ſlate-balls or kerneis from 
Andrarum alum- mines, where it ſometimes com- 
bines itſelf with a martial earth, with which this 
ſlate abounds, and forms therewith pyrites within 


the very ſlate-balls. The fetid or ſwine ſtones, 


and the liver- ſtone, are, in regard to the ſtructure 
of their parts, ſubject to the fame varietics as the 
other ſpecies of limeſtone: and it is to be obſer- 
ved, that a volatile alkalt is commonly ſuppoſed 
to have entered into the compoſition of the fetid 
ſtones, though it has never yet been diſccyered by 
any experiment. | 
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Calcarevus 2.) Solid ſtalactites of a Tparry texture. tity with borax, yield a fine yellow t 
EARTHS. ( ) Hollow, and in form X cone. colour, reſembling that of the ol pms 
— 1. White, and ſemitranſparent. This phænomenon might probably happen with . 
In making lime-water, one may obſerve how every one of the gypſeous kind. But it is to be 
the lime gathers firſt like a pellicle on the ſur- obſerved, that if too much of ſuch gypſum is uſed 
face of the water, and afterwards, when this in proportion to the borax, the glaſs becomes 
breaks, falls down to the bottom in form of opaque, jult as it happens with the pure lime. 
a ſcaly ſediment, which is called cremer calcis : ſtone. 
after that a new pellicle is formed, which like- 9. Burnt with a phlogiſton, it ſmells of ſulphur, and 
8 wiſe falls down; and in this manner it con- may as well by that means, as by both the alka. 
tinues for a long while, although the lime- line ſalts, be decompounded ; but for this purpoſe 
water had before been paſſed through a filtre. there ought to be five or fix times as much 
This we may alſo imagine to be the way weight of ſalt as of gypſum. 
in which the works of nature are performed: 10. Being thus decompounded, the calx or earth 
whence the ſtalactites commonly is of a ſcaly which is left ſhows commonly ſome marks of iron. 
texture, or at leaſt diſcovers ſome tendency to- The gypſeous earth is found, n 
wards it. But a ſtalactites of a ſparry texture, (t.) Looſe and friable; Terra gypſea pulverulenta. 
ſuch as above-mentioned from Rouen, may be Gypſeous earth, properly ſo called; Gur. 
ſuppoſed to be owing to a more copious prin- a. White. 
ciple concurring at once: and in the ſame man- (2.) Indurated, 
ver tbe ſparry limeſtone and its cryſtalliſations A. Solid, or of no viſible particles, Alabaſter. 94 
ſeem likewiſe to have been produced; fince they, This ſtone is very eaſy to ſaw and cut, and 
as far as we know, are only found in clefts, which, takes a dull poliſh. It is not always found ſatia- 
when they have been filled up with a ſtony mat- ted with the acid of vitriol. 
ter, the Swediſh mivers call k/y/er, and gangar, a, White, alabaſter. 
or veins, In regard to this, the ſtalactites, the 1. Clear and tranſparent. 
ſparry limeſtone, and alſo its cryſtalliſations, 2. Opaque. 
might all be ranked under the ſame title in a ſy- 5. Yellow, 
ſtematical deſcription, as very little different from 1. Tranſparent, from the Eaſtern countries. 
one another, if it were not neceſſary, in deſcribing 2. Opaque. 
mines and other works, to give them their ſe- B. Gypſum of a ſcaled or granulated ſtrudure. 5; 
parate names; becauſe it is certain, that a piece This is the common plaſter-ſtone. 
which is broken from large ſpar-cryſtals, or from I. With coarſe ſcales. 
ſparry ſtalactites, may in a cabinet paſs extremely a. White. 4 | 
well for a common ſparry limeſtone, without 2. With ſmall ſcales. 3. Yellowiſh. 6. Grey- 
leaving any ſuſpicion of its former figure before iſh. 
itt was broke. C. Fibrous gypſum, or plafter-ſtone, improperly 86 
II. Satiated or united with the acid of vitriol. 


Gypſum, Plaſter-ſtone, or Parget. 
This is, 

1. Looſer and more friable than a pure calcareous 
earth. 

3. Either crude or burnt, it does not excite any 
efferveſcence with acids; or, at moſt, it efferveſces 
but in a very flight degree, and then only in pro- 
portion as it wants ſome of the vitriolic acid to 
complete the ſaturation, 

3. It readily falls into a powder in the fire. 

4. If burnt, without being red-hot, its powder rea- 
dily concretes with water into a maſs, which ſoon 
hardens; and then, 

5. No heat is perceived in the operation, 


6. It is nearly as difficult to be melted by itſelf as 


the limeſtone, and ſhews moſtly the ſame effects 
with other bodies as the lime- ſtone: the acid 
of vitriol ſeems, however, to promote its vitrifi- 
cation, 

7. When melted in the fire with borax, it puffs 
and bubbles very much, and for a long while, 
during the fuſion, owing to the nature of both 
the faite, 

8. When a ſmall quantity of any gypſum is melted 
together with borax, the glaſs becomes colour- 
leis and tranſparent; but ſome ſorts of alabaſter 
and ſparry gypſa, when melted in ſome quan- 


D. Spar-like gypſum. 


(though commonly) called Engliſh tale by our 


drug giſts. 
1. With the ſibres coarſe. 

a. White, from Livonia. 

2. With fine fibres, 
a. White. 
Selenites. This by ſome is 
alſo called glacies marie; and is confounded with 
the clear and tranſparent mica. 
1. Pure ſelenites. 
A. Tranſparent. 
a. Colourleſs. 
5. Vellowiſn. 
2. Spar-like gypſum; Marmor metallicum. 

This ſtone, on account of its heavineſs, which 

comes near to that of tin or iron, is ſuſpected to 
contain ſomething metallic; but, as far as is hi- 
therto known, no one has yet been able to cx- 
tract any metal from it, except ſome traces of iron, 
which is no more than what all other gypſa con- 
tain. 

A. Semitranſparent; ſpatum Bononienſe, the 
Bononian ſtone, or phoſphorus. Its ſpecific 
gravity is 4, 5000: 1000. 

B. Opaque, 

-a. White. 
3. Liverſtone, ſo called by the Swedes and Ger. 


mans. 
E. Chry- 


order! 


ar 0045 


Ars. gypſee: 8 
(1.) Druſen of cryſtals of pure ſparry gypſum. 
15 ' a. Wedge- formed, are compoſed of a pure 


ſpar- like gypſum. 
1. Clear and colourleſs. 2. Whitiſh yellow. 
B. Capillary. a. Opaque, whitiſh yellow. 
c. Of ponderous ſpar- like gypſum; Marmor 
metallicum druſicum. 

1. Jagged or like cocks combs, criſtati. 
Theſe reſemble cocks combs, and are 
found in clefts or fiſſures accreted on the 
ſurfaces of balls of. the ſame ſubſtance. 
2. White. 3. Reddiſh. | 

ty . F, StalaQitical gypſum. Gips inter. 

This perhaps may be found of as many dif- 
ferent figures as the calcarcous ſtalactites, or ſin- 
ters. 

Mr Cronſtedt has only ſeen the following, v/z. 
1, Of no viſible particles; in French, grignard. 

A. Of an irregular figure. 

a. Yellow. 
5. White. 

This is uſed in ſeveral works as alabaſter, 
eſpecially when it is found in large pieces; 
and then it commonly varies in colour be- 
tween white and yellow, as alſo in tranſpa- 
rency and opacity. 

2. Of a ſpar-like texture. 
A. Ia form of a cone. 
a. White and yellow. 

B. Of an irregular figure. 

a. White, 

Gypſeous foſſils abound in England. Plaſter- 
lone, granulated and ſolid, ſome ſo very fine as 
to be alabaſter, that is, take a ſurface and poli- 
ture, are plenty in Derbyſhire and Nottingham- 
ſhire, where are large pits of it, and alſo in moſt 
of the cliffs of the Severn, eſpecially at the Old 
Paſſage in Somerſetſhire. A very fine ſcmipellu- 
cid folid alabaſter is found in Derbyſhire. Fi- 
brous tales, very fine, are found in the ſame pits 
of plaſter-· tone above-mentioned, and many other 
places. Sclenites of many kinds abound in Eng- 
land in clays, inſomuch that it is needleſs to enu- 
merate the places. Very fine gypſcous druſen 
are found in Sheppy- iſle; and ſome, perfectly pel- 
lucid as cryſtal, and large, have been dug from 
the ſalt-rocks at Nantwich in Cheſhire. The /e- 
lenites rhomboidalis, a rare foſſil in other coun- 
tries, is frequently found in England; but Shot- 
over-hill, in Oxfordſhire, is famous for it. The 
iſle of Sheppy affords a kind peculiar to that ſmall 
ſpot of groand, and not found any where elſe in 
the world, fibrous, and always accreting in radi- 
ations like a ſtar on the ſeptariz, thence called 
ſella ſeptarii. 

III. Caicarcous earth ſatiated with the acid of com- 
mon ſalt. Sal ammoniacum fixum naturale. 

This is found, 

1. In ſea- water. 

2. In ſalt-pits. 


It is formed in great quantities at the bot - 
toms of the ſalt-pans of the ſalt- works. It at- 


tracts th i at, 
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IV. Calcareous earth united with the juflammable C , 


ſubſtance. : 

Theſe have a very offenſive ſmell, at leaſt when 
they are rubbed, and receive their colour from 
the phlogiſton, being dark or black in propor- 
tion as it predominates. 

(1.) Calcareous earth mixed with phlogiſton alone; 
Lapis ſuillus, fetid Rone and ſpar, or ſwine-Rone 
and ſpar. Perbaps the ſmell of this fone may 
not be ſo diſagreeable to every one: it gaes ſoon 
off in the fire. Its varieties, in regard to the tex- 
ture, are as follow : 

A. Solid, or of no viſible or diſtinct particles. 

a. Black. 

B. Grained. 
a. Blackiſh brown, 
C. Scaly, particulis nycaceir. 
1. With coarle ſcales. 
a. Black. 
2. With fine glittering or ſparkling ſcales. 
a. Brown, 
D. Sparry. 

a. Black. 

5. Light brown. 

c. Whitith yellow. 

E. Cryſtalliſed. 

1. In a globular form. 

(2.) Calcareous earth united with phlogiſton and 
the vitriolic acid. Leberſtein of the Germans and 
Swedes. Lapis hepaticus, 

This ſtone ſometimes readily, at other times 
only when rubbed, ſmells like the hepar ſulphurir, 
or gun-powder. It excites no efferveſcence with 
acids, and is a medium between the gypſum and 
the fœtid ſtones (93), to which it has, however, 
generally been referred, although no lime can be 
made from it; whereas they are the fitteſt of all 
the different limeſtones to be burnt into lime. It 
is found, 

A. Scaly. 
1. With coarſe ſcales. 
a. Whitiſh yellow. 
2. With fine glittering or ſparkling ſcales. 
a. Black. 

The method that nature takes in combining 

thoſe matters which compoſe the liver- ſtone, may 


erhaps be the ſame as when a limeſtone is laid 


in a heap of mundic while it is roaſting; becauſe 
there the ſulphur unites itſelf with the limeſtone, 
whereby the limeſtone acquires that ſmell com- 
mon to liver of ſulphur, inſtead of which the vi- 
triolic acid alone enters into the formation of gyp- 
ſum. How the ſulphur combines itſelf may like- 
wiſe be obſerved in the ſlate- balls or kerueis from 
Andrarum alum-mines, where it ſometimes com- 
bines itſelf with a martial earth, with which this 
ſlate abounds, and forms therewith pyrites within 
the very flate-balls. 
and the liver-ftone, are, in regard to the ſtructure 
of their parts, ſubject to the ſame varietics as the 
other ſpecies of limeſtone: and it is to be obler- 
ved, that a volatile alkali is commonly ſuppoſed 
to have entered into the compoſition of the fetid 
ſtones, though it has never yet been diſccyered by 


any experiment. - 
V. Cal. 
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V. Calcareous earths blended with an argillaceous 


earth, Marle, Marga. 

1. When crude, it makes an efferveſcence with 
acids; but, 

2. Not after having been bnrnt; by which ope- 
ration it is obſerved to harden, in proportion 
as the clay exceeds the calcareous fubſtance. 

3. It eafily melts by itſelf inte a glaſs, and even 
when it is mixed with the moſt refraQtory clay. 

4. It is of great uſe in promating the growth of 
vegetables, ſince the clay tempers the dryiog 
quality of the calcareous earth. 

5. When burnt in a calciniag heat, it readily at- 
tracts water: and, expoſed to the air, in time 
it falls into a powder, 3 

The varieties of this kind worthy to be ta- 
ken notice of, depend on the different quanti- 
ties of each of their component parts, and on 
the quality of the clay. We ſhall ſpecify the 


following examples, 


A. Looſe and compact, Marga friabilis. This diſ- 


ſolves in water like common clay. 

a. Rdediſh brown. 

b. Pale red. This, when burnt, is of a yellowiſh 
colour, and uſed for making earthen-ware in 
fome places. 


B. Semi-indurated, Marga indurata atre fateſcens. 


It is nearly as dard as ftone when firſt dug 
up, but moulders in the open air. It is moſtly 
ſlatty, and is not uncommon in the ſlate-rocks of 
Sweden, where it lies between the thick beds of 
ſlatty limeſtone, and is alſo found by itfelf form- 
ing very thick ftrata. It does not diſſolve in wa- 
ter, till by a conſiderable length of time it has 
mouldered to a powder. 

4. Grey. 
b. Red. 


C. Indvrated or ſtone marle. 


A. In looſe pieces, Marga indurata amorpha; by 
the Germans called duck/tein, or tophſicin. 
a. White. 
3. Grey. 
It is formed from a ſediment which the wa- 
ter carries along with it. 
B. In continued ſtrata, Hard ſlatty marle. 


VI. Calcareous earth united with a metallic calx. 


Here, as well as in the others, ſuch a mixture 
or combination 1s to be underſtood, as cannot be 
diſcovered by the eye alone, without the help of 
ſome other means. 

The ſubjects belonging to this diviſion loſe the 
property of railing an efferveſcence with acids, 
when they are rich in metal, or contain any vi- 
triolic acid. However, there have been found 
ſome that contained 20 or 30 per cent. of metal, 
and yet have fhewn their calcareous nature by the 
nitrous acid. 

There are no more than three metals hitherto 
known to be united in this manner with the cal- 
careous earth, viz. 


(1.) Calcareous earth united with iron. White ſpar- 


like iron ore, Minera ferri alba. 'The /tahl/tein or 

weiſes eiſenerz of the Germans, 

I. This ore, however, is not always white, but 
commonly gives a white powder when rubbed, 


2. It becomes black in the open air, as likewic 
in a calcining heat. N 
3. In this laſt circumſtance it loſes 30 or 40 per 
cent. of its weight, which by diftillation has 
been found owing to the water that evaporates: 


and it is poſſible that ſame ſmall quaatity of | 


vitriolie acid may, at the ſame time, evaporate 
with the water. 


4+ It is of all the iron ores the moſt eaſy to melt, 


and is very corroſive when' melted, 

This kind is found, 

A. Looſe; the mouldered part of the indura 
ted ſort. 

a. Black, like foot. 

b. Dark brown, ſomewhat reſembling umbre. 
B. Indurated. 

1. Solid, of no diſtin particles, 

a. Red. Looks like red ochre, or the 
red hzmatites, but diſſolves in the acid 
of nitre with a great efferveſcence. 

2. Scaly, particulis micaceis. 

a. White, 6. Blackiſh grey, 
3. Spar- like. 

4. Light brown. 
4. Druſen. 

a. Black iſi brown. 5. White. 

1. Porous. This is often called eiſen- 
blute, or flor ferri, 
2. Cellular. 
(2.) Calcareous earth united with copper. 

A. Looſe and friable. Mountain blue. Ger- 

manice, Bergblau, 
This diſſolves in aquafortis with efferveſcence, 

B. Indurated, 

1. Pure calcareous earth mixed with calx of 
copper. Armenian ſtone, /apis Armenus, 
Sueh, according to the deſcription of au- 
thors, ought the nature of the ſtone called 
lapir Armenus to be, though the druggills 
ſubſtitute in its ſtead a pale blue lapis lazuli, 
free from marcaſite; 

2. Gypſcous earth united with calx of copper. 
Is of a green colour; and might perhaps be 
called turquoiſe ore, or malachites ; though 
we do not know if all ſorts of turquoiſe ore 
are of this nature. 

a. Semi-tranſparent, is found at Ardal in 
Norway. By chemiſtry we know, that 
alkaline ſalts produce a blue colour with 
copper, which is changed into green 3s 
ſoen as any acid is added; and from 
thence the reaſon is obvious why 2 
green, colour may be found among cal- 
careous copper ores, viz. when the vitri- 
olic acid is in the neighbourhood of it. 

(3.) Calcareous earth united with the calx of lead, 

This is a lead ochre, or a ſpar-like lead ore, 

which, in its formation, has been mixed with a 


calcareous earth, and for that reaſon efferveſces | 


with acids. 
A. Looſe and friable. 
a. White, from Kriſterſberget at Nya Koppar: 
berget in Weſtmanland. 
B. Indurated. 
1. Scaly. 
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a. Yellowiſh. 

Both theſe varieties contain a conſiderable 
quantity of lead, via. 40 per cent. more or 
leſs; and the calcareous earth 1s as equally 
and intimately mixed with it, as in the white 
iron ore. Thus may tbeſe be diſtinguiſhed 
from other lead-ochres and ſpar-like lead 
ores, which are much richer in lead, and ne- 
ver efferveſce with acids. Theſe laſt men- 
tioned alſo ſeem to be produced by nature, 
nearly as the ſpar-like lead ores, and as the 
forer ſaturni are formed in caloining a regule 


of lead. 
The Szcond ORDER. 


105 Tu Siliceous kind. 
This ſiliceous earth is, of all others, the moſt diffi- 
cult to deſcribe and to diftinguiſh perfectly: however, 
it may be known by the following characters, which 
are common to all bodies belonging to this order. 
1. In its indurated ſtate it is hard, if not in regard 


ticle of it, in a degree ſufficient to ſtrike fire with 
ſteel, and to ſcratch it, when rubbed againk it, 
though the ſteel be ever ſo well tempered. 

2. When pure, and free from heterogeneous parti- 
cles, it does not melt by itſelf, neither in a rever- 
beratory, nor in a blaſt furnace. 

3. After being burnt, it does not fall to a powder, 
neither in the open air, nor in water, as the cal- 
careous order does, but becemes only a little 
looſer and more cracked by the fire, unleſs it has 
been very ſlowly and by degrees heated. 

4. It excites no efferveſcence with acids. 

5. In the fire it melts cafieft of all to a glaſs with 
the fixed alkaline ſalt; and hence it has got the 
name of 2 though this name is, properly 
ſpeaking, leſs applicable to this order than to a 
great many other earths, 

The mineral bodies that are comprehended in this 

order, are, indeed, ſomewhat different from one ano- 
ther. This difference, however, on firft ſight may be 
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of any great conſequence, at leaſt while we are no far- 
ther advanced in the art of decompounding theſe hard 
bodies, and as long as no one has thought it worth 
the trouble and expence to uſe thoſe means which 
are already diſcovered for this purpoſe ; namely, the 
burning-glaſs or concave mirror; and to continue ſuch 
experiments which Mr Pott has ingeniouſly begun as 
a baſis For his Lithogeognoſia. For want of this, there 
is no other way left, =o to conſider theſe bodies as 
limple ſubſtances, (how much ſoever compounded they 
may be), in the following manner. 

I. Diamond. Adamas gemma. 

Which, 

1. Of all tones, is the hardeſt. 

2. Is commonly clear, or tranſparent; which qua- 
lity, however, may, perhaps, only belong to its 
cryitals, but not to the rock itſelf from which 
they have their origin, 

2. Its ſpecific gravity is neareſt 3,500. When 
brought to Europe in its rough ltate, it is in 
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to the whole, yet at leaſt in regard to each par- 


diſcerned: but, in regard to their effects in the fire, 
and other chemical experiments, it cannot be eſteemed 
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form either of round pebbles with ſhining ſur- 

faces, or of cryſtals of an octoëdral form. 

a. Colourleſs, or diaphanous, or the diamond 
properly ſo called. 

But it alſo retains this name when it is 
tinged ſomewhat red or yellow. Being rub- 
bed, it diſcovers ſome electrical qualities, and 
attracts the maſtic. 

3. Red; Ruby. Adamas ruber ; Rubinus.,— 

Which, by lapidaries and jewellers, is, in re- 

ff gard to the colour, divided into, 

1. The ruby of a deep red colour inclining 
a little to purple. 

2. Spinell, of a dark colour. 

3. The balaſs, pale red, inclining to violet. 
This is ſuppoled to be the mother of the 
rubies. 

4. The rubicell, reddiſh yellow. 

However, all authors do not agree in the 
characters of theſe ſtones. 

II. Sapphire. Sapphyrus gemma. 

It is tranſparent, of a blue colour; and is ſaic to 

be in hardneſs next to the ruby, or diamond. 

Sapphires are ſaid to be found in Alſatia, at St 

Amarin: but accounts of this kind are in general 
not to be depended upon, as the fluors are fre- 
quently met with in colleQions and the Ccruggilts 
ſhops under the name of /aphires, when they are 
of a deep blue colour; not to mentian that the 
quartz is always termed a precious ſtone, when- 
ever it is found clear and of a fine colour. The 
ſapphire is ſaid to loſe its blue colour in the fire. 
Thoſe which are but a little tinged are called 
white /apphires. The ſapphire is ſeldom found of 
a very deep blue colour, and free from parallel 
flaws which run through it. 
III. Topaz. Topazius gemma. 
This is a precious ſtone which, when rough and 
22 is ſold in a eryſtalliſed form. At Schnee- 
enſtein in Saxony, theſe cryſtals are found of a 
priſmatical octoëdral form, with no points, but flat, 
and with ſome facets at the top; however, with- 
out doubt the oriental topazes have another figure. 

Experiments by fire have been made on the 

Schneckenttein topazes by Mr Pott, as may be 

ſeen in his Lithogeognoſia, 

To this kind may be referred, 

a. The pale yellow topaz; which is nearly un- 
coloured, and is found at Schneckenſtcin. 

5. The yellow topaz, from Schneckenſtein. 

c. Deep yellow, or gold-coloured topaz, or orien- 
tal topaz. 

d. Orange- coloured topaz. | 

e. The yellowiſh green topaz, or chry/o/zte. 

It is of a graſs-green colour, and may perhaps 
belong to ſome other ſpecies, which might be 
diſcovered, if it could be obtained rough, or in 
its matrix, and large enough or in ſuch quan- 
tity as is neceſſary for experiments to be made. 

J. The yellowiſh green and cloudy topsz, the 
chryſopraſe. | 

Ibis is perhaps the ſubſtance which ſerves as 
a matrix to the chrylolite: for thoſe which have 
been ſeen of this kind are like the clear-veined, 

28 R 2 called 
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S1/iceous called in Swediſh ill- cryſtal, and quartz, which 4. It never decays in the air. ja 
| WEN PINE: is of the firſt degree of eryſtalliſation. 5. Melted with pot-aſhes, it gives a more ſolid rant 
| 9. Bluiſh green topaz, or the beryl. and fixed glaſs than any other of the ſiliceous 
| This varies in its colours; and 1s called, when, order. | 
| 1. Of a ſea-green colour, the aqua-marine; 6. When there has been no interruption in its 

2. When more green, the bery/. natural accretion, its ſubſtance always cryſtal. 
They are found in the ftream-works in liſes into hexagonal priſms pointed at one or 
Saxony and Bohemia, in form of pebbles, both ends, * 
TER” or round pieces, 7. It occurs in clefts, fiſſures, and ſmall veins in 
110 IV. Emerald. Smaragdus gemma. rocks. It very ſeldom forms large veins, and 
Its chief colour is green, and is tranſparent. It ſtill ſeldomer whole mountains, without being 
| 1s the ſofteſt of precious ſtones, and when heated mixed with heterogeneous ſubſtances, 
| it is phoſphoreſcent like the fluors. What in The quartz is found, | 
| ſome cabinets is given out for its matrix, and ſaid (1.) Pure. x 
| to come from Egypt, is nothing elſe than a deep A. Solid, of no viſible particles with a gloſſy 
green cockle-ſpar; of which colour we likewiſe ſurface. Fat quartz. | 
find cockle, or ſhirl, in the iſland of Uto near a. Uncoloured and clear, diaphanum. This 
Stockholm, and at Norbery in the province of has no cryſtalliſed form, but is neverthclefs 
Weſtmanland in Sweden. as clear as quartz cryſtals of the beſt water, 
Mr Maillet informs us, that in former times 3. White, the common fat quartz. 
the beſt emeralds were found in Egypt. c. Blue. ' 
111 To the precious ſtones belong alſo the ja- d. Violet. 
cinths, or hyacinths; which are cryſtals harder B. Grained, 
than quartz cryſtals, tranſparent, of a fine reddiſh- 3. White. 7 
yellow colour when in their full luſtre, and form- 5. Pale green. 
I | ed in priſms pointed at both ends: theſe points C. Sparry quartz. 
are always regular, in regard to the number of This is the ſcarceſt; and onght not to be 
the facets, being four on each point; but the fa- confounded with the white felt-ſpat, being of a 
cets ſeldom tally : the ſides alſo which form the ſmoother appearance, and breaking into larger 
„ main body, or column, are very uncertain in re- and more irregular planes. 
. gard both to their number and ſhape; for they a. Whitiſh yellow. 6. White. 
| N are found of four, five, fix, ſeven, and ſometimes D. Cryſtalliſed quartz. Rock cryſtal, Quartz 
| of cight, ſides: further, the column or priſm cryſtal. 
. is in ſome alſo ſo compreſſed, as almoſt to re- Its figure is already deſcribed; and, in re- 
(| ſemble the face of a ſpherical facetted garnet. gard to the colours, the following varieties oc- 
Theſe cryſtals loſe their colour, become white, cur. 16 £851 
and do not melt in the fire; by which qualities 1. Opaque, or ſemi-tranſparent. 
F chiefly they may be diſtinguiſhed from garnets, a. White, or of a milk colour, 
* which are likewiſe ſometimes found of a co- 5. Red, or of a carnelian colour. 
| Jour not inferior to the true jacinths. The au- c. Black. 
thor had not, at the time when he wrote this 2. Clear. 
eſſay, ſeen the true jacinths; but ſays that the a. Blackiſh brown, ſmoky topaz, or raunch 
reddiſh yellow garnets from Greenland are ſold topas of the Germans, 
by the jewellers for jacinths; ſo are likewiſe the b. Yellow; found in Bohemia, and fold in- 
Eaſt Indian garnets of the ſame colour; and, what ſtead of topazes. 
is (till more, there are ſome jewellers that do not c. Violet; the amethyſt. 
know the true diſtin ions between a jacinth and d. Uncoloured ; rock-cryftal, properly ſo 
a garnet at all, but buy and ſell the garnets for called. When theſe coloured cryſtals are 
Jacinths, when they are of a fine reddiſh yellow not clear, they are called fuſs; for inſtance, 
colour ; this mult in particular be owing to the topaz-fluſs, amethyſ/l-flus, &Cc. 
ſcarcity of the true jacinth. (2.) Impure quartz. 
Mr Cronſtedt ſays he lately got ſome jacinths 4. Mixed with iron, in form of a black calx. 
of a quadrangular figure, which did not melt in This is of a gloſſy texture, and contains à 
| the fire, but only became colourleſs. great quantity of iron. | 
112 V. Quartz. Quartzum. B. Mixed with copper in form of a red calx. 
This ſtone is very common in Europe, and ea- . Rec. . 
ſier to be known than deſcribed. It is diſt inguiſh- VI. The flint. Silex pyromachus, Lapis corneus, ot I 
ed from the other kinds of the ſiliceous order, by hornſtein of the Germans. 
the following qualities, This is equally common with the quartz, and 
1. That it is moſt generally cracked throughout, it is full as difficult to deſcribe it; eſpecially a5 
| even in the rock itſelf ; whereby, it forms a kind of intermediate ſubltance between 
| 2. As well as by its nature, it breaks irregularly, quartz and jaſper, both which it ſo nearly fe- 
| and into ſharp fragments, ſembles, that it is not eaſy to point out ſuch cha- 
I! 3. That it cannot eaſily be made red-hot, with- racters as ſhall readily diſtinguiſh-it from them. 
|| out cracking ſtill more, The belt way, perhaps, will be to ſpeak of its pro- 
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| perties comparatively; and then we may ſay, that, 
| 74%. 1, It is more uniformly ſolid, and not ſo much 
cracked in the maſs as the quartz; and, 

2. It is more pellucid than the jaſper. 

3. It bears being expoſed to the air, without de- 
caying, better than the jaſper, but not fo well 
as the quartz. 

4. It is better for making of glaſs than the jaſ- 

per, but is not quite ſo good as quartz for 
that purpoſe, 

5. Whenever there has been an opportunity in 
this matter of its ſhooting into cryſtals, quartz 
cryſtals are always found in it; juſt as if the 
quartz had made one of its conſtituent parts, 
and had on certain circum{tances been ſqueezed 
out of it; this is to be ſeen in every hollow 
flint, and its clefts, which are always filled up 
with quartz. | 

6. It often ſhows moſt evident marks of having 
been originally in a ſoft and ſlimy Rate. 

The ſeveral varicties of this ſpecies have ob- 
tained diſtin names, more with reſpe& to 
their colours than from any real difference in 
their ſubſtance 3 but theſe are ſtill neceſſary to 
be retained, as the only names uſed by jewel- 
lers and others, who know how to value them 
accordingly. ; 

14 (.) The opal. Opalus pæderota. 

It is the moſt beautiful of all the flint kind, 
owing to the changeable appearance of its co- 
lours by reflection and refraction, and muſt there- 
fore be deſcribed under both theſe circumſtances. 
A. 2» opal of Nonnius, the ſangenon of the In- 

ians. 

This appears olive- coloured by reflection, 
and ſeems then to be opaque; but when. held 
againſt the light, is found tranſparent, and of a 
fine ruby red. 

That opal is ſuppoſed to have been of this 
kind, which Pliny mentions in his Natural Hi- 
ſtory, chap. 307. ſect. 21. and which he ſays 
was in the ſenator Nonius's poſſeſſion, who ra- 
ther ſuffered baniſhment than part with it to 
Antony, | 

This ſtone was at that time valued in Rome 
at 20,000 ſeſterces. But the ſtone here parti- 
cularly deſcribed, was found in the ruins of 
Alexandria; it is about the ſize of a hazle-nut, 
and was bought for a trifle of a French drug- 
gilt, named Roboly, and preſented to the French 
general conſul Lironcourt, who afterwards of- 
tered it to ſale in ſeveral places for the ſum of 
40,000 rixdollars. See Haſſelquiſt's Travel's 
to the Eaſt, under the article of Orr. 

This very ſtone was in the year 1763 in the 
polteſſion of his excellency the duke de Niver- 
nols, then ambaſſador to the Britiſh court. 

There is, however, another of the ſame kind 

in Sweden, which by reflection appears rather 

yd, but by refraction is red, with violet 
veins, 
+. The white opal. Its ground is white, of a 
glaſs-like complexion, from whence are thrown 
out green, yellow, and bluiſh rays ; but it is 
* a reddiſh or rather flame colour, when held 
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againſt the light, 
1. Of many colours. The oriental opal, 
2. Of a milky colour. 
3. Bluiſh, and ſemi-tranſparent. This is not 
ſo much valued as thoſe which are more o- 
paque, becauſe it is eaſier tobe imitated by ait. 


(2.) The cat's eye. Pſcudopalus. 


This ſtone is opaque, and reflects green 
and yellowiſh rays from its ſurface, and is 
found in Siberia. 


(3.) The onyx. Onyx camehuja. Memphites. 


This flone is the hardeſt of the flinty tribe; and 
conſiſts of differently coloured veins, which rua 
parallel to one another, ſometimes in ſtraight, 
ſometimes in curved lines. It is found of two forts, 
a. Nail-coloured onyx, having pale fleſh-coloured 

and white lines. From the river Tomm in Si— 

beria. 
5. With black and white lines. The oriental onyx. 
The old Romans were accuſtomed to cut fi- 
gures in relief on the ftraight-lined ony xes, 
which they called camehuja; theſe are ſtill 
counterfeited, and called camayeu. Thoſe which 

conſiſt of concentric circles were called e- 

phites ; and we have now of this kind cut to be 

ſet in rings, under the name of occhi di gatti, 
which, however, ought not to be confounded 
with the pſeudopal, or cat's eye. 


(4.) The chalcedony, or white agate. 


Is a flint of a white colour, like milk diluted 
with water, more or leſs opaque: it has veins, 
circles, and round ſpots. It is ſaid to be ſofter 
than the onyx, but much harder than thoſe agates 
which are ſometimes found of the ſame colour. 
a. The white opaque chalcedony, or cacholong, 

from the Buckhariſh Calmucks. This was fir{t 

made known by one Renez, a Swediſh officer, 
who for ſeveral years had been in that country. 

The inhabitants find this flint on the banks of 

their rivers, and work idols and domeſtic veſ- 

ſels out of it. | 
3. Of white and ſemi-tranſparent ſtrata; from 
Ceylon. 
c. Bluiſh grey; from Ceylon and Siberia. 


(5.) The carnelian. Carnielus. 


Is of a browniſh red colour, and often entirely 
brown, Its name is originally derived from its re- 
ſemblance to fleſh, or to water mixed with blood. 
a: Red. | 
b. Yellowiſh brown, looks like yellow amber, from 

the river Tomm in Siberia. It is ſaid not to be 

ſo hard. as the chalcedony. 


(6.) The ſardonyx. 


Is a mixture of the chalcedony and carnelian, 
ſometimes ſtratum- wiſe, and ſometimes confuſed- 
ly blended and mixed together. 

a. Striped with white and red ftrata : this ſerves. 
as well cut in cameo as the onyx, 

3. White, with red dendritical figures, This 
very much reſembles that agate which 1s called 
the mocha ſtone, but with this difference, that 
the figures are of a red colour in this, inſtead 
of black, as in that agate. 

Between the onyx, carnelian, chalcedony, 
ſardonyx, and agate, there ſeems to be no real 
| differences 
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difference, except ſome inexplicable degrees of 

hardnels. 

(J.) The agate; Achatet. 

This name 1s given to flints that are variega- 
ted with different colours, promiſcuoully blended 
together; and they are eſteemed in proportion to 
their mixture of colonrs, their beauty, and ele- 
gance. Hence alſo they have obtained variety 
of names, molily Greek, as if the buſineſs of the 
lapidary in cutting of them, and admiring their 
ſeveral beauties and figures, had heen derived from 
that nation alone. 

a. Brown opaque agate, with black veins, and 
dendritical figures; the Egyptian pebble. 

5. Of a chalcedony colour, achates chalcedoneſans. 

o. Semi-tranſparent, with lines of a blackiſh 
brown colour, and dendritical figures; the mocha 
ſtone. This is much eſteemed, and makes a 
valuable part of ſome collections, where it has 
a place chiefly for the ſake of its figures, re- 
ſembling vegetables, animals, &c. which how- 
ever are often improved by art. 

4. Semi-tranſ{parent, with red dots; Gemma divi 
Stephani, When the points are very minute, ſo 
as to give the ſtone a red appearance, it is by 
ſome called Sardea. 

e, Semi-tranſparent, with clouds of an orange 
colour. 

Deep red or violet, and ſemi-tranſpareat. 


g. Of many colours, or variegated. 
b. Black. | 


121 VII. Jaſper. Faſpisr. * 


All the opaque flints are called by this name, 
whoſe texture reſembles dry clay, and which have 
no other known quality, whereby they may be 
diftinguiſhed from other flints, except that they 
may be more eaſily melted in the fire; and this 
quality perhaps may proceed from ſome heteroge- 
neous mixture, probably of iron. 

(1.) Pure jaſper; which by no means yet known 
can be decompounded. | 

a. Green with red ſpecks or dots; the Helis- 
trope, or blood- ſtone. 5. Green, c. d. 
d. Yellow. e. Red with yellow ſpots and 
veins, / Black, 

( 2.) Jaſpercontaining iron; Faſpis martialis, Sinople. 
A. Coarſe-grained. 

a. Red and reddiſh brown; /inople. 

B. 8Steel-grained, or fine-grained. 

a. Reddiſh brown: looks like the red ochre or 
chalk uſed for drawing ; and has partition 
veins, which are unQtuous to the touch, like 
a fine clay, and other like kinds. 

C. Of a folid and ſhining texture, like a ſlag. 

a. Liver-coloured; and, h. Deep red. c. Yel- 
low. This laſt mentioned, when calcined, 
is attracted by the loadſtone; and being eſ- 
fayed, yields 12 to 15 per cent. of iron. 


122 VIII. Rhombic quartz; Spatum ſcintillaus, Felt- 
patrnn. 
/ This has its name from its figure, but ſeems to 
be of the ſame ſubſtance as the jaſper. We have 
not, however, ranked them together, for want of 
true marks to diſtinguiſh the different ſarts of the 
flinty tribe from one another. 
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ſchorl or cockle, except that ſmall portion which is 


This kind is found, Cl 
1. Sparry. kan 

a. White. 

5. Reddiſh brown. 

c. Pale yellow. 

d. Greeniſh. - 

This laſt mentioned reſembles very much 

the fchorl or coekle · ſpar; but is neither ſo eaſ 

to melt in the fire, nor of ſo exact a figure, F 
2. Chryſtalliſed. 


a. In ſeparate or diſtin& rhomboidal cry. 
ſtals. hs 
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Tur Garnet kind. Terre granateæ. 
The matter compoſing the ſubſtance of garnet, and | 


metallic, does in its indurated Rate reſemble the i. 
ceous tribe, ſo far as relates to external appearance 
and hardne(s; and therefore we would willingly have 
followed the opinion commonly received, of conſider- 
ing theſe two ſubſtances as arifing from one another, 
it we had not been perſuaded to the contrary by the 
following qualities of the garnet. 

1. It is more fuſible, in proportion as it contains 
teſs metallic matter, and is more tranſparent or 
glaſſy in its texture; which is quite contrary to 
the ſiliceous kind. 

2. This is the reaſon, perhaps, why the garnet, 
mixed with the ſalt of kelp, may on a piece of 
charcoal be converted to a glaſs by the blow. 
pipe, which cannot be done with the flints : and, 

3. Why the moſt tranſparent garnet may, without 
any addition, be brought to a black opaque fg 
by the ſame means. 

4. It is never, fo far as is hitherto known, found 
pure, or without ſome mixture of meta]; ande- 
ſpecially iron, which may be extracted by the 
common methods. 

5. The garnet matter, during the cryſtalliſation, has 
either been formed in ſmall detached quantities, 
or elſe has had the power of ſhooting into cry- 
ſtals, though cloſely confined in different ſubltan- 
ces: fince garnets are generally found diſperſed 
in other ſolid tones, and oftentimes in the harder 
ones, ſuch as quartz and chert. 


I. Garnet; Granatus, Which is a heavy and hard |, 
kind of ſtore, cryſtalliſing in form of polygonal 
balls, and is moſtly of a red, or reddifh brown co- 
lour. 

A. garnet mixed with iron; Granatus martialis 
1. Coarſe-grained garnet-(tones, without 20% 
particular figure; in Swediſh called Gan. 
berg ; in German, Granat/iein. à. Reddiſh 
brown garnet. 5. Whitiſh-yellow, . ae 
ellow. 

2. Cryſtalliſed garnet. 1 
a. Black. 5. Red: ſemi-tranſparent, ws 
cracked ; tranſparent. c. Reddiſh * 
low tranſparent; the jacluth, or ne 
d. Reddilh brown, e. Green. /. Ye! 

lowiſh green, 
B. Garnet mixed with iron and tin. G 
1. Coarſe grained, without any particular fg a 
a. Blackiſk-brown. n 
2. Chryda 


8 


Cryſtalliſed. 
; a. Blackiſh-brown. ; 
3. Light-green or white, 

The bergs-radets, or mine-maſters, Mr 
Brandt and Mr Rinman, have publiſhed ſome 
experiments on this kind of garnet, in the 
Memoirs of the Royal Academy of Sciences 
at Stockholm. 

C. Garnet mixed with iron and lead. 
1. Cryſtalliſed. 
a. A reddiſh- brown, diſcovered and accurately 
examined by the bergs-radet Mr Von 

Swab (q). 

II. Cockle, or ſhirl. Baſaltes ; Corneus cryſtalliſatus 
Wallerii; Stannum cryſtallis columnaribus ni- 
pris Linnzi,—lIs a heavy and hard kind of 
tone, which ſhoots into cryſtals of a priſ- 
matical figure, and whoſe chief colours are 
black or green. Its ſpecific gravity is the 
ſame as the garnets, viz. between 3000 and 
3400, though always proportionable to their 
different ſolidity. 

A. Cockle, or ſhirl, mixed with iron. 

1. Coarſe, without any determined figure. 

a. Green, found in moſt of the Swediſh iron 
mines. 

1 2. Sparry. 


tus. 


from Egypt. 
3. Pale green. 
c. White. | 
This occurs very frequently in the ſcaly 
limeſtones; and its colour changes from deep 
green to white, in proportion as-it contains 
more or leſs of iron. 

70 3. Fibrous, ſtriated cockle, or ſhirl: it looks like 
fibres or threads made of glaſs. 

4, Of parallel fibres. 

a. Black. 
5. Green. 
c. White, - 

5. Of concentrated fibres. The ſtarred cockle, 
or ſhirl, from its fibres being laid ſtellarwiſe. 
a. Blackiſh green, from Salberg, in Weſt- 

manland; where, being found together 
with a (teel-grained lead ore, the whole 
is called grau-ris-malm, or pine-ore,. from 
its reſemblance to the branches of that tree. 


This kind of. cockle is alſo found at Uto 


in Malaren. 
b. Light green, 
c. White. 
9 4- Cryſtalliſed cockle, or ſhirl. 
4. Black. 

To this ſpecies of cockle, or fhirl, belong 
moſt of thoſe ſubſtances called imper/e@ aſ- 
beſti; and as the cockle perfectly reſembles a 
ſlag from an iron furnace, both in regard 
to its metallic contents and its glaſſy tex- 
ture, it is no wonder that it is not ſoft enough 


With iron, 


19 ll. MIN E RAL O GV. 


a. Deep green, (the mother of the emeralds), 


aw; 


ever, only for the ſake of its ſtructure, been 
ranked among the aſbefti The firiated 
cockle, or ſhir], compared to the aſbeſti, is 

of a ſhining and angular ſurface (though 
this ſometimes requires the aid of the mag- 
nifying-glaſs to be diſcovered), always ſome- 
what tranſparent, and is pretty eaſily brought 
to a glaſs with the blow- pipe, without be- 
ing conſumed as the pure aſbeſti ſeem to be. 

5. Deep green, from Salberg in Weſtmanland. 


c. Light green, from Enighets-grufvan at Nor- 
berg in Weſtmanland. 


d. Reddiſh brown; from Sorwik at Grenpie 
in Weſtmanland, and Glanſhammar in the 
province of Nerike. 

The tauffstein, from Baſil, is of this ca- 
lour, and conſiſts of two hexagonal eryſlale & 
cockle grown together in form of a croſs :. 
this the Roman Eatholics wear as an amulet, 


and is called in Latin /apis crucifer, or the 


croſs-ſtone. 


It is not impoſlible that there may be ſome kinds 
of cockles, or ſhirls, which, beſides iron, alſo contain 


tin or lead, as the garnets: it has been ſaid, that lead 


has been melted out of a cockle, from Rodbeck's Eng 
at Umea in Lapland; and it ſeems likewiſe very pro- 


bable that the cockles which are found in the Engliſh 


tin-mines may contain ſome tin. There are ſome 
cryſtals of cockle found which are fuſible to a greater 
degree than any ſort of ſtone whatſoever :. theſe are 
always of a glaſſy texture, and ſemi-tranſparent. 

The figure of the cockle cryſtals is uncertain, but- 


always priſmatical: the cockle from Xxſio at Nya 
Kopparberg, is quadrangular : the French kind has 


nine ſides, or planes; and the tauffstein is hexagonal. 


The name cock/e for theſe ſubſtances is an old 


Corniſh mineral name; but is alſo given ſometimes to 
other very different matters. 


We have not in England any great quantity of 


ſpecies of cockles ; the chief are found in the tin mines 
of Cornwall, and ſome fine eryſtalliſed kinds have been 
brought from Scotland. 

The Engliſh mineral name of call, has been uſed by 
ſome authors as ſynonymous with cock/es, and they are 
confounded together at the mines; but the call, defi- 


nitely ſpeaking, is the ſubſtance called welfram by the 


Germans, &c. 


Garnets, 8 ſmall, are often found in mica- 
ceons ſtones in England; but extreme good garnets 


are found in great plenty alſo in-like ſtones ia Scot- 
land, 
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The Argillaceous kind. 

The principal character whereby thoſe may be di- 
ſtinguiſn from other earths is, that they harden in the 
fire, and are compounded of very minute particles, by 
which they acquire a dead or dull appearance when 
broken. 


I. Porcelain 


(6) When any of the garnet kind is to be tried for its containing metal, the iron ought to be melted out of it by 
the common proceſs; and if the garnet, at the ſame time, contains both tin and lead, theſe two metals are likewiſe 
included in the iron: however, they may be extracted out of the iron, by expdting it to a heat augmented by de- 
oo becauſe then the tin and lead ſweat out in ſorm of drops, almoſt pure, though alway 


s ſomewhat mixed. 
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I. Porcelain clay; Terra porcellanea, vulgo Argilla 


This is very refractory in the fire, and cannot in 
any common ftrong fire be brought into fuſion any 
farther than to acquire a tenacious ſoftneſs, without 
loſing its form: it becomes then of a dim ſhining 
appearance and ſolid texture, when it is broke; 
ſtrikes fire with ſteel; and has conſequently the beſt 
qualities required as a ſubſtance whereof veſſels ca- 
pable of reſiſting a melting and boiling heat, and of 
holding ſalts and acids, can be made. It is found, 
(1.) Pure, Pura. 
Diffuſible in water. 

1. Coherent and dry. 

a White. Mr Cronſtedt affirms that he has 
ſeen a root of a tree changed into this clay. 

2. Friable and dry. 

a. White. 

Theſe may be called pure, fince, after being 
burnt, they are quite white, though they have 
been expoſed to a quick melting heat; and it may 
be queried, if all ſuch clays muſt not be ſome- 
what harſh, or at leaſt not unctuous to the touch. 

(2.) Mixed with phlogiſton, and a very ſmall quan- 
tity of inſeparable heterogeneous ſubſtances, 
Of theſe are, 

A. Diffuſible in water. 

a. White and fat pipe-clay. 

5. Of a pearl colour. 

c. Bluiſh grey. 

d. Grey. 

e. Black. 

J. Violet. 

Theſe contain a phlogiſton which 1s diſcovered 
by expoſing them to quick and ftrong fire, in 
which they become quite black interiorly, aſſu- 
ming the appearance of the common, flints, not 
only in regard to colour, but alſo in regard to 
hardneſs: but if heated by degrees, they are firſt 
white, and afterwards of a pearl colour. The 
fatter they ſeem to be, which may be judged both 
by their feeling ſmooth and unctuous, and by 
their ſhining when ſcraped with the nail, they 
contain a larger quantity of the juflammable prin- 
ciple. It is difficult to determine, whether this 
firongly inherent phlogiſton be the cauſe of the 
ahave-mentioned pearl colour, or prevents them 
from being burnt white in a ftrong fire: yet no 
heterogeneous ſubſtance can be extracted from 
them, except ſand, which may be ſeparated from 
ſome by means of water, but which ſand does 
not form any of the conſtituent parts of the 
clays. If they be boiled in aqua regis in order 
to extract any iron, they are found to loſe their 
viſevſay. | 

B. Iadurated. | 

Is commonly unctuous to the touch, and more 
or leſs difficult to be cut or turned in proportion 
to its different degrees of hardneſs ; is not diffu- 
f:ble in water; grows hard, and is very refractory 
in the fire ; pounded and mixed with water, it 
will not eafily cohere in a paſte: however, if it 
is managed with care, it may be baked in the 
fire to a maſs, which, being broke, ſhews a dull 
and porous texture. It takes for the moſt part, 
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and without much labour, a fine poliſh, It; 
found, | | 8 
a. Compact and ſoft; Smedir, Briangon or 


French chalk. 

a. White. 

b. Yellow. ; 

c. Red and white, and which looks 1; 
Caſtile ſoap. 8 


Solid and compact ſteatites, and alſo ſoap- 


rock. 


a. White or light green. 5, Deep preen 


c. Yellow. 

It is a very difficult matter to ſpecify all 
the varieties of the ſoap-ſtones' in regard 
to their hardneſs or ſoftneſs, ſince they can- 
not be compared with any ſtandard meaſure, 
Thoſe from Riſver, Sikfioberg, and China, 
are a great deal harder and more ſolid than 
the Eogliſh kind from the Land's End, 
which breaks between the fingers; but are 
ſoft in compariſon to that from Salberg, 
which is there called ſerpentine, although 
both theſe varieties may in diſeriminately be 
made uſe of for cutting and turning. The 
ſoft ones, however, are not ſo apt to crack, 
when they are worked, as the harder. But 
none of theſe varieties is found in the rock, 


without being interſperſed with the unQu- 


ous clefts. When they are too many, too 


_ _ Cloſe to one another, and make the ſtone 


unfit for uſe, they are in this caſe called by 
the Swediſh -miners, Sizolige; and of this 
kind is a great quantity found at Salberg 
and Swartwik. Moſt part of the ſoap-rock 
which is found in Sweden, is likewiſe mixed 
with glimmer or mica ; and then it is called 
tel flen, that is, ollaris. 


c. Solid, and of viſible particles; ſerpentine 


ſtone, 

1. Of fibrous and coherent particles. This 
is compoſed, as it were, of fibres; aud 
might therefore be confounded with 15 
aſbeſtus, if its fibres did not cohere fo 
cloſely with one another as not to be ſeen 
when the ſtone is cut and poliſhed. The 
fibres themſelves are large, and ſcem as if 
they were twiſted. | 
a. Deep green. This is ſold for the /ap!; 

nephriticus, and is dug at ſome unknown 
place in Germany. 

b, Light green from Skienſhyttan, in 
Weſtmanland; in Sweden it is uſed by 
the plate-ſmiths inſtead of the French 
chalk, | | 

2. Fine-grained ſerpentine tone: the Zoeb- 
litz ſerpentine. 

a. Black. 5. Deep green. c. Light green, 
d. Red. e. Bluiſh grey. / White. 
Theſe colours are all mixed together in 
the ſerpentine ſtone from Zoeblitz, but 
my green is the molt predominant co- 
our, 


(3.) Mixed with iron. This is, 
A. Diffuſible in water, : 
a. Red. Some of the bricks which are im. 


ported 


Clak | 
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art 


ported from certain places in Germany, ſeem 
11s. 


to be made of this kind. 
B. Indurated. | | 
1. Martial ſoap- earth; Creta Brianzonica mar- 
tialis. 
a. Red, and mixed with ſome calcareous 
matter. 
2. Martial ſoap-rock; Steatites martialis. 
2. Black. 6b. Red. 
Keffekil of the 


II. Stone-marrow ; Lithomarga. 
Tartars. ' i 
1. When dry, it is as fat and ſlippery as ſoap : 

but, N 

2. Is not wholly diffuſible in water, in which it 
only falls to pieces, either in larger bits, or 
reſembles-a curd like maſs. 

La the fire it eaſily melts to a white or red- 
diſh frothy flag, conſequently is of a larger 
volume than the clay was before being fuſed. 

4. It breaks into irregular ſcaly pieces. 
4. Of coarſe particles: Coarſe ſtone-marrow. 
a. Grey, from Oſmundſberget, in the pariſh 
of Rettwik, in Dalarne; and is there 
called walklera, that is, fuller's earth. 
It is mentioned in an account of Of- 
mundſberget, publiſhed in the Tranſac- 
. tions of the Academy of Sciences at 
Stockholm, in the year 1739, by the 
. berg's-radet, or mine-maſter, Mr Tilas. 
3, Whitiſh yellow, from the Crim Tartary, 
where it is called kefeki/, and is ſaid to be 
uſed for waſhing inſtead of ſoap. 
8. Of very fine particles; fine ſtone-marrow. 
a. Yellowiſh- brown; Terra Lemnia.——Is of a 
ſhining texture, falls to pieces in the water 
with a crackling noiſe; it is more indu- 
rated than the preceding, but has other- 
wiſe the ſame qualities. 


40 


15 


; ll. Bole. 


Is a fine and denſe clay of various - colours, 
containing a great quantity of iron, which makes 
it impoſſible to know the natural and ſpecifical 
qualities of the bole itſelf, by any eaſy method 
hitherto in uſe. It is not eafily ſoftened in 
water, contrary to what the porcelain and the 


pieces in form of ſmall grains, or repels the wa- 
ter, and cannot be made ductile. In the fire it 
' Avi black, and is then attracted by the load- 
one. 
? 4. Looſe and friable boles, or thoſe which fall to a 
powder in water. 
a. Tleſh- coloured bole. 
J. Red. 
1. Fine; Bolus Armen. 
2. Coarſe; Bolus communis officinalis, 
3. Hard; Terra rubrica. 
c. Green; Terre verte. 
1. Fine, 
2. Coarſe, 


d. Bluiſh-grey, is duQile as long as it is in the 
rock, but even then repels the water; it con- 
tains 40 per cent. of iron; which metal being 
meltcd out of it in a cloſe veſſel, the iron cry- 


lto'liſes ; 
ol. VII. on its ſurface. 


common clays are, (I. & V.); but either falls to 
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e. Grey. 
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Argillaceons 


1. Cryſtalliſed in a ſpherical polygonal ſi- EAA I HS. 


ure. 
2. Of an undeterminate figure. 
At the time when the ferræ figillats, or 
ſealed earths, were in general ule, the drug- 
iſts endeavoured to have them of all co- 
— and for that reaſon they took all ſorts 
of clays, and ſealed them: not only the na- 


tural ones, but likewiſe ſuch as had been co- 


loured by art, or had been mixed with g- 
neſia alba officinalis, or other things, were 
atterwards vended for true boles; and for 
this reaſon the ſpecies of boles is till thought 
to comprehend ſo many varieties. Thus 
the Cologne clay is by the druggiſts ranked 
among the white ſealed earths, and is called 

a white bole: and this ſame clay is by the 

Swediſh potters called Engleſt jord, or Eng- 

liſn earth; and by the tobacco-pipe makers 

pip-lera, or pipe- clay, &c.: which ſhews how 

— a confuſion there muſt enſue, if the 

nowledge of theſe bodies was not founded 
upon a ſurer ground than the colour, figure, 
and names invented by common mechanics. 

Since the moſt part of theſe terre ſigillatæ, 

or ſealed earths, are found to contain iron, 

we may conclude that the bole muſt be a 

martial clay; and, as ſuch, it ſeems to be 

more fit for medical uſes than other clays, 
if any dead earth muſt be uſed internally, 
when there is ſuch an abundance of finer 
ſubſtances. 
B. Indurated bole, 
a. Of no viſible particles. 

This occurs very often in form of ſlate, or 
layers, in the earth; and then is made uſe of as 
an iron ore. However, it has uſually been 
conſidered more in regard to its texture than 
to its conſtituent parts; and has been called 
ate, in common with ſeveral other earths 
which are found to have the fame texture. 

a. Reddiſh-brown; in moſt collieries, between 
the ſeams of coal. 
5. Grey; from Coalbrookdale in Shropſhire, 
and moſt collieries of England. 
n. Of ſcaly particles.— The hornblende of the 
Swedes. 

Is diſtinguiſhed from the martial glimmer, 
or mica, by the ſcales being leſs ſhining, thicker, 
and rectangular. 

a. Black.—'This, when rubbed fine, gives a 
green powder. 
5. Greeniſh. 

Both theſe, particularly the black, are found 
every-where inSweden among the iron-ores,and 
in the Grunſten. The hornblende grows hard 
in the fire, which is the reaſon why it is ranked 
here among the clays, though in all its other 
qualities it much reſembles the cockle or ſhirl. 

IV. Tripoli. Terra Tripolitana. 

Is known by its quality of rubbing hard 
bodies, and making their ſurfaces to ſhine; 
the particles of the tripoli being ſo fine as to 
leave even no ſcratches on the ſurface, This 
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effect, which js called poli/hing, may likewiſe 
be effected by other fine clays when they have 
been burnt a little. The tripoli grows ſome- 
what harder in the fire, and is very refractory: 
it is with difficulty diſſolved by borax, and till 
with greater difficulty by the microcoſmic ſalt, 
It becomes white when it is heated: when 
crude, it imbibes water, but is not diffuſible in 
it: it taſtes like common chalk, and is rough 
or ſandy between the teeth, although no ſand 
can by any means be ſeparated from it. It has 
no quality common with any other kind of 
earth, by which it might be conſidered as a 
variety of any other. That which is here de- 
ſcribed is of a yellow colour, and is ſold by 
druggifts. This kind of tripoli has been lately 
diſcovered in Scotland. But the rotten-/tone, 
ſo called, is another ſort found in England, viz. 
in Derbyſhire. It is in common ole in Eng- 
land among workmen for all forts of finer 
grinding and poliſhing, and is alſo ſometimes 
uſed by lapidaries for cutting of ſtones, &c. 


V. Common clay, or brick clay. Argilla commu- 


nis vulgaris plaſtica. 
This kind may be diſtinguiſhed from the 
other clays, by the following qualities. 


1. In the fire it acquires a red colour, more or 


leſs deep. 


2. It melts pretty eaſily into a greeniſh glaſs, 
3. It contains a ſmall quantity of iron and of the 


vitriolic acid, by which the preceding effects 
are produced. 

It is found, 
A. Diffuſible in water, 

1. Pure. 

a. Red clay. | 

z. Fleſh-coloured, or pale-red. 

c. Grey. 

d. Blue. 

e. White, is found in the woody parts of 
Sodermanland, Dalarne, and of other 
provinces. It is often found in a flaty 
form, with fine ſand between its ſtrata. 
It is not eaſy to be baked in the fire: 
when it it burnt, it is of a pale-red 
colour, and is more fuſible than the 
preceding ones. 

J Fermenting clay. Argilla intumeſcens. 

This 1s very like the preceding, as 
to the external appearance and other 
qualities; but when they are both found 
in the ſame place, which is not un- 
common in ſeveral of our mine coun- 
tries, they ſeem to be different in re- 
gard to the fermenting quality of this 
variety. This fermentation cannot be 
the effect of the ſand mixed with it, 
becauſe ſand is found in them both: 
and beſides, this kind ferments in the 
fame manner when it 1s mixed with 
pre or ſtones; and then it ferments 
ater in the ſpring than the other, fince 
by the ſtones, perhaps, the froſt is 
longer retained in it. 


2. Mixed with lime. See Mas, no 
B. Indurated. * 
1. Pure. 
a. Grey laty. 
5. Red ſlaty, from Kinnekulle, in the pro- 
1 of . 
2. Mixed with phlogiſton, and a pre; 
of the vitriolic — See 3 = 
n® 173 | 


3. Mixed with lime; (ne 98). 
The Firru Oxprx. 


r SIO kinds. The glimmer, daze, or 
gliſt. | 


Theſe are known by the following characters 
1. Their texture and compoſition conſiſt of thin 
flexible particles, diviſible into plates or leaves 
having a ſhining ſurface. ; 
2. Theſe leaves, or ſcales, expoſed to the fire 
loſe their flexibility, and become brittle, and 
then ſeparate into thinner leaves: but in a 
quick and ſtrong fire, they curl or crumple, 
which is a mark of fufion ; though it is very 
difficult to reduce them into a pure glaſs by 
themſelves, or without addition. 
3. They melt pretty eaſily with borax, the mi- 
crocoſmie ſalt, and the alkaline ſalt; and may, 
by means of the blow-pipe, be brought to a 


clear glaſs with the two former ſalts. The 


martial mica is, however, more fuſible than the 
uncoloured ones, 

There is not yet diſcovered any looſe earth 
of this kind, but it is always found indurated, 


A. Colourleſs or pure mica; daze, glimmer, or gliſt. 


1. Of large parallel plates; Muſcovy glaſs. Is 
tranſparent as glaſs; found in Siberia, and Elf- 
dalen in the province of Wermeland in Swe- 
den. 2. Of ſmall plates; from Silfverberget, 
at Runneby, in the province of Blekinge, in 


Sweden. 3. Of particles like chaff; chafly 


mica. 4. of twiſted platesz crumpled mica. 


B. Coloured and martial glimmer. 


1. Of large parallel plates; Martialis. 

a. Brown ſemi-tranſparent. 

2. Of fine and minute ſcales. 

a. Brown. 

5. Deep green. 

c. Light green; Talcum officjnale. 

d. Black, found in granites. 

3. Twilted or crumpled glimmer. 

a. Light green, in the olaris. 

4. Chaffy glimmer. 

a. Black, is found in the ſtone called Hornberg, 
which occurs in moſt of the Swediſh copper- 
mines. 

5. Cryſtalliſed glimmer ; Mica druſica. 

1. Of concentrated and erect ſcales. 

2. Of hexagonal horizontal plates. 


The Sixrh ORDER. 


The fluors, Fluores minerales. Suec. Flufſ aritr- 


Germ. Fluſ-arten. 


Theſe are commonly called fuxing, vitreſcent, ® 
glaſs ſpars, becauſe moſt part of them have 3 _ 


It 
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15, form and appearance : they are, however, often met 
. "ah in an indeterminate figure. . 
Theſe are only known in an indurated ſtate; and di- 
ſlinguiſn ene from the other earths by the fol- 
lowing characters. 

1. They are ſcarce harder than a calcareous ſpar, 
and conſequently do not ftrike fire with ſteel. 

2. They do not ferment with acids, neither be- 
fore nor after calcination, notwithſtanding a 
phlogifton or an alkali had been added in the 

_ calcination. | 

3. They do not melt by themſelves, but only 
ſplit to pieces when expoſed to a ſtrong fire. 
But, 

4. In mixtures with all other earths, they are very 
fuſible, and eſpecially when they are blended 
with the calcareous earth, with which they 
melt to a corroding glaſs, which diffolves the 
ſtrongeſt crucibles, unleſs ſome quartz or apy- 
rus Ss is added thereto, 

5. When heated flowly, and by degrees, they 
give A e light; but as ſoon as 
they are made red-hot, they loſe this quality. 
The coloured ones, and eſpecially the green, 
give the ftrongeſt light, but none of them any 
longer than whilſt they are well warm. 

6. They melt and diſſolve very eaſily by the ad- 
dition of borax, and next to that by the mi- 
crocoſmic ſalt, without ebullition. 

1 A. Indurated fluor. 
(1.) Solid, of an indeterminate figure. Is of a 


dull texture, ſemi-tranſparent, and full of cracks 
in the rock. 


a. White. 

9 Sparry fluor has nearly the figure of ſpar, 
though, on cloſe obſervation, it is found not 
to be fo regular, nothing but the gloſſy ſur- 
_ of this ſtone giving it the reſemblance of 
par. 5 

a. White. 5. Blue. c. Violet. d. Deep 


green. e. Pale green. / Yellow, from 
Giſlof in Me. * 4 : 


3 (3.) Cryſtalliſed fluor, when in ſingle cryſtals ; 


but fluor druſe, when many cryſtals are heaped 
together, 


1. Of an irregular figure. 
a. White. 6b, Blue. 
2, Of a cnbical figure. 
a. Yellow. 6. Violet. 
3- Of a polygonal ſpherical figure. 
a. White. 6b. Blue. 
4. Of an octoëdral figure. 
a. Clear and colourleſs. 


p 


c. Red. 


The S EVENT ORDER. 
oo Aſbeſtus kind; Aſbeſtine. 

: Theſe are only yet diſcovered in an indurated ſtate: 
heir characters are as follow, 
i N When pure they are very refractory in the fire. 
4 by arge pieces they are flexible. 3. They have 
” 1 uneven ſurfaces. 4. In the fire they become 

e brittle, 5. They do not ſtrike fire with the feel. 


They are not attacked by acid Th | 
rought into fuſion by wh frog 4 . 


2 


AL OG Y. 


In this order are included both thoſe varieties which Eaarus, ; 


by foſſilogiſts have been mentioned under the names 
amianti and aſbe/ti, and have often been confounded 
together, 
I. Aſbeſtus which is compounded of ſoft and thin 
membranes; Amiantus Wallerii. 


A. Of parallel membranes; Corium, five care uon · 


tana, mountain- leather. 
1. Pure. 

a. White. 
2. Martial. 

a. Yellowiſh brown, from Storrginningen, 
at Dannemora, in the province of Upland. 
This melts pretty eaſily in the fire to a 
black ſlag, or glaſs. | 

B. Of twiſted ſoft membranes, mountain-cork. 
I, Pore. 
4. White. 
2. Martial. 

a. Yellowiſh brown. This has the ſame 
quality in the fire as the martial mountain- 
leather. 

II. Of fine and flexible fibres; Meſtus, or earth · flax; 
Aſbeſtus Wallerii. 
A. With parallel fibres; By/us. 
I, Pure and ſoft. 

a. Light green. 

b. White. 

2, A little martial, and more brittle. | 

4. Greeniſh; from Baſtnas Grufva, at Ryd- 
darhyttan in Weſtmanland in Sweden. 
There it forms the greateſt part of the 
vein out of which the copper ore is dug; 
a great part of it is gonſequently melted 
together with the ore, and is then brought 
— - pure ſemi-tragſparent martial ſlag or 

aſs. 
B. Of — and recombined fibres. 
1. Martial. 
a. Light green. 


The EiGAHTARH ORDER. 

Zeolites. 

This is deſeribed in its indurated ſtate, in the Tranſ- 
actions of the Academy of Sciences at Stockholm for 
the year 1756; and there methodiſed as a ſtone ſui 
generis, in regard to the following qualities: 

1. It is a little harder than the fluors, and the 
calcareous kind: it receives however ſcratches 
from the ſteel, but does not ſtrike fire with it. 

2. It melts eaſily by itſelf in the fire, with a like 
ebullition as borax does, into a white frothy 
ſlag, which not without great difficulty can be 
brought to a ſolidity and tranſparency. 

3. It is eaſier diſſolved in the fire by the mineral 
alkali (/al /odz ), than by the borax and micro- 


col:nic ſalt. 

4. It does not ferment with this laſt falt, as the 
lime does; nor with the borax, as thoſe of the 
gypſeous kind. a 

5. It diſſolves very ſlowly, and without any eſſer- 
veſcence, in acids, as in oil of vitriol and ſpirit 
of nitre. If concentrated oil of vitriol is pour- 
ed on pounded zeolites, a heat ariſes, and the 

| 30 53” powder 
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Krongrufvan, one of the gold-mines at Adel. EA 


EARTHS, powder unites into a maſs (1). 
— 6. In the very moment of fuſion it gives a phoſ- 
| phorus or light. 
160 The zeolites is found in an indurated ſtate. 
(1.) Solid, or of no viſible particles. 
A. Pure; Zeolites durus. 
a. White, from Iceland. 
B. Mixed with filver and iron. 

a. Blue; Lapus lazuli, from the Buckarian 
Calmucks. This, by experiments made with 
it, has diſcovered the following properties : 
1. It retains for a long time its blue in a 

calcining heat, but is at laſt changed into 
a brown colour. 

2. It melts eaſily in the fire to a white frothy 
ſlag ; which, when expoſed to the flame 
of a blow-pipe, is greatly puffed up, but 
in a covered veſſel, and with a ſtronger 
heat, becomes clear and ſolid, with blue 
clouds in it. 

3. It does not ferment with acids: but, 

4. Boiled in oil of vitriol, it diſſolves ſlowly, 
and loſes its blue colour, 

When a fixed alkali is added to this ſo- 
lution, a white earth is precipitated, which 
being ſcorified with borax, yields a filver 
— * that varies in bigneſs according 
to the various ſamples of the ſtone. 

5. By ſcorification with lead, there has been 
extracted two ounces of ſilver out of 100 
pounds weight of the ſtone. 

6. The preſence of filver is not diſcovered 
with the ſame certainty by the ſpirit of 
nitre as by oil of vitriol. 

7. When the ſpirit of ſal ammoniac is add- 
ed to any * made either of crude 
or of a perfectly calcined lapis lazuli, 
there is no blue colour produced; which 
proves that this colour is not owing to 
copper, as ſome have pretended: and this 
is farther confirmed by the fixity of the 
blue colour in the fire (, 2.), and by the 
colour of the ſlag or glaſs (2)- 

8. It is a little harder than the other kinds 
of zeolites; but does not, however, in hard- 
neſs approach to the quartz, or to other 
tones of the filiceous kind in general; be- 
cauſe the pureſt and fineſt blue lapis la- 
zuli may be rubbed with the ſteel to a 
white powder, although it takes a poliſh 
like marble. 

9. The lapis lazuli, when perfectly calcined, 
is a little attracted by the loadſtone; and 
ſcorified with lead, the ſlag becomes of a 
greeniſh colour, not ſuch a colour as cop- 
per gives, but ſuch as is always produ- 
ced by iron mixed with a calcareous ſub- 
ſtance. 

161 (2.) Sparry zeolites. 
This reſembles a calcareous ſpar; though it is 
of a more irregular figure, and 1s more brittle, 
4. Light red, or orange-coloured; from Nya 


fors, in the province of Smoland. 


(3.) Cryitalliſed zeolites is more common than e 16.8 
| 102 


two preceding kinds; and is found, 

A. In groups of eryſtals in form of balls, and with 
concentrical points. 

a. Yellow. 
b. White. 

B. Priſmatical and truncated cryſtals, 
a. White. 

C. Capillary cryſtals are partly united in groups 
and partly ſeparate. In this latter accretion 
they reſemble the capillary or feather ſilver 
ore; and is perhaps ſometimes called flor ferri, 
at places where the nature of that kind of ſtone 
is not yet fully known. 

Theſe cryſtals are ſound, 
a. White, 


The NinTtrn ORDER. 


The Manganeſe kind; Magnęſiæ. 

The ſtones belonging to this order are in Swediſh 
called brunſten, in Latin Hdereæ, or magneſiz nigræ; in 
order to rien 0247 them from the magne/ia alba ei- 
nalis, and in French mangoneſe, &c.- They are by 
ſome lithographiſts — omitted, and by others 
ranked among the iron ores. 

1. The manganeſes conſiſt of a ſubſtance which 
gives a colour both to flags and to the ſolutions 
of ſalts, or, which is the Wi thing, both to dry 
and to liquid menſtrua, v7z. 

a. Borax, which has diſſolved manganeſe in the 
fire, becomes tranſparent, of a reddifh brown 
or jacinth colour. 3. The microcoſmic ſalt 
becomes tranſparent with it, of a crimſon co- 
lour, and moulders in the air. c. With the 
fixed alkali, in compoſitions of glaſs, it be- 
comes violet; but if a great quantity of man- 
ganeſe is added, the glaſs is in thick lumps, 
and looks black. d. Scorified with lead, the 
glaſs gets a reddiſh brown colour. e. The lixi- 
vium of a deflagrated manganeſe is of a deep 
red colour, | 

2, It deflagrates with nitre, which is a proof that 
it contains ſome phlogiſton. 

3- When reckoned to be light, it weighs as much 
as an iron ore of the ſame texture. 


4. Being melted together with glaſs-compoſitions, 
it ferments during the ſolution :. but it ferments 


in a ſtill greater degree when it is melted with 
the microcoſmic ſalt. 
5. It does not excite any efferveſcence with the ſpi- 
rit of nitre: aqua regia, however, extracts the 
colour out of the black, and diſſolves likewiſe 2 
great deal of it, which, by means of an alkali, is 
precipitated to a white powder. 


6. Such colours as are communicated to glaſſes by 
manganeſe, are eaſily deſtroyed by the calx of arle- 


nic or tin: they alſo vaniſh of themſelves in the fire, 

7. It is commonly of a looſe texture, fo as to colour 
the fingers hike ſoot, although it.is of a metallic 
appearance when broke, 


— Manganeſe 


(1) Other varieties of the zeolites have been diſcovered, particularly at Adelfors's gold-mines in Smoland in SWe- 
den; of which ſome ſorts do not melt by themſelves in the fire, but diſſolve readily in the acid of nitre, and are tu" 


ed by it into a firm jelly. 


Claf 1. 


"TH, 
"Its, 


ganeſe is found, 

J. Looſe and friable, 

4. Black, ſeems to be decayed particles of the 

indurated kind. 

B. Indurated. | 

1. Pure, in form of balls, whoſe texture conſiſts 

of concentric fibres. 

a. White, Magngſia alba ſtrictè fic dia, is 

very ſcarce. Mr Cronſtedt ſaw a ſpecimen 
of this kind in a collection from an unknown 

lace in Norway ; and by examining a piece 
of it, he found that it differed from the com- 

mon manganeſe, by giving to the borax a 

deep red colour in the fire: this ſort acquires 

a red..iſh brown colour when it is calcined. 

3. Red manganeſe is ſaid to be found in Pied- 

mont. This Mr Cronſtedt has never ſeen ; 

but has been told that this variety is free 
from iron, and gives to glaſs rather a red 
than a violet colour. | 

146 2. Mixed with a ſmall quantity of iron. 

a. Black manganele, with a metallic brightneſs, 
This is the moſt common kind, and is em- 
ployed at the glaſs- houſes and by the potters. 

It is found, 
x. Solid, of a ſlaggy texture; Maęneſia tex- 
tura vitrea. 
2. Steel grained. 
3. Radiated. 
4. Cry ſtalliſed. | 
a. In form of coherent hemiſpheres. 

17 3. Blended with a ſmall quantity of iron and tin; 

Spuma lupi, or Wolfram. 

Wolfram is a name which is alſo ſometimes 
given to mock lead, and ſometimes to cockle 
or ſhirl, as alſo to other minerals; however, 
it is chiefly given to-this ſpecies of manganeſe, 
when it occurs in the tin mines. | 
I. With coarſe fibres. 

a, Of an iron colour. This gives to the 
glaſs compoſitions, and alſo to borax 
and the microcoſmic ſalt, an. opaque 
whitiſh yellow colour, which at laſt va- 
niſhes. 


SECOND CLASS: 


0 The sarrs. By this name thoſe mineral bodies are 
called which.can be diſſolved in water, and give it a 
talte; and which have the power, at leaſt when they 


ſolid and angular ſhape, when the water in which they 
are diſſolved is diminiſhed to a leſs quantity than is re- 
quired to keep them in ſolution; which quality is call- 
ed cry/talliſation, | 

No other ſalts ought. to be conſidered and ranked 
in a mineral ſyſtem but thoſe which are found na- 
tural in the earth; and far this reaſon a great number 
of ſalts will be in vain looked for here, viz. all ſuch 
a3 are either natural or prepared by art in the other 
two kingdoms of nature, and from ſubſtances belong- 
ng to them. . Amongſt theſe. is nitre itſclf and its. 
acid, and the vegetable acid, fince theſe are never had 
"an true mineral bodies; nor is it demonſtrated that 
they have their origin from the true mineral vitriolic 
and muriatic acids, There have, indeed, been many 


are mixed with one another, to form new bodies of a- 
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attempts made to reduce moſt of them to à vitriolic 


acid, which by many is called the univerſal acid but SALTS, 


experiments will not agree with it; at lealt nobody has 
yet been able, by uniting a phlogiſton with any other 


acid than the true vitriolie, to produce a ſubſtance in 


every particular reſembling the true brimſtone, or ſul- 
hur. 
In regard to the known principal circumſtances or 
qualities of the mineral ſalts, they are divided into 
1. Acid ſalts, or mineral acids. 
2. Alkaline ſalts, or mineral alkalis. 


The Fix sT Oa DER. 


Acid ſalts; the characters of which are, that they 

1. Have a ſour taſte. 

2. Are corroſive; that is to ſay, have a power 
of. diſſolving a great number of bodies, 

$. They have a ſtrong attraQtion to the alkaline 
ſalts and earths, whence they always unite with 
them with an efferveſcence, and ſometimes with 
a ſtrong heat: by this mixture bodies are pro- 
duced, which are employed in common life un- 
der the names of vitriols, neutral ſalts, gyp- 
ſum, &c. 

4. They change moſt of the expreſſed blue juices: 
of vegetables into red. 

5. They ſeparate the alkali from the fat, when 
they have been united in ſoap ; which effect is- 
called curdling or coagulation. 

6. They are volatile and ſubtile, ſo as never to 
be obſervable by the naked eye, unleſs they are 
mixed with heterogeneous bodies; and there- 
fore the figure of the pure mineral acids can- 
not be defined but by gueſs. 

A. The vitriolic acid; Acidum vitrioli, aluminis, et 
ſulphuris. 

I. The pure vitriolic acid is, in abſtract, conſi- 
dered as poſſible to occur in nature: its quali- 
ties, when mixed with water, in which it is 
caught by diſtillation, are as follows: 

1. When mixed with the leaſt poſſible quanti- 
ty of water, it is of an unctuous appearance, 
and is for that reaſon improperly called 9/ 
of vitriol. 

2. It has in that Rate a conſiderable heavineſs, 
viz. in compariſon to water, as 1700 to 1000. 

3. It diſſolves ſilver, tin, the regulus of anti- 
mony, and quickſilver; but, 

4. When mixed with more water, it diſſolves 
zinc, iron, and copper. 

5. It diſſolves likewiſe the calcareous earth, and 
precipitates with it in form of a gypſum, of 
which a. part ſhoots into gypfeous druſen, 
ſelenites et cryſtalli gypſet. 

6. It unites with the carth of quartz, when it 
has been previoufly diſſolved in the /zguor fi- 
licum; and with.a pure argillaceous earth, 
diſſolving it without any fermentation : with. 
both theſe earths it makes alum. 

7. It has a ſtronger attraction to the inflam- 
mable ſubſtance than to the alkaline ſalt, 
and forms with it a body which properly 
may be called the mineral ſulphur. 

8. When it is perfectly united with phlogiſtic- 
ſubſtances belonging to the vegetable king- 
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dom, and the water has been completely ſe- 
parated, this mixture catches flame in the 
open air, and is conſumed; as may be ſeen 
by the powder called pyrophorus. 

9. It attracts water ſtrongly, and the aqueous 
vapours out of the air; and if a great quan- 
tity of water is added to it at once, a [trong 
heat ariſes. 


10. It unites readily and eaſily with the alka- 


lis, whereby, according to their nature, dif- 
ſerent compounds are produced, which have 
obtained the names of tartarus vitriolatus, 
al mirabile, and fat ammoniacum fixums. 
II. The vitriolic acid mixed or ſaturated. 
A. With metals; Vitriola, vitriols. 
a. Simple vitriols. | 

1. Martial vitriol; green vitriol, or. cop- 

eras. 

This is the common green vitriol, 
which naturally is found diffolved in 
water, and is prgduced in abundance 
by decayed or calcined marcaſites. 

2. Copper vitriol; blue vitriol. This is of 
a deep blue colour, and is found in all 
ziment waters, as they are called; for 
inſtance, at Neuſohl in Hungary, in 
St Johan's mine at Fahlune in the pro- 
vince of Dalarne, at Nya "pros wat 
get in Weſtmanland, and the copper- 
mines at Wicklow in Ireland, &c. It 
is, however, ſeldom perfectly free from 
an admixture of iron and zine. 

3. Zinc vitriol, is white and clear as alum, 
and is found at the Ramelſberg in the 
Hartz, as alſo in the rubbiſh at Stoll- 
grufvan in Weſtmanland in Sweden, 
where the mock lead has decayed either 
ſpontaneouſſy, or after having been burnt. 

3. Compound vitriols. 

1. Vitriol of iron and copper, is of a 
bluiſh green colour. 

2. Vitriol of iron, zinc, and copper. This 
verges more to the blue than to the 

reen colour. It is made at Fahlune in 
| above from the water which 1s pump- 
ed out of the copper mines: in this 
water large cryſtals of vitriol are often 
ready formed. If this vitriol is dipped 
in water, and afterwards rubbed on 
clean iron, the copper does not precipi- 
tate from it. 

3. Vitriol of zinc and iron. This is the 
green vitriol from Goſlar in the Hartz. 

4. Vitriol of. zinc and copper. This is 
the blue vitriol from Goſlar. 

5. Vitriol of nickel and iron, is of a deep 
green colour, and is contained in the 
ochre or decayed-parts of the nickel], 
at the cobalt mines at Los, in the pro- 
vince of Hellingland, 

Moſt part of the vitriols owe ther for- 
mation to art : becauſe when ſvch ores as 
contain ſulphur are dug out of the mines 
by. means of fire, the phlogiſton of the ſul- 
phur is by the heat expelled, leaving the 


are by degrees carried off by the rain, and 


B. The acid of vitriol mixed or ſaturated with 


c. Vitriolic acid united with plilogiſton. The 


C 
acid behind; which, being let looſe or * 


is thereby enabled to attraQ and unite with 841; 
watery vapours, diſſolving at the ſame time 
the metals; and it is thus the vitriols are 
formed. Every fort of ore does not com. 
monly decay or weather in a natural man. 
ner, without being promoted by art; and 
this decaying or weathering is moſtly per- 
formed in the open air: for which reaſon no 
very great quantity of vitriol can be expec. 
ted in that way; for when any ore thus 
weathers or decays, the diſſolved particles 


are at laſt found in a diſſolved Rate in cer. 
tain ſprings or. mineral waters. All ſuch 
ores may therefore be called true vitriol ores, 
as contain iron, copper, zinc, and nickel 
mineraliſed with ſulphur. The acid in the 
vitriols, however, is not dulcified by the me- 


tals, as it is by the alkali in the true neutral 
ſalts. 


earths. 

1. With a calcareous earth. Gyſpum. 
2. With an argillaceous earth. The alum 
kind. 
a. With a ſmall quantity of clay. Native 
or * alum. 
s found on decayed alum ores in 
2 ſmall quantities. 
The gypfa and aſbeſti, but more 
eſpecially the latter, have been uſed 
through 1 in moſt countries 
for plumoſe native alum, on account of 
the ſimilarity of ſtructure. 
3. With a greater quantity of pure clay, 
White alum ore. 
1. Indurated pale red alum ore, Is 
employed at Lumini, not far from 
Civita Vecchia in Italy, to make the 
pale red alum called roche- alum. This 
is, of all alum ores, the moſt free 
from iron; and the reddiſh earth 
which can be precipitated from it 
does not ſhow the leaſt marks of any 
metallic ſubſtance. = 
c. With a very large quantity of martial 
clay, which likewiſe containsan inflam- 
mable ſubſtance. Common alum ore. 
Is commonly indurated and ſlaty, and 
is therefore generally called alum fate. 

It is found, | 
1. Of parallel plates, with a dull ſur- 
face; from Andrarum in the province 
of Skone, Hunneberg*and Billingen 
in the province of Weſtergottland, 
Rodoen in the province of Jemtland, 
and the iſland of Oeland, &c. 
2. Undulated and wedge-like, with 2 
ſhining ſurface. This at firſt ſight | 
reſembles pit-coal: it is found in 
great abundance in the pariſh of Nas 
in Jemtland. 


ſulphur kind, - 
ulphur kind — 


nder J. 
A 


176 


MINERALOGY. 


p. Vitriolic acid ſaturated with alkaline ſalt. 
4. With the alkali of the common ſalt or 
ſea-ſalt. . 

This is a neutral ſalt, prepared by na- 
tute as well as by art, containing more or 
leſs of iron, or of a calcareous earth, from 
which ariſes alſo ſome difference in its ef- 
feats when internally uſed. It ſhoots 

eaſily into priſmatical cryſtals, which be- 
come larger in proportion to the quantity 
of water evaporated before the eryſtalliſa- 
tion, When laid on a piece of burning 
charcoal, or elſe burnt with a phlogiſton, 
the vitriolic acid diſcovers itſelf by the 
ſmell like to the hepar ſulphuris. 

It is found in a diſſolved ſtate in ſprings 
and wells, and in a dry form on walls, in 
ſuch places where aphronitrum has efflo- 
reſced throvgh them, and the vitriolic acid 


has happened to be preſent; for inſtance, _ 


where marcaſites are roaſted in the open 
air. This ſalt is often confounded with 
the aphronitrum, or a pure mineral alkal: ; 
and a learned diſpute once aroſe, which 
of theſe ſalts ought with the greateſt pro- 


priety to be called matron, Baurach vete- 


rum, ſal mirabile, or Epſom ſalt ;, whereas 
it _— eaſily have been decided by che- 
mica 

been regarded in preference to their fi- 
gures or their native places. 


This may be called Zrg/ih or Epſom 


ſalt, when it has naturally as equal a co- . 


pious portion of the calcareous earth as of 
the artificial one; but in rd to its ef- 
fects, for which it has been moſt valued by 
_ Glauber, Mr Cronſtedt has ranked all the 
leſs confiderable varieties of this neutral ſalt, 
when natural, under the name of ſa/miradzle. 


B. Acid of common or ſea- ſalt. This acid, conſider- 
ed in that ſtate in which it can be had, viz. in mix- 
ture with water, has the following qualities: 

1. It does not alter the fluidity of water, nor con- 


ſiderably augment its heavineſs, as the vitriolic 
acid does. » 9 


2. It is ſomewhat leſs corroſive and ſour than the 


ſaid vitrivlic acid. 


3. It ſtrongly attracts the alkaline ſalts; but, 
however, is forced to quit them to the vtriolic. 


acid, when that is added. 


4. It diſſolves the calcareous earth, and makes with 


it a ſubſtance called ſal ammoniacum fixum. 


5. When expoſed to the fire, combined with a 


phlogiſton, it burns with ayellowiſh green flame. 


6. When highly concentrated and pure, as when 


it is diſtilled from common ſalt mixed with pipe- 
clay, it diſſolves tin and lead: but leſs pure, it 
diſſolves copper, iron, zinc, and the regulus of 
antimony: the copper is, however, more eaſily 
diſſolved when it is in form of a calx, as the 
calces of quickfilver and cobalt likewiſe ere. 


7. It unites with filver difſolved in aquafortis, 


and with lead diſſolved in aqua-regia, falling 
with them to the bottom in form of a white 
ſpongy maſs, This precipitation, expoſed to 


experiments, if their qualities had 


ſolve in water. 


8. It is apt to attract the humidity of the air, and 


to promote the decaying of thoſe dry ſubftan- 
ces with which it has been united. 


9. Mixed with the ſpirit of nitre, it makes the 


ſolution called aquza-regia, which is the true 
liquid menſtruum for gold. 


This acid ſeems alſo, on certain occaſions, 


to have got looſe from thoſe ſubſtances with 


which it had been originally united in the 
earth: the ſa ammoniacum naturale at Solfa- 
tara in Italy, and the horn filver ore, appear 
to be proofs of this, as they ſeem to be the pro- 
ducts of time. 


I. Mixed or ſatiated acid of ſea- ſalt. 
A. With earths. 


1. With a calcareous earth; ſal ammoniacum fixum. 


This ſomewhat decays, or attracts the humi- 
dity of the air: it is found in abundance 


in the ſea-water. See the calcareous kind, 


(91, &c.) 


B. With alkaline ſalts. 
(1.) With the fixed mineral alkali, or ſea alkali; 


common ſalt, or fea-ſalt. \ 

This ſhoots into cubical cryſtals during the 
evaporation; it crackles in the fire, and at- 
tracts the humidity of the air. 

& Rock ſalt, foſſil ſalt. 
Occurs in form of ſolid ſtrata in the earth. 

1. With ſcaly and irregular particles. 

a. Grey, and 
b. White. Theſe are the-moſt common, 


but the following are ſcarcer: 
c. Red, 


d. Blue, and 
&. Yellow, from Cracow in Poland, Eng- 
land, Salzberg, and Tirol. 
2. Cryſtalliſed rock-ſalt. 
4. Tranſparent, from Cracow in Poland, 
&. 
5. Sea- ſalt. 

Is produced from ſea- water, or from the 
water of ſalt lakes, by evaporation in the 
ſun, or by boiling. 6 

The ſeas contain this ſalt, tbough more 
or leſs in different parts. In Siberia and 
Tartary, there are lakes that contain great 
quantities of ſalt. 

7. Spring: ſalt. 


(32.) Saturated with a volatile alkali. Native ſal. 


ammoniac. 

This is of a yellowiſh colour, and is ſub- 
limed from the flaming vents or crevices at the 
Solfatara near Naples. 


c. United with phlogiſton; amber, ſuccinum. 
Db. United with metals. 
1. With filverz Minera argenti cornea, horn ſilver 


ore, The hornertz of the Germans. 


The Szcond ORDER. 


ALKALINE mineral ſalts. 


Theſe are known by their action on the above- 


mentioned acids when they are joined together, 


whereby 


Fog: 
the fire, ſtill retains the acid, and melts with Acid 
it into a glaſſy ſubſtance, which does not diſ- 8. 
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Alkaline whereby a fermentation ariſes, and a precipita- 
SALES. tion enſues of ſuch bodies as either of them had 
before kept in diſſolution, uniting at the ſame 
time together; by which new compoſitions are 
made, that are called neutral. ſalts, or ſalia neutra. 
Theſe alkaline ſalts are, 
182 I. Fixed in the fire. 
A. Alkali of the ſea, or of common ſalt. 
(1.) Pure. | 
This has nearly the ſame qualities with 
the lixivious ſalt which is prepared from 
the aſhes of burnt vegetables ; it is the ſame 
with the ſal ſodæ, or kelp, becauſe the kelp 
is nothing elſe than the aſhes remaining after 
the burning of certain herbs that abound with 
common ſalt ; but which common ſalt, du- 
ring the burning of thoſe vegetables, has 
quitted its acid, 
This, 
1. Ferments with acids, and unites with 


them. 8 | 
2. 'Turns the ſyrup\of violets to a green 


colour. 


orange-coloured powder. 

4. Unites with fat ſubſtances to make ſoap. 
5. Diſſolves the filiceous earth in the fire, 
and makes glaſs with it, &c. It diſtin- 
iſhes itſelf from the ſalt of the pot-aſhes, 

- the following properties: that, 

6. It ſhoots eaſily into priſmatical cryſtals ; 
which 

7. Fall to powder in the air, in conſequence 
of their eafily loſing their humidity. 

$. Mixed with the vitriolic acid, it makes 
the ſal mirabile. 

9. It melts eaſier; and perhaps it is alſo more 
conveniently applied in the preparation 

of ſeveral medicines. 

10. It is ſomewhat volatile in the fire. 

283 (2.) Mixed with a ſmall quantity of the cal- 
careous earth, 

This is ſo ſtrongly united with the calca- 
reous earth, that the latter enters with it in- 
to the very eryſtals of the ſalt: though, by 
repeated ſolutions, the earth is by degrees 
ſeparated from it, and falls to the bottom 
after every ſolution. It grows in form of 
white froſt on walls, and under vaults, and 
in places where it cannot be waſhed away 
by the rain, When it contains any conſi- 
derable quantity of the calcareous earth, its 
cryſtals become rhomboidal, a figure which 
the calcareous earth often aſſumes in ſhoot- 
ing into cryſtals ; but when it is purer, the 
cryſtals ſhoot into a priſmatical figure. This 
is a Circumſtance which neceſſarily muſt con- 
fuſe thoſe who know the ſalts only by their 
figure, and ſhews at the ſame time how 
little certainty ſuch external marks afford in 
a true diſtinction of things, This ſalt is 
therefore very often confounded with the 
fal mirabile. 


134 (3) Saturated with mineral acids, Neutral 
is. 


3. Precipitates ſublimate mercury in an 


a. With the acid of ſea · ſalt; common 1; 
ſea-ſalt. | 

5. With the vitriolic acid; /a mirabile, 

B. Borax. . 

Many experiments have been made with this 
ſalt, in order to diſcover its origin and conſti. 
tuent parts, the molt remarkable of which are 
mentioned under the article ChERMISGTRY no 170 
and its following qualities are to be obſerved. ; 
1. It ſwells and froths in the fire, as long ag 

any, humidity remains in it; but melts after. 

wards very eaſily to a tranſparent plafs 
which, as it has no attraRion to the phlo. 
giſton, keeps itſelf in the form of a pearl on 
the charcoal when melted with the blow. 


pipe. 
2. It changes the ſyrup of violets into green; 


and precipitates the ſolution of alum, and 
that of metals made with acids. 

3. It unites with mineral acids to a neutral ſalt, 
which ſhoots into very fine and ſubtile hair. 
like cryſtals, and is called /a/ ſedativum. In 
a certain compoſition it is volatile; and 
mixed with /itmus, or ſuccus heliotropii, and 
the ſyrup of violets, it diſcovers marks both 
of an alkali and an acid. 

4. When it has been united with the vitriolic 
acid and a phlogiſton, no hepar ſulphuris is 
produced, 

5. After being refined, it ſhoots into irregular 
figures: but the cryſtals, which form them- 
ſelves after the firſt operation, and are called 
tincal, conſiſt of octagonal priſms, flat at 

the extremities, and with their angles cut 
off or truncated. 


II. Volatile. This perfectly reſembles that ſalt 


which is extracted from animals and vegetables, 
under the name of allali volatile, or ſal urinoſum, 
and is commonly conſidered as not belonging to 
the mineral kingdom; but ſince it is diſcovered 
not only in moſt part. of the clays, but likewiſe in 
the ſublimations at Solfatara near Naples, it can- 
not poſſibly be quite excluded from the mineral 
kingdom. - 
Its principal qualities are, 'That, 


. In the fire it riſes in a dry form, and volatiliſes 


in the air in form of corrofive vapours, which 
are offenſive to the eyes and noſe. | 

b. It precipitates the ſolution of the mercurial 
ſublimate into a white powder. 

c. It alſo precipitates gold out of agua regia, and 
detonates with it. 

d. It has a reaction in regard to the acids, tho 
not ſo ſtrongly as other alkalies. 

e. It tinges the ſolution of copper blue, and di- 
ſolves this metal afreſh, if a great quantity 13 
added. | 


V It deflagrates with nitre, which proves that it 


contains a phlogiſton. 
It is never found pure; but, 
A. Mixed, 
1. With falts. 
a. With the acid of common ſalt. Nati 
{al ammoniac, 


2. With earths. 
| . Clay- 


; 9 
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4. Clay. The greateſt part of the clays con- 

tain a volatile alkali, -which diſcovers it- 
15. {lf in the diſtillation of the ſpirit of ſea- 
fr. ſalt, &e. i. ; 


THIRD CLASS. 


Mineral INFLAMMABLE SUBSTANCES. 


To this claſs belong all thoſe ſubterraneous bodies 
that are diſſoluble in oils, but not in water, which they 
repel ; catch flame in the fire; and are electrical. ; 
[t is difficult to determine what conſtitutes the dif- 
f-rence between the purer ſorts of this claſs, fince they 
all muſt be tried by fire, in which they all yield the 
ſame product; but thoſe which in the fire ſhew their 
differences by containing different ſubſtances, are here 
conſidered as being mixed with heterogeneous bodies: 
that ſmall quantity of earthy ſubſtance, which all phlo- 
giſta leave behind in the fire, 1s, however, not attend- 
ed to. 

I, Ambergriſe, is commonly reckoned to 2 to 
the mineral kingdom, although it is ſaid to have 

doubtful marks of its origin. 

a. It has an agreeable ſmell, chiefly when burnt. 

b. It is conſumed in an open fire. 

c. It ſoftens in a gentle degree of heat, ſo as to 
ſick to the teeth like pitch. _ 

d. It is of a black or grey colour, and of a dull 

and fine-grained texture. The grey is reckon- 

ed the beſt, and is fold very dear. 

II. Amber. Ambra flava; ſuccinum; elefrunm. 

There are often found fiſh, inſects, and vegetables 

included in it, which teſtify its once having been 

liquid. It is more tranſparent than moſt part of 
the other bitumens, and is doubtleſs that ſub- 
ſtance which firſt gave riſe to electrical experi- 
ments. 

Its varieties are reckoned from the colour and 
tranſparency: it is found, | 

A. Opake, — 

a. Brown. 5. White. e. Blackiſh. 

B. Tranſparent. | | 

a. Colourleſs. 

b. Yellow. The greateſt quantity of Euro- 
pean amber is found in Pruſſia ; but it is, 
beſides, collected on the ſea · ooaſt of the pro- 
vince of Skone, and at Biorko, in the Lake 
Malaren, in the province of Upland; as alſo 
in France and in Siberia. It is chiefly em- 
ployed in medicines, and for making var- 
niſhes, | 

III. Rock- oil; Petroleum. It is an inflammable 

mineral, of a light-brown colour, which cannot 

be decompounded, but is often rendered impure 
by heterogeneous admixtures. In length of time, 
it hardens in, the open air, like a vegetable refin ; 
and then becomes of a black colour, whether it 

15 pure, or mixed with other bodies. It is like- 

wite found in the earth. 

4. Liquid, | 

1. Naphtha. This is ſaid to be of a very fra- 
grant ſmell, tranſparent, extremely inflam- 
wable, and attracts gold, It is gathered 


from the ſurface of the water in ſome wells 
in Perſia. 
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2. Rock-oil; Petroleum, properly ſo called. IN HAN. 


MABLES, 


6 4s , &- oil. 
more agreeable, and is likewiſe very ready — 2 


This ſmells like the oil of amber, though 


to take fire. It is collected in the ſame man- 
ner as the naphtha, from ſome wells in Italy, 
and in a deſerted mine at Oſmundſberget in 
the province of Dalarne in Sweden: at this 
laſt-mentioned place it is found in fmall hol- 
lows in the limeſtone, as reſin is in the wood 
of the pines. 

B. Thick and pitchy rock-oil, or Barbadoes tar; 
Petroleum tenax, maltha. Reſembles ſoft pitch. 

C. Hardened rock-oil ; Petroleum induratum. 
Foſſil pitch; Pix montana. 

1. Pure; Aſphaltum. This leaves no aſh or 
earthy ſubſtance when it is is burnt. From 
this or the preceding ſubſtance, it is probable 
the aſphaltum was prepared that the Egyp- 
tians uſed in embalming their dead bodies, 
and which is now called 1mummia. 

2, Impure; Pix montana impura. This con- 
tains a preat quantity of earthy matter, 
which is left in the retort after diſtillation, 
or upon the piece of charcoal if burnt in an 
open fire; it coheres like a ſlag, and is of 
the colour of black lead: but in a calcining 
heat this earth quickly volatiliſes ; ſo that 

the nature of it is not yet known. The ſub- 
ſtance which riſee, and then falls into the re- 
ceiver during the diftillation of this foſſil 

Pitch, is entirely the ſame as the common 

natural liquid rock- oil. 

IV. Mineral phlogiſton, or bitumen, united with 
the vitriolie acid. Sulphur, or brimſtone. This 
is very common in the earth, and diſcovers itſelf 
in many and various forms. It is found, 

A. Native ſulphur. In this the two conſtituent 
parts are mixed in due proportion in regard to 
each other, according to the rules of that at- 
traction which is between them; it is eaſily 
known, 

1. By its inflammability, and by its flame. 

2. By its ſmell when burnt; and, 

3. By its producing a liver of ſulphur, when 
mixed with a fixed alkali, like that made 
from artificial ſulphur. 

It is found, 

a. Pellucid, of a deep yellow colour. 

5. Opake, white, and greyiſh, It is often 
found on limeſtone, which the vitriolic 
acid has left untouched, having a ſtronger 
attraction to the phlogiſton, and therefore 
wholly uniting with that. 

B. Sulphur that has diſſolved or is ſaturated with 
metals. | 
1. With iron. Pyrites, or copperas-ftone ; Py- 

rites. This is the ſubſtance from which molt 

ſulphur is prepared, and is therefore ranked 
here with all its varieties. It is hard, and 
of a metallic ſhining colour. 

A. Pale yellow pyrites; Pyrites ſubflavus. 
Marcaſite. This is very common, and 
contains a proportionable quantity of ſul- 
phur with reſpe& to the iron; when once 
thoroughly inflamed, it burns by itſelf. 
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4. Of a compact texture; Polita piedra 
del ynca, Hiſpanerum. 

5. Stcel-grained. 

c. Coarſe-grained, 

d. Cryſtalliſed. It ſhoots moſtly into eu- 
bical and octoëdral figures, tho? it alſo 
eryſtalliſes into innumerable other forms. 

8. Liver- coloured marcaſite. Its colour can- 
not be deſcribed, being betwixt that of 
the preceding marcaſite, and the azure 
copper ore. The iron prevails in this 
kind; it is therefore leſs fit to have ſul- 
phur extracted from it, and alſo for the 
ſmelting of copper ores. It is found, 

a. Of a compact texture, 

b. Steel-grained. 

c. Coarſe-grained, 


2. Iron and tin. Black- lead, or wadd; Malyb- 


dana. If by ſuch a mixture as this the iron 
and tin be not rendered too volatile, it muſt 
be ſuppoſed that the great loſs the black 
lead ſuſtains in the calcining heat is occa- 
ſioned from the ſulphur, and that the ſulphur 
conſequently makes out the greateſt part of 
the black lead. It is found, 

a. Lamellar and ſhining, of the ſame colour 
as the potters lead ore. 

3. Of a ſteel-grained and dull texture. It is 
naturally black, but when rubbed it gives 
a dark lead colour. 

c, Of a fine ſcaly and coarſe-grained texture; 
coarſe black lead. It has at the ſame 
time a ſcaly aud a granulated appearance. 
From Gran in the province of Upland, 
and from Tavaſtehuſlan in Finland. Pro- 
feſſor Pott has examined the black lead in 
covered veſſels, and Mr Quiſt in an open 
fire; from which difference in the method 
of treating it, different notions have ariſen : 
becauſe the black lead is nearly unalter- 
able when expoſed to the fire in covered veſ- 
ſels, or when immediately put into a ſtrong 
charcoal fire, but it is almoſt wholly vola- 
tile in a caleining heat. This is the caſe 
with ſeveral others of the mineral phlogi- 
ſtons; and from this we may in general 
learn, how neceſlary it is to examine the 
mineral bodies by many and different me- 
thods, and to endeavour to multiply the 
experiments more than what has been hi- 
therto done.. | 

3. Sulphur with iron and copper; yellow or 
marcaſitical copper ore. 

4. Sulphur with iron and lead; potters lead- 
ore. 


5. Sulphur with iron and zinc; mock Jead, 


black jack,. or blende. 

6. Sulphur with iron and arſenic; arſenical py- 
rites. 

7. Sulphur with iron and cobalt. 

8. Sulphur with iron and biſmuth. 

9. Sulphur with iron and nickel. 

10. Sulphur with iron and gold; pyritical gold 
Ore. ; 

11. Sulphur with filver; glaſs ſilver ore, 


V. Mineral phlogiſton united with earths, 


VI. Mineral phlogiſton mixed with metallic earths. 


A. Minera cupri phlogiſtica. 


B. Minera ferri phlogiſtica. 


Claſs In 


+ 12. Sulphur with copper; grey or vitreous ine 


copper ore. £ | MABL; 
13. Sulphur with lead; potters lead ore Cali & 
14. Sulphur with biſmuth, |; 
15. Sulphur with quickſilver; einnabar. 
16, Sulphur with arſenic, orpiment, realęar. 
A. With a calcareons earth, 2 

1. With pure calcareous earth; the fetid or 
ſwine ſpar, 

2. With the calcareous earth and vitriolic acid: 
the laberſtein or liverſtone of the Swedes, ' 

B. With an argillaceous earth. 

1. With a ſmall quantity of argillaceous earth 
and vitriolic acid: Coal; Lithantrax. It is 
of a black colour, and of a ſhining texture; 
it burns, and is moſtly conſumed, in the Gre; 
but leaves, however, a {mall quantity of aſhes, 
a. Solid coal. 5. Slatty coal. 

2. With a greater quantity of argillaceous 

earth and vitriolic acid; the kalm of the 
Swedes. This is of the ſame appearance 
with the former, though of amore dull tex- 
ture; it burns with a flame, and yet is not 
conſumed, but leaves behind a ſlag of the 
ſame bulk or volume as the coal was, 

3. With abundance of argillaceaus earth; ſtone 
coal, It burns with a flame by itſelf, other- 
wiſe it looks like other flates. 


This is not found in any great quantity: in 
regard to its external appearance, it reſembles 
pit-coal; and the fat ſubſtance contained in it, 
at times, partly burns to coal, and partly vola- 
tiliſes in a calcining heat. 

The only known varieties of this kind are, 


When it has been inflamed, it retains the fire, 
and at laſt burns to aſhes, out of which pure 
copper can be ſmelted. 


This is not very different in- its appearance 
from the pit-coal or foſſil pitch, but it is ſome- 
what harder to the touch. There are two varic- 
ties of this ſpecies: 
1. Fixt in the fire; Minera farri phlogiftica f ra. 

Expoſed to a calcining heat, u burns with 

a very languid though quick flame; it pre- 

ſerves its bulk, and loſes only a little of in 

weight. It yields above 30 per cent. of iron. 

a. Solid, reſembles. black ſealing-waz.—— 

It is found in the liver-colaured marcaſite 
in Waſkberget, at Norrberke in Weltwan- 
land, 1 
5. Cracked, and friable. 
2. Volatile in the fire. | ; 
This is unalterable in an open fire, either 
of charcoal, or even upon a piece af charcoal 
before the flame of the blow-pipe; but und" 

a muffle the greateſt part of it volatiliſes, ſo 

that only a ſmall quantity of calx of iron ft. 

mains. It is found, 

a. Solid. 

b. Cracked. 


This laſt kind leaves more aſhes: theſe 
aſhes, 


K 
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| q aſhes, when farther expoſed to the fire, be- in form of ſmoke, and partly to ſcorify: but Order I. | 
oa come firlt yellowiſh-green, and afterwards this wants to be farther examined. It is alſo, True ? 
1 reddiſh-· brown, when, beſides iron, they then ſaid, that gold, in certain circumſtances, and 9 / f 
alſo diſcover ſome marks of copper; it has, by means of certain artifices in electrical ex- — þ 
however, not been poſſible to extract any periments, may be forced into glaſs; and that [i 
metallic ſubſtance from them, the effects of on this occaſion it becomes white, leaving a 
) the loadſtone, and the colour communicated black duſt behind it; which, if ſo, confirms 1 
to the glaſs of borax, having only given certain other chemical experiments, viz. That [i 
occafion to this ſuſpicion. gold can, together with its colour, loſe ſome- [4 
thing of its phlogiſton, and yet retain its hea- | 
FOURTH CLASS. vineſs, duQtility, &c. | | 
6. When melted, it reflects a bluiſh-green co- 
MeTALS. Jour from its ſurface, | 
Axt thoſe mineral bodies which, with reſpe&, to 7. It diſſolves in aqua regia, which is compoſed | 
1e: their volume, are the heavieſt of all hitherto-known of the acids of ſea-ſalt and nitre ; but not in 1 
bodies; they are not only malleable, but they may either alone, nor in any other ſolution of ſalt z 
alſo be decompounded, and in a melting heat be or acid whatſoever, ; 2 tj 
brought again to their former ſtate, by the addition 8. When mixed with a volatile alkali and a little x 
of the phlogiſton they had loſt in their decompoſi- of the acid of nitre, by means of precipitation 1 
tion. out of aqua regia, it burns off quickly, in the 
Thoſe metals which in a calcining heat loſe their leaſt degree of heat, with a flrong fulmina- x 
phlogiſton, and conſequently with that the former co- tion. 5 ; q 
herency of their particles, are called imperfect; as tin, 9. It is diſſolved, in forma ficca, by the liver 3 
lead, copper, and iron, and all the ſemi-metals (of of ſulphur, and alſo ſomewhat by the glaſs of 
which more hereafter): notwithſtanding which, they biſmuth. ; N 
may be malleable, But thoſe which cannot be de- 10. It is not carried away by the antimony du- 
firoyed in the fire alone are called perfect; as gold, ring the volatiliſation of that ſemi-metal, and 
ſilver, and platina del pinto. Nevertheleſs, the metals is therefore conveniently ſeparated from other 
have commonly been conſidered more with regard to metals by the help of crude antimony; in which 
vl their malleability than to their fixity in the fire; and proceſs the other metals are partly made vola- 
are therefore divided into, tile, and fly off with the antimony, and partly 
A. Malleable, which are called metals ; and, vnite with the ſulphur, to which the gold has 
B. Brittle, which are called ſemi-metalr. no attraQion, unleſs by means of ſome uniting 
The zinc is, however, as a medium between body, or by a long digeſtion, 
theſe two diviſions, juſt as the quickſilver is be- 11. The phoſphorus is {aid to have ingreſs inte 
tween the perfect and imperfe&t metals; becauſe gold. ; 
the quickſilver may indeed be ſo far deſtroyed in 12, If mixed with a leſs portion of ſilver, platina, 
the fire, that its particles are ſeparated during their copper, iron, and zinc, it preſerves tolerably 
volatiliſation; but every one of them, even the well its duQility. But, * 
minuteſt, retains, however, the phlogiſton united 13. When mixed with tin, it becomes very brittle; 
with it, ; 2 it may ng ce” the ſmoke of ng err 
| o as to be ſpoiled, if melted in an hearth 
The FixsT OnDer True Metals. where tin has BR lately melted: And this 
03 I. Goup; Aurum, fol chymicoram. is perhaps the reaſon why gold becomes brittle, 
This is by mankind eſteemed as the prin- and of a paler colour, when melted in a new 
cipal and firſt among the metals; and that black lead crucible. 
partly for its ſcarcity, but chiefly for the fol- 14. It requires a ſtrong heat before it melts, 
lowing qualities: nearly as much, or a little more than copper. 
1. It is of a yellow ſhining colour, 15. It mixes or amalgamates readily with quick- 
2, It is the heavieſt of all known bodies, its ſpe- filver. 
cific gravity to water being as 19,640 to 1000. A. Native gold is in its metallic form commonly 
3. It is the moſt tough and duRile of all metals; pure: and in this tate moſt part of this metal *** 


becauſe one grain of it may be ſtretched out ſo 
as to cover a ſilver wire of the length of 98 yards, 
by which means 45757575 grain becomes viſible 
to the naked eye. 
4. Its ſoftneſs comes neareſt to that of lead, and 
conſequently it is hut very little elaſtic. 
$. It is fixed and unalterable in air, water, and 
fire, becauſe it does not eaſily quit its phlo- 
Punt its liquid menſtruum being only made 
y art, 

It has, however, according to Homberg's 
experiments, when expoſed to Tſchirnhauſen's 
burzing-plaſs, been found partly to volatiliſe 

2 


uſed in the world is found. With reſpeR to 

either the figure or the quantity in which it is 

found in one place, it is by miners divided in- 

to, 

1. Thin ſuperficial plated or leaved gold; which 
conſiſts of very thin plates or leaves, like pa- 


per- 

2, Solid or maſſive, is found in form of thick 
pieces. 

3. Cryſtalliſed, conſiſts of an angular or cry- 
ſtalline figure. 

4. Waſh gold, or gold duſt, is waſhed out of 
ſands, wherein it lies in form of looſe grains 
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and lumps. The gold is in general more 

frequently imbedded and mixed with quartz 

than with any other kind of ſtone; and the 
quartz in which the gold is found in the 

Hungarian gold mines 1s of a peculiar ap- 

pearance. All other ſorts of ſtones, how- 

ever, are not to be excluded, fince gold is 
likewiſe found in ſome of them; for inſtance, 
in limeſtone, in Adolph Fredrik's Gruſva at 

Adelfors in the province of Smoland in Swe- 

den; in Hornblende, in Baſtnas Grufva at 

Riddarihyttan in the province of Weſtman— 

land; not to mention ſeveral other gold 

mines. | 
B. Mineraliſed gold. This is an ore in which 
the gold 1s fo far mineraliſed, or ſo entangled 
in other bodies, as not to be diſſolved by the 
aqua regia. 
1. Mineraliſed with ſulphur. 

a. Mineraliſed by means of iron. Marcaſiti- 
cal gold ore; Pyrites aureus. It is found 
at Adelfors, in the province of Smoland ; 
and contains an ounce of gold, or leſs, in 
100 pounds. 

3. Mineraliſed by means of quickſilver. It 
is- found in Hungary. | 

„ Mineraliſed by means of zinc and iron; 
Aurum ſulphure mineraliſatum mediante 
zinco & ferro, aut argento. The Schem- 
nitz blende. At Schemnitz in Hungary 
are found zinc ores, which contain a great 
deal of filver, and this filver is very rich 
in gold. Since gold and ſulphur have no 
immiſcible power or attraction to one an- 
ether, many have inſiſted that gold never 
could be found in marcaſite, or thoſe ores 
which contain ſulphur: but fince we know 
by experience that gold can be melted out 


of the above-mentioned ores, although 


they have been previouſly digeſted in a- 
_—_—_ and that gold likewiſe mixes 
and diffolves into a regulus; there is the 
greateſt reaſon to believe that a third ſub 

ſtance, which here is a metal, muſt neceſ- 
ſarily have by its admixture enabled the 
ſulphur to unite with a certain quantity of 
gold. Scheffer has given upon this ſub- 


ject ſome very curious and uſeful obſerva- 


tions, in his Hiſtory of the Refining of 
Metals, inſerted in the Tranſactions of 
the Academy of Sciences at Stockholm. 

It is, however, by no means hereby 
intended to confirm the credulous in their 
opinion, that the marcaſites in general 


contain more gold than what true metal- 


lurgiſts have aſſerted ; becauſe fraud might 
then perhaps become too common. It is 
only meant to indicate, that, as no gold 
is to be expected from marcaſites, where 
no native gold is found in the neighbour- 
hood, in the ſame manner no marcaſites 
ought to be deſpiſed which are found in 
tracks where gold ores are dug: but at 
the ſame time care muſt be taken not to 


- be. deluded. by the mention of volatile 


II. Silver; Argentum, luna. Which is, 


Claſz 


gold, as it is a notion really eontradi 
tory and ſuſpicious; and then t — wa 
no fear of — miſled, = E 

a. Of a white ſhining colour. 39 

5. Its ſpecific gravity to water is 11,091 to 1000 

c. It is very tough or ductile, ſo that a grain of 
it may be {ſtretched out to three Yards in 
length, and two inches in breadth. 

d. It is vnalterable in air, water, and fire. 

. It diſſolves in the acid of nitre, and alſo b 
boiling in the acid of vitriol. T 

J. If precipitated out of the acid of nitre with 
the common ſalt, or with its acid, it unites 
ſo ſtrongly with this laſt acid, that it does not 
part from it, even in the fire itſelf, but melt; 
with it into a maſs like glaſs, which is called 
luna cornea. | 

g. It does not unite with the ſemi-metal nickel, 
during the fuſion. 

h. It amalgamates eaſily with quickſilver. 

7. It is in the dry way diſſolved by the nitre of 
ſulphur. 

4. It has a ſtrong attraction to ſulphur, ſo as rea. 
dily to take a reddiſh yellow or black colour, 
when it is expoſed to ſulphureous vapours. 

J. It has no attraQion to arſenic ; whence, when 
the red arſenical ſilver ore, or rothgulden ert 
of the Germans, is put into the fire, the arſe- 
nic flies off, and leaves the ſulphur (which in 
this compound was the medium unims) be- 
hind, united with the filver in form of the glaſs 
filver ore, or glaſs ertz. 

. It is not diffolved by the glaſs of lead, and 
conſequently it remains on the cupel. 

1. It is exhaled or carried off by volatile metals 
and acids, as by the vapours of antimony, 

zinc, and the acid of common ſalt. 

0. It melts eaſier than copper. 

Silver is found, 
A. Native or pure. 
Native filver moſt generally is nearly of fx 
teen carats ſtandard. 
1. Thin ſuperficial plated or leaved ſilver. 
2. It is alſo, found in form, 
a. Of ſnaggs, and coarſe fibres. 
5. Of fine fibres. Capillary filver. _ 
c. Arboreſcent. From Potoſi in America, 
and Kongſberg in Norway. : 
d. Cryſtalline, or figured. This is very 
ſcarce to be met with: it has diſtin fi- 
gures, with ſhining ſurfaces ; it is, how- 
ever, ſometimes found at Kongſberg. 
The filver from America is ſaid to be 
found for the moſt part native; ſo it | 
likewiſe at Kongſberg in Norway; but it 
is not commonly ſo in the other European 
mines. In Sweden, it is found native 10 
a very ſmall quantity, in the mines o 
Salberg in Weſtmanland, of Loſaſen in 
Dalarne, of Hevaſſwik and Sladkierr in 
the province of Dal, of Sunnerſkog in ar 
province of Smoland, and in the {lan 
Utoen in the Lake Malaren. It was 


once found in pretty large lumps _ 
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vein of clay in one of the iron mines at 
Normark, in the province of Wermeland. 
It was there mixed with nickel, which was 
partly decayed or withered ; and under 
this circumſtance it formed the compound 
ore called the fercus anſerinum, or gooſe- 
dung ore. At this place the argillaccous 
vein croſſes the veins of the iron ore, and 
will perhaps be found to have more of 
theſe riches, even in ſeveral other places, if 
well ſearched, as is done in other countries, 
oftentimes not on ſuch evident marks or 


ſions, 
B. Diſſolved and mineraliſed. 
(J.) With ſulphur alone. Glaſs ſilver ore, 
This is ductile, and of the ſame colour as 
lead ; but, however, becomes blacker in the 
air, It has, therefore, very undeſervedly 


got the name of glaſi. ore; for that name ra- 


ther belongs to the minera argenti corneas 
or horn ſilver ore, if indeed any ſilver ore 
can be conſidered as glaſſy. 
It is found in the ſame manner as native 
gold; vis. 
1. In cruſts, plates, or leaves. 
2. Grown into 
a. Snaggs, and 
6. Chryttalline figures. 
It is generally either of a lamellar or 
a- grained texture, and is found at 
Kongſberg and in the Saxon mines. 


The glaſs filver ore is the richeſt of | 


| all ſilver ores ; ſince the ſulphur, which. 
is united with the filver- in this ore, 


makes out but a very ſmall quantity of - 


its weight. 

(2.) With ſulphur and arſenic. The red or 
ruby-like filver ore. The rothgulden- of the 
Germans. 

The colour of this ore varies as the pro- 
portion of each of theſe ingredients varies 
in the mixture; viz. from dark grey to deep 
red: but when it is rubbed or pounded, it 
always gives a red colour, When put in 


the fire, it crackles and breaks; and when 


the crackling ceaſes, it melts eaſily, the arſe- 
nic at the ſame time exbaling in ſmoke. 


4. Grey arſenical ſilver ore: which is either, 


1. Plated, ccruſted, or leaved; and, 
2. Solid. 
J. The red arſenical filver ore: 
1. Plated, crufted, or leaved; 
2. Solid or ſcaly; and, 
3. Cryſtalliſed. 
In this laſt form it ſhows the moſt 
beautiful red colour, and is often ſemi- 


tranſparent. It contains about 60 per - 


cent. in ſilver; and is found in the greateſt 
quantity at Andreaſberg in the Hartz. 
(3-) Wich ſulphurated arſenic and copper. 
The abeiſſgulden of the Germans. 
This, in its ſolid form, is of a light grey 
colour, and of a dull and ſteel-grained tex- 
ture. The more copper it contains, the 


darker is the colour, It often holds ſeven 

pounds of filver per cent. It is, 

a. Friable, withered, or decayed, of a black 
or ſooty colour; and is therefore by the 
Germans called /i/ber-ſchwartz, or Ruſſig- 
leg-ertz. 

5. Solid, of a light grey colour, and is that 
ſort properly called weifſpulden. 

It is found at St Mary of the Mines in 
Alſatia, the Saxon mines, and at St An- 
dreaſberg in the Hartz. 

(4-) With ſulphurated arſenic and iron. The 
abeiſertz, or white filver ore, of the Germans. 
his 1s an arſenical pyrites, which con- 

tains ſiver; it occurs in the Saxon mines, 
and ſo exactly reſembles the common arſe- 
nical pyrites as not to be diſtinguiſhed from 

it by fight alone, or without other means. 

The blver it contains may perhaps conſiſt of 

very ſubtile capillary filver mixed in it. 


(.) With ſulphurated antimony. 


a. Of a dark- grey and ſomewhat browniſh 
colour. 'The /ebererz, from Braunſdorff 
in Saxony. 
5. Of a blackiſh blue colour. 
1. In form of capillary cryſtals. Feder- 
ertz, or plumoſe ſilver ore. 
It is found in Saxony, and contains 
only two or four ounces of ſilver per cent. 
(6.) With ſulphurated copper and antimony. 
The Dal falertz. 

This reſembles, both in colour and tex- 
ture, the dark · coloured weiſſgulden, or fa- 
lertz. When rubbed, it gives a red powder. 

a. Solid. 

6. Cryſtalliſed, is found in the pariſh of 
| Aminſkog in the province of Dal; and 

at that os has — for ſeveral years 
melted by a method invented for the 
different mixture of the ores; which pro- 
ceſs muſt be very troubleſome to thoſe 
who are not perfectly well verſed in me- 
tallurgy. 
It contains 13 ounces of ſilver, and 24 
per cent. of copper. 
(7.) With ſulphurated zinc. The pechblende of 
the Germens. 

This is a zinc ore, mock lead, or blende, 
which contains filver, and is found among 
rich filver and gold ores ; for inſtance, in 
the Hungarian and Saxon mines. 

a. Of a metallic changeable colour. 
I. Solid, and with fine ſcales. 
2. In form of balls. The kugel-2r:2, or 
ball ore. | 
It is found at Schemnitz, and con- 
tains alſo gold. Its yield of filver is 24. 


ounces per cent. and 30 per cent. of zinc. 
3. Black mock lead, or blende, found in 


Saxony. This is alſo found, 
1. Solid, and with fine ſcales; 
2. And in form of balls. 
(8.) With ſulphurated lead; potters ore. Ga- 


lena, bleyglanz. 
(9.) With 
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' (9.) With ſulphurated lead and antimony, call. 
ed ſtriper2z, 
(10.) With ſulphurated iron, S:/berha/tiger 
kies ; marcaſite holding ſilver. 

At Kongſberg in — it is ſaid, a li- 
ver- coloured marcaſite is often found, parti- 
cularly at the mine called Fraulein Chriſtiana, 
&c, This marcalite contains of filver from 
three ounces to three and an half per cent. 

(11.) With the acid of common ſalt. Minera 
argenti cornea. Hornertz, or horn-filver ore. 

This is the ſcarceſt filver ore; it is of a 
white or pearl colour, changeable or varying 
on the ſurface, ſemi-tranſparent, and ſome- 
what ductile both when crude and when 
melted. It cannot be decompoſed without 
ſome admixture of ſuch ſubſtances as attract 
the acid of the ſea-ſalt. It is found in very 
thin wrought leaves or cruſts, at Johan Geor- 
genſtadt, in Saxony. 

III. Platina del Pinto; Juan blanca. 

This metal is a recent diſcovery of our times; 
and is deſcribed with great accuracy by Scheffer, 
in the Acts of the Royal Academy of Sciences at 
Stockholm for the year 1752; as alſo by Dr 
Lewis, in the Philoſophical Tranſactions for the 
year 1754, vol. xlviii. And though theſe two 
gentlemen agree in the principal circumſtances 
relating to this metal, yet it is very plain by 
their deſeriptions, that neither of them knew any 
thing of the other's experiments, By theſe de- 
ſcriptions we are convinced of the reſemblance 
this metal bears to gold; and therefore we mult 
allow it to be called white gold, though, both theo- 
retically and practically, it may be diſtinguiſhed 
from gold by the following qualities. 

1. It is of a white colour. 

2. It is ſo refractory in the fire, that there is no 
degree of heat yet found by which it can be 
brought into fuſion by itſelf, the burning-glaſs 
excepted, which has not yet been tried. But, 

| when mixed with other metals and ſemi- metals, 
it melts very eaſily, and eſpecially with arſe- 


nic, both in its metallic form and in form of 


a calx or glaſs. 

3. It does not amalgamate with quickſilver by it- 

ſelt, but only by means of the acid of common 
ſalt after a long trituration. This metal is there- 
fore really ſeparated from gold by amalgama- 
tion, at thoſe places where it is found ; and 
without this quality it would be very difficult 
to ſeparate it. 

4. It is harder and leſs coherent than gold. 

5. It is heavier than gold; and therefore the 
heavieſt of all bodies hitherto diſcovered: for 
though the ſpecific gravity of platina, in the 
hydroftatical experiments made by Dr Lewis, 
is found to be to water only as 17, ooo to 1000; 
yet, when melted with other certain metals, its 
ſpecific gravity has, by an exact calculation, 
been found to be conſiderably augmented, even 
fo much as to 22,000, ; 

6, Diſſolved in aqua regia, and precipitated with 
tin, or with a ſolution of that metal, it yields 
no purpura mineralis. 
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IV. Tin; Stannum, Jupiter. 


Claſs [ 


Except theſe, this metal has the ſame qu 
lities as gold : but it cannot, on account of 10 Mer 
re fractorineſs in the fire, be worked off K 70 
on the cupel, nor can it be worked with — 
mony; becaule, before it is rendered perfect 
pure, it cools, grows hard, and retains 54 
ways ſome part of the added metals. It is 
brought to us only in its native ſtate, in ſmall 
irregular, rugged grains; and it is yet uncer. 
tain whether it is found naturally mineraliſeg 
The platina is brought to Europe from the Ri 
del Pinto, in the Spaniſh Weſt Indies. 


This is diſtinguiſhed from the other metals 
by the following characters and qualities, 

a. A white colour, which verges more to the 
blue than that of filver. 

6. It is the moſt fuſible of all metals; and, 
c. The leaſt ductile ; that is, it cannot be extend. 
ed or hammered out ſo much as the others. 

d. In _— or bending it makes a crackling 
noiſe. 

e. It has a ſmell particular to itſelf, and which 
cannot be deſcribed. | 

F. In the fire it is eaſily calcined to white aſhes, 
which are 25 per cent. heavier than the metal 
itſelf. During this operation, the phlogiſton 
is ſeen to burn off in form of {mall ſparkles 2· 
mong tbe aſhes, or calx. 2 

g. This calx is very refractory; but may, how- 
ever, with a very ſtrong degree of heat be 
brought to a glaſs of the hard reſin. But this 
calx is eaſily mixed in glaſs compoſitions, and 
makes with them the white enamel]. 

J. It unites with all metals and ſemi-metals; but 
renders moſt of them very brittle, except lead, 
biſmuth, and zinc. 

1. It amalgamates eaſily with quickſilver. 

k. It diſſolves in aqua-regia, the ſpirit of ſea-falt, 
and the vitriolic acid ; but it is only corroded 
into a white powder by the ſpirit of nitre. 

The vegetable acid, ſoaps, and pure alkaline 
ſalts, alſo corrode this metal by degrees. 

J. Its ſpecific gravity to water is as 7400 to 1000, 
or as 7321 19 1000. 

n. Diſſolved in aqua-regia, which for this pur- 
poſe ought to conſiſt of equal parts of the ſpi- 
rit of nitre and ſea-ſalt, it heightens the co- 
lour of the cochineal, and makes it deeper; for 
otherwiſe that dye would be violet. ö 

Tin is not found naturally in the earth in au) 
other ſtate than, 

(1.) In form of a calx. 

A. Indurated, or vitrified. ; 

1. Mixed with a little of the calx of arſenic 

a. Solid tin ore, without any determinate 
figure; tia- ſtone. a 

It reſembles a garnet of a blackiſt 

brown colour, but is a great deal hea- 

vier: and has been conſidered, at the 

Engliſh tin-mines, as a ſtone contain- 

ing no metal, until ſome years ag it 

began to be ſmelted to great advantage 

n. Cryſtalliſed ; tin-grains. 8 

Is like the garnets, of a | ag 

polygo[s 
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polygonal figure, but looks more unc- of the arſenic which did not fly off in 
tuous on the ſurface. 


$099 


True 


1. In larger grains; and, 

2. In ſmaller grains. 
2. Mixed with the calx of iron. 
3. Mixed with the manganeſe. 
4. Mineraliſed with ſulphur and iron; black 

lead, 

ad; Plumbum, Saturnus. It is, 
mY of a blueiſh-white colour when freſh broke, 
but ſoon. dulls or fullies in the air. 
þ, Is very heavy; viz. to water as 11,325 to 
10CO. 
6. Is ſofteſt next to gold; but has no great tena- 
city, and is not in the leaſt ſonorous. 
4. It is eafily calcined ; and, by a certain art in 

managing the — 4 of the fire, its calx be- 

comes with, yellow, and red. ; 
This calx melts eaſier than any other metallic 
calx to a glaſs, which becomes of a yellow co- 
Jour, and ſemi-tranſparent. This glaſs brings 
other bodies, and the imperfet metals, into 
fuſion with it. 
It diſſolves, iſt, In the ſpirit of nitre; 2dly, 
In a diluted oil of vitrio}, by way of digeſtion; 
zdly, In the vegetable acid; 4thly, In alkaline 
folutions 3 and gthly, In exprefſed oils, both 
in the ſorm of metal and of calx. 
It gives a ſweet tafte to all ſolutions. 
„. It amalgamates with quickſikver. 
. With the ſpirit of ſea · falt it has the fame effect 
as ſilver, whereby is produced a faturms cor- 
neu:. 


(1.) Pure. : 

A. Friable ; lead ochre; native ceruſs. This is 
found at Kriſtierſberget in Weſtmanland in 
Sweden, on the furface of the potter's ore. 


B. Indnrated ; lead ſpar, or ſpatoſe lead ore. 
1. Radiated, or fibrous. . 


b. Yellowiſh green. 
(2.) Mixed. 


a. With the calx of arſenic; arſeaiclead-ſpar. 
1. Indurated. 

a, White. Mr Cronſtedt has tried ſuch 
an ore from an unknown place in Ger- 
many, and found that no metallic lead 
could be melted from it by means of 


other lead ſpars ; but it muſt be per- 
formed in a crucible, and then that part 


the blow-pipe, as can be done out of 


ſmoke during the experiment was like- ME74-* 


wiſe reduced, and found in form of 
rains diſperſed, and forced into the 
ſead. Another ore of this kind, which 
likewiſe was not eaſily reduced by 
means of the blow-pipe, did always, 
after being melted, and during the cool- 
ing, haſtily ſhoot into polygonal, but 
moſtly hexagonal, cryſtals, with ſhining 
ſurfaces, Gan this cryſtalliſation be 
owing to ſalts, which are ſaid not to 
act in this manner but when they are 
di ſolved in water? 
B. With a calcareous earth. 

The above-mentioned lead ores are very 
rich in lead, and eaſy to be tried; becauſe 
moſt of them, being ſlowly heated, may 
be reduced to lead by means of the blow- 
pipe on a piece of charcoal. 'The calx of 
the lead in theſe ores has, perhaps, firft 
been. diſſolved by ſulphur and arſenic ; and: 
has afterwards,. when theſe two have wea- 
thered away or decayed, and parted from 
it, aſſumed this form, in the ſame manner 
as we ſee it really happens, during the calci- 
nation, with rich lead ores, or ſuch regules 
as contain lead, The fame, very likely, is 
the caſe with other metals; for which reaſon 
their ores, when they occur in form of a 
calx, often contain a little fulphur, and more 
eſpecially arſenic. 

B. Mineraliſed. 


bleyglanz, by the Germans. 

a. Steel- grained. 

3. With ſmall ſcales; is found at Selberg, and 
is there particularly called þ/y/ſchweif. 

c. Fine-grained. 

d. Of a fine cubical texture; and, 

6. Of coarſe cubes. Theſe two varieties are 


a. White. found in all the Swediſh filver-mines. 
2. Cryſtalliſed into a priſmatical figure. . Cryſtalliſed. 
a. White. 


The ſteel- 122 and ſcaly ores are of a 
dim and dull appearance when they are 
broke, and their particles have no deter- 
mined angular figure : they are therefore in 
Swediſh commonly called b/y/chaweif; in op- 
poſition to the cubical ores, which are call- 
ed b/lyg/anz. The moſt part of the ores call- 
ed b/yglanz contain filver, even to 24 ounces 
per cent. of which we have inſtances in the 
mines of Salberg, where it has been obſer- 
ved, that the coarſe cubical lead ores are ge- 
nerally the richeſt in filver, contrary to 

what 


Lead 
4» ++ * 


. It does not unite with iron, when it is alone 1. With fulphur alone: the Hy- ſchaueiſß, or Bley- wy 
added to it in the fire. glanz, of the Germans. | | 
It works on the cupel, which fignifies that its a. Steel-prained lead-ore; from the mines at 
glaſs enters into certain porous bodies, deſti- Hellefors,. in the province of Weſtmanland. 
tute of phlogiſton and alkaline ſalts. 5. Radiated, or antimoniated lead-ore. 
n. It melts in the fire before it is made red-hot, c. Teſſellated, or potter's Icad-ore. 
almoſt as eafily as the tin. | Ar Villach in Auftria there is ſaid to be 
x. Its calx or glaſs may be reduced to its metallic found a potter's lead-ore, which contains not 
ſtate by pot-aſhes. the leaſt portion of filver. 
Lead is found, 2. With ſulphurated filver. Galena; alſo called 22 5 
A. In form of a cals. 


— — — — — at 
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what is commonly taught in books; the 


reaſon of which may perhaps be, that, in 


making the eſſays on theſe two ores, the 
coarſe cubical can be choſen purer or freer 
from the rock than the fine cubical ores. 
3. With ſulphurated iron and filver. This is found, 
a. Fine-grained. 5. Fine cubical. c. Coarſe 
cubical. When this ore is ſcorified, it yields 
a black flag; whereas the preceding lead- 
ores yield a yellow one, becauſe they do not 
contain any iron. 


4. With ſulphurated antimony and ſilver; anti- 


moniated or radiated lead-ore. This has the 

colour of a blyglanz, but is of a radiated tex- 

ture. | 
It is found, - 

a. Of fine rays and fibres; and, 

5. Of coarſe rays or fibres. The lead in this 
ore prevents any uſe being made of the anti- 
mony to advantage; and the antimony like- 
wiſe in a great meaſure hinders the extrac- 
ting of the ſilver. 


VI. Copper; Cuprum, Venus, As. 


This metal is, 

a. Of a red colour. 

5. The ſpecific gravity of the Japan copper is 
9000, and of the Swediſh 8784 or 8843 to 
1000. | 

c. It is pretty ſoft and tough. 

d. The calx of copper being diſſolved by acids 
becomes green, and by alkalies blue. 

7. It is eaſily calcined in the fire into a blackiſh 
blue ſubſtance, which, when rubbed to a fine 
powder, is red; when melted together with 
glaſs, it tinges it firſt reddiſh brown, and af- 
terwards of a tranſparent green or ſea-green 
colour. 


It diſſolves in all the acids; viz. the acids of 


vitriol, ſea-ſalt, nitre, and the vegetable; and 
likewiſe in all alkaline ſolutions. That it be- 
comes ruſty, and tarniſhes in the air (a conſe- 
quence of a former ſolution), depends very much 
on ſome vitriolic acid which 1s left in the cop- 
per in the refining of it. This metal is eaſier 
diſſolved when in form of a calx than in a me- 
tallic ſtate, eſpecially by the acids of vitriol and 
ſea ſalt, and the vegetable acid. 

. Vitriol of copper is of a deep blue colour; but 
the vegetable acid produces with the copper a 
green ſalt, which is verdigriſe. 

h, It can be precipitated out of the ſolutions in a 
metallic ſtate; and this is the origin of the pre- 
cipitated copper of the mines, called Ziment 
Capper. 

. It is not eaſily amalgamated with quickſilver; 
but requires for this purpoſe a very ſtrong tri- 
taration, or the admixture of the acid of nitre. 

4. It becomes yellow when mixed with zinc, which 
has a ſtrong attraction to it, and makes braſs, 
pinchbeck, &c. 

J. It is eaſily diſſolved by lead glaſs, which laſt is 
coloured green by it. 

. When this metal is expoſed to the fire, it 
gives 2 green colour to the flame in the mo- 
meat it begins to melt, and continues to do ſa 


— 


afterwards, without loſing any thing conſ 
able of its weight. F 
n. It requires a ſtrong degree of heat before it 
| melts, yet is it a leſſer degree than for iron 
Copper is found in the earth, , 
A. Native, or in a metallic ſtate; virgin or native 
copper. | 

1. Solid, is found in the iron mine of Heſsle. 
kulla in the province of Nerike, and at Sun. 
nerſkog in the province of Smoland ; alſo 
in the Ruſſian Carelia, and in other foreign 
places. 

2. Friable, in form of ſmall, and ſomewhat 
coherent grains, Precipitated or ziment con. 
per. It is found at Riddarſhyttan in Welt. 
manland, at Fahlun in Dalarne, and in 
Hungary. 

It has been obſerved, that both copper 
and ſilver glaſs ore, being precipitated from 
water, become friable and granulated, but 
that. they in time grow ſolid and ductile: 
whence the diſpute about the diſtinction be- 
tween native and precipitated copper may 

. ceaſe; the rather as native copper will ſcarce- 
ly be found in other places, and in any other 
kinds of ſtones, than thoſe thro' which the 
ziment or vitriolic waters have circulated ; 
although the fiſſures through which it has 
run may afterwards be filled with a ſtony 

| ſubſtance. 
B. In form of a calx. 

(I.) Pure. 

A. Looſe or friable ; Ochra veneris. . 

1. Blue; Cæruleum montanum. Is very 
ſeldom found perfectly free from a cal- 
careous ſubſtance. 

2, Green; Viride montanum. Both theſe 
celours depend on menſtrua, which of- 

ten are edulcorated or waſhed awuy. 

3. Red. This is an effloreſcence of the 
glaſs copper ore. It is found in the 

province of Dal, and at Oſtanberg in 
the province of Dalarne. 
B. Indurated. Glaſs copper ore. 

a. Red. This is ſometimes as red as ſeal- 
ing wax, and fomeiimes of a more li- 
ver-brown colour. It is found in Sand- 
backen, at Norberg in Weſtmanland, 
at Ordal in Norway, in Siberia, and 
in Suabia in Germany. | 

This ore is always found along with 
native copper, and ſeems to have loſt 
its phlogiſton by way of effloreſcence, 
and to be changed into this form. It is 
likewiſe found along with the ſulphu- 
rated copper; and is commonly, though 
very improperly, called g/aſs copper ore. 

(2.) Mixed. | 3 
A. Looſe or friable ; Ochra venerts friabilis 

impura. 

1. Mixed with a calcareous ſubſtance; Cz- 
ruleum montanum. In this ſtate copper 
blue is moitly found. It ferments du- 
ring the ſolution in aquafort1s. 


2. Mixed with iron. Black. It is the 
decom- 


der- 
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decompoſition of the Fahlun copper 
ore. 

B. Indurated, 

1. Mixed with gypſum, or plaſter. Green. 
Is found at Ordal in Norway, and there 
called malachites. 

2. Mixed with quartz. Red. From Sun- 
nerſkog in the province of Smoland. 

3. Mixed with lime. Blue. This is the 
lapis armenus, according to the accounts 
given of it by authors. 

C. Diſſolved aud mineraliſed; Cuprum minerali- 
ſatum. 1 

(i.) With ſulphör alone. Grey copper ore. 
Is improperly alſo called glaſs copper ore. 

a. Solid, without any certain texture, This 
is very ſoft, ſo that it can be cut with a 
knife, almoſt as eafily as black lead. 

5. Fine cubical; Minera * 75 4 ang 
teſſilis conſtans minoribus. Both theſe va- 
rieties are found at Sunnerſkog in Smo- 
land z where the laſt is ſometimes found 
decompoſed or weathered, and changed 
into a deep mountain blue. 

(2.) With ſulphurated iron. Minera cupri py- 
ritacea ; yellow copper ore. Marcaſitical 
copper ore; Pyrites cupri, This is various 
both in regard to colour, and in regard to 
the different proportion of each of the con- 
tained metals; for inſtance, 

a, Blackiſh grey, inclining a little to yellow; 
Pyrites cupri griſeus. When decayed or 
weathered, it 1s of a black colour; is the 
richeſt of all the varieties of this kind of 
copper ore, yielding between 50 and 60 
per cent. and is found in Spain and Ger- 
many. 

b. Reddiſh yellow, or liver brown, with a 
blue coat on the ſurface ; Minera cupri 
lazurea. This ore yields between 40 and 
50 per cent. of copper, and is commonly 
{aid to be blue, though it is as red, when 
freſh broke, as a red copper regulus. 

c. Ycllowiſh green; Pyrites cupri flavo viri- 
deſcenc, This is the moſt common in the 
north part of Europe; and is, in regard 
to its texture, found, 

1. Solid, and of a ſhining texture, from 

Oltanberg in the province of Dalarne. 

2. Steel-grained, of a dim texture, from 
the ſame place, and Falun in Dalarne. 

3. Coarſe-graiued, is of an uneven and 

ſhining texture. It occurs in moſt of 

the Swediſh and Norwegian copper 
mines. | 

4. Cryſtalliſed marcaſitical copper ore. 

a. Of long octoëdrical cryſtals. This is 
found at Hevaſſwik in the province 
of Dal, and in Loviſagrufva in Welt- 
manland ; notwithſtanding its ex- 
ittence is denied by Henckel and his 
followers. 

d. Pale yellow. This cannot be deſcribed 
but as a marcaſite, though an experienced 
eye will eaſily diſcover ſome difference be- 


Vor. VII. 2 


VII. Iron; Ferrum, Mars. 


tween them. It yields 22 per cent. of 
copper. 

e. Liver - coloured. This is found at Falun, 
in Darlarne in Sweden, where it contains 
copper; though at moſt other places 
where it occurs, it does not contain any 
copper, but is only a maitial marcaſite. 

(3.) With ſulphurated arſenic and iron. White 
copper ore. It is ſaid to be found in the 

Hartz in Germany, and to reſemble an arſe- 

nical pyrites; but moſt of the pyritical cop- 

o ores, as well as the marcaſites, contain a 

ittle arſenic, though it is in too ſmall a quau- 
tity to be oblervable, 


(4-) Diſſolved by the vitriolic acid; F7triolum 


veneris. 

(F.) With phlogiſton. Copper coal- ore. 

It is, 

a. Of a blackiſh blue ſhining colour. 

b. It becomes ductile by repeated heating be- 
tween coals, and hammering. 

c. It is attracted by the loadſtone, which is an 
iron ore; and the metal itſelf may alſo be reh- 
dered RO, 

d. Its ſpecific gravity to water is as 7,645, or 
8000 : : 1000, 

e. It calcines eaſily to a black ſcaly calx, which, 
when pounded, is of a deep red colour. 


J. When this calx is melted in great quantity 


with glaſs compoſitions, it gives a blackiſh 
brown colour to the glaſs; but in a ſmall 
quantity a greeniſh colour, which at laſt va- 
niſhes, if forced by a ſtrong degree of heat. 

g. It is diffolved by all ſalts, by water, and like- 
wiſe by their vapours. The calx of iran is dit- 
ſolved by the ſpirit of ſea- ſalt, and by aqua 
re la. 

h. The calx of the diſſolved metal becomes yel- 
low, or yellowiſh brown; and 1n a certain de- 

ree of heat, it turns red. 

i. The ſame calx, when precipitated from acids 
by means of the fixed alkali, is of a greeniſh 
colour ; but it becomes blue, when precipitated 
by means of an alkali united with phlogiſton; 
in which laſt cireumſtanee the phlogiſton unites 
with the iron: theſe two precipitates loſe their 
colour in the fire, and turn brown, 

K. The vitriol of iron is brown. 

J. It is the molt common metal in nature, and at 
the ſame time the moſt uſeful in common life; 
notwithſtanding which, its qualities are per- 
haps very little known. 
Iron is found, 

A. In form of calx. 

[1.] Pure. 
A. Loofe and friable. 
nera ochracea. 

1. Powdery; Ochra ferri. This is commonly 
yellow or red, and is iron which has 
been diſſolved by the vitriolie acid. 

2. Concreted. Bog-ore. 

a. In form of round porous balls, 

b. More ſolid balls. 

c. In ſmall flat pieces, like cakes, or 
pieces of money. 
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| Troe d. In ſmall grains. 

| W c. In lumps of an indeterminate figure. 
| ron. 


All theſe are of a blackiſh brown, or 
a light brown colour, 
| 239 B. Indurated. The bloodſtone; Hurmatites. 
(1.) Of an iron colour; Hæmatites cæru- 
leſcens. This is of a blueiſh grey co- 
lour; it is not attracted by the load- 
ſtone, yields a red powder when rub- 
bed, and is hard. 
a. Solid, and of a dim appearance when 
broken. 
5. Cubical, and of a ſhining appearance 
when broken. 
c. Fibrous, is the moſt common 7orr/?er: 
of Sweden, 
d. Scaly; the eiſenman of the Germans. 

1. Black; from Gellebeck, in Nor- 
way. 

2. Blueiſh grey; from Reka Klitt. 
When this is found along with 
marcaſite, as at Sandſwar in Nor- 
way, it is not only attracted by the 
loadſtone, but is of itſelf really a 
loadſtone. 

e. Cryſtalliſed. 

1. In octoëdrical cryſtals. 

2. In polyedrical cryſtals. 

3. In a cellular form. Theſe varie- 
ties are the moſt common in Swe- 
den, and are very ſeldom blended 
with marcaſite, or any other hete- 

rogeneous ſubſtance, except their 
different beds. It is remarkable, 
that, when theſe ores are found 
along with marcaſite, thoſe par- 
ticles which have lain neareſt to 
the marcaſite are attracted by the 
loadſtone, although they yield a 
red, or reddiſh brown powder, like 
thoſe which are not attracted by 
the loadſtone: it is likewiſe worth 
obſervation, that they generally 
contain a little ſulphur, it they are 
imbedded in a lime-ftone rock, 
which, however, very ſeldom hap- 
| pens in Sweden; but there is one 
- ſuch inſtance at Billſia in Soder- 
berke, in the province of Da- 
larne. 
240 2.) Blackiſh brown bloodſtone; Hema- 
tites nigreſcent. Kidney ore. This 
yields a red or brown powder when it 


ted by the loadſtone. | 
a. Solid, with a glaſſy texture. 
5. Radiated. 
c. Cryſtalliſed. 
1. In form of cones, from Siberia. 
2. In form of concentric balls, with 
a facetted ſurface. Theſe are very 
common in Germany, bat very 
ſcarce in Sweden. 


. (3-) Red bloodſtone; Hæmatites ruber. 
241 Red kidney ore. 
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is rubbed; it is very hard, and is attrac- 


a. Solid, and dim in its texture. 


long with the iron- coloured iron 
glimmer, and ſmears the hands, 

c. Cryſtalliſed, in concentric balls, with 
a flat or facetted ſurface. 


(4-) Yellow bloodſtone; Hamatites flavur, 

a. Solid. 

5. Fibrous, from Lamerhof in Bohe. 
mia. The varieties of the colours in 
the bloodſtone are the ſame with thoſe 
1 in the calces of iron, made 

y dry or liquid menſtrua, and after. 

wards expoſed to different degrees of 

heat. a 

Lz. ] Iron in form of calx, mixed with hetero- 
geneous ſubſtances. 

A. With a calcareous earth. White ſpathoſe 
iron ore. The ablſtein of the Germans. 

B. With a ſiliceous earth. The martial jaſ- 
per of Sinople. 

c. With a garnet earth. Garnet and cockle 
or ſhirl. 

D. With an argillaceous earth. The bole. 

E. With a micaceous earth. Mica. 

r. With manganeſe, 

G. With an alkali and phlogiſton. Blue 
martial earth. Native Pruſſian · like blue. 
1. Looſe or powdery: found among the 

turf in the levels of the province of 

Skone; alſo in Sax Weiſſenfels, and at 

Norvlanden in Norway, &c. 

H. With an unknown earth, which hardens 
in water. Tarras; Cementum. 


I. Looſe or granulated; Terra Puzzo- 


lana: from Naples and Civita Vecchia 
in Italy. This is of a reddiſh brown 
colour, is rich in iron, and is pretty fu- 
ſible. ks 
2. Indurated; Cementuminduratum. This 
is of a whitiſh yellow colour, contains 
likewiſe a great deal of iron, and has 
the ſame quality with the former, to 
harden ſoon in water, when mixed with 
mortar. This quality cannot be owing 
to the iron alone, but rather to ſome 
particular modification of it occaſioned 
by ſome accidental cauſes, becauſe theſe 
varieties rarely happen at any other 
places except where volcanos have 
been, or are yet in the neighbourhood. 
1. Calx of iron, united with another un- 
known earth. The tungſten of the Swedes, 
This is alſo, though improperly, called 
white tin-grains. This reſembles the gar- 
net-ſtone, and the tin-grains; 18 nearly as 
heavy as pure tin; very refractory in the 
fire, and exceſſively difficult ts reduce to 
metal. Tron has, however, been melted 
out of it to more than 30 per cent. It is 
very difficultly diſſolved by borax and al. 
kaline ſalts, but melts very eaſily with the 
microcoſmic ſalt; giving a black ſlag: and 
for this reaſon, this laſt mentioned ſalt 3 
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be employed in the experiments on this 


It is found, ' 


1. Solid and fine-grained. 


A. 


b. 


Reddiſh or fleſh-coloured. 
Yellow. 


" 


2. Spathoſe, and with an unctuous ſur- 
face. 


as. 


K. 


White. 

Pearl-· coloured. This kind of ſtone 
is very ſeldom met with, but in ſuch 
places where black- lead is common 
in the neighbourhood ; and the hi- 
ſtory of the black lead, inſerted in the 
Memoirs of the Swediſh Academy 
of Sciences, gives reaſon to believe, 
that this may contain ſome tin; 
which merits further examination. 
Mr Cronſtedt has in the ſaid Memoirs 
communicated his experiments upon 
this kind of ſtone from Riddarſhyt- 
tan, and Biſpberget in Weſtmanland; 
as has alſo Mr Rinman, on a great 
number of other martial earths. See 
the Memoirs for the years 1751 and 
I 


B. Diſſolved or mineraliſed iron. 
[1.] With ſulphur alone. 
A. Perfectly ſaturated with ſulphur; Ferrum 
ſulphure ſaturatum. Marcaſite. 


b. With very little ſulphur. 
ore. 


Black iron 
Iron ſtone. 


This is either attracted by the load- 
ſtone, or is a loadſtone itſelf attractin 
iron; it reſembles iron, and yields a black 
powder when rubbed. 

(1.) Magnetic iron ore. The loadſtone, 


Agnes. 


4. 1 of a dim texture, 


5. 


C. 


from Hogberget in the pariſh of 
Gagncef in Dalarne: it is found at 


that place almoſt to the day, and is of 


as great ſtrength as any natural load- 
ſtones were ever commonly found. 
Fine grained, from Saxony. 
Coarſe-grained, from Spetalſgrufvan 
at Norberg, and Kierrgrufvan, both 
in the province of Weſtmanland. This 


loſes very ſoon its magnetical vir- 
tue. 


d. With coarſe ſcales, found at Sand- 


{wer in Norway. This yields a red 
powder when rubbed. 


(2.) Refractory iron ore. This in its 


crude ſtate is attracted by the load- 
ſtone. 


a. Giving a black powder when rubbed; 


Tritura atra. Of this kind are, 

1. Steel-grained. 

2. Fine-grained. 

3. Coarſe-grained. This kind is 
found im great quantities in all the 
Swediſh iron mines; and of this 
moſt part of the fuſible ores con- 
ſift, becauſe it is commonly found 
in ſuch kinds of rocks as are very 


fuſible: and it is as ſeldom met 
with in quartz as the hæmatites is 
met with in limeſtone. 


3. Rubbing into a red powder. Theſe 


are real hzmatites, that are ſo far 

modified by ſulphur or lime as to be 

attracted by the loadſtone. 

1. Steel-grained, 

2. Fine-grained. Emery. This is 
imported from the Levant : it is 
mixed with mica, is ſtrongly attrac- 
ted by the loadſtone, and ſmells of 
ſulphur when put to the fire. 

3. Oflarge ſhining cubes. 

4. Coarſe, ſcaly. The eiſeng/immer or 
eiſenman, from Gellebeck in Nor- 
way. 

Theſe are very ſcarce in Swe- 
den, moſt part of the Swediſh 
bloodſtones being pure, as has al- 
ready been ſaid, and form that 
very profitable ore in Swediſh call- 
ed torr/ten. 


[z.] With arſenic ; Ferrum arſenico minerali- 
ſatum. Called miſpicke/ by the Germans, 
and plate mundic in Cornwall. 


[3-] With ſulphurated arſenic. Arſenical py- 


rites. 


[4.] With vitriolic acid. Martial vitriol. 


[L5. ] With phlogiſton. 


Martial coal ore. 


[6.] With other ſulphurated and arſenicated 


metals. 


See theſe in their refpective ar- 


rangements. 


SECOND ORDER. 


Semi-metals. 


There are but ſeven ſemi-metals yet diſcovered, viz. 

I. Quickſilver, mercury; Argentum vivum, mercu- 
rius, bydrargyrum. 

This diſtinguiſhes itſelf from all metals, by the 

following . 

a. Its colour is white and ſhining, a little darker 
than that of ſilver. 

5. It is fluid in the cold, and diviſible by the 
leaſt force; but as it only flicks to a few bo- 
dies, to which it has an attraction, it is ſaid that 
it does not wet. 

c. It is volatile in the fire. 

d. Its weight is next to that of the gold, viz. to 
water, as 13,593 : : looo. 

e. It attracts the other ſemi-metals and metals, 
and unites with them all, except cobalt and 
nickel, with which it cannot by any means 


yet known be made to mix. 
called an amalgamation. 


This union is 
This amalgamation, 


or mixtion of metallic bodies, according to the 
readineſs with which they unite or mix, is in 
the following progreſſion, viz. gold, ſilver, lead, 
tin, zinc, biſmuth, copper, iron, and the reg u- 
lus of antimony: but the three latter, however, 


do not very readily amalgamate. 


The iron 


requires a ſolution of the vitriol of iron, as a 
medium to promote the union. 

F. It diſſolves in the ſpirit of nitre, out of which 
it 18 precipitated by a volatile alkali, and the 
common ſalt, in form of a white powder; but 
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if a fixed alkali is uſed, into a yellow powder 

or Caix. 

g. It diſſolves in the oil of vitriol by a ſtrong 
boiling. 

h, It is * aſſected by the acid of common ſalt, 
unleſs it be previouſly diffolved by other acids; 
in which caſe only they unite with one another, 
and may be ſublimed together, which ſublima- 
tion is a flrong poiſon. 

7. It unites with ſulphur by grinding; and then 
produces a black powder called z#/hiops mine- 
ralis, which ſublimes into a red ſtriated body 
called faditious cinnabar. 

&. The ſulphur is again ſeparated from the quick- 
flver, by adding iron or lime, to which the 
ſulphur attaches itſelf, leaving the quickſilver 
to be diſtilled over in a metallic form; but if a 
fixed alkali is added to it, ſome part of the 
quickſilver will remain id the reſiduum, and in 
that caſe makes a liver of ſulphur. 

uickfilver is found, 

A. Native, or in a metallic ſtate. This is found 
in the quickfilver mines at Idria in Friuli, or 
the Lower Auſtria, in clay, or in a black ſlaty 
lapis ollaris, out of which it runs, either ſpon- 
taneouſly or by being warmed even in the hands. 
It has ſeveral times been found at Herr Sten's 
Bottn, in the mines of Salberg in Weſtman- 
land, and ſometimes alſo amalgamated with na- 
tive ſilver. 

B. Mineraliſed, 

(1.) With ſulphur. Cinnabar; Cinnabaris na- 
tiva. This is of a red colour, and its ſpe- 
cific gravity to water is as 7500 to 1000. 

a. Looſe or friable cinnabar; looks like red 
ochre. 

3. Indurated. Solid cinnabar. Is of a 
deep red colour; and, with reſpect to its 
texture, is either, 

1. Steel-grained: 
2. Radiated: 
3. Compoſed of ſmall cubes, or ſcaly: 
4. Chryſtalliſed, | 
a. In a cubical form; it is tranſparent, 
and deep red as a ruby. 

(2.) With fulphur and copper; Mercurius 
cupro ſulphuratoe mineraliſatus. This is 
blackith grey, of a glaſſy texture, 'and 
brittle ; crackles and rolits exceſſively in the 
fire; and when the quickſflver and ſulphur 
are evaporated, the copper is diſcovered by 
its common opaque red colour in the glaſs of 
borax, which, when farther forced in the fire, 
or diluted, becomes green and tranſparent, 

IT. Biſmuth; tin-glaſs. Viſmutum, biſmutum, mar- 

caſita officinalis. It is, i 

a. Of a whitiſh yellow colour. 

5. Of a laminated texture, ſoft under the ham- 
mer, and nevertheleſs very brittle. 

6. Its ſpecific gravity to water is, as 9,%00 >: 1000, 

J. It is very ſufible; calcines and ſcorifies like lead, 
if not rather eaſier; and therefore it works on the 
cuppel. It is pretty volatile in the fire. 

. Its glaſs or flag becomes yellowiſh brown, and 

bas the quality of retaining ſome part of the 


old, if that metal has been melt ; 
3 vitrified with it. alcined, 

. It maybe mixed with the other metals, except co- 
balt and zinc, making them white and brittle, 

g. It diſſolves in aquafortis, without imparting to 
it any colour; but to the aqua-regia it gives 

a red colour, and may be precipitated out of 

both theſe ſolutions with pure water, into a 

white powder, which is called Spaniſh white. 

It is alſo precipitated by the acid of ſea- falt: 

which laſt unites with it, and makes the viſmu- 

tum corneum. 

hb. It amalgamates eaſily with quickfilver, Other 
metals are ſo far attenuated by the biſmuth, when 
mixed with it, as to be ſtrained or forced alon 
with the quickſilver through ſkins or leather, 

Biſmuth is found in the earth. 

A. Native. This reſembles a regulus of biſmuth, 
but conſiſts of ſmaller ſcales or plates. 

1. Superficial, or in cruſts. 

2. Solid, and compoſed of ſmall cubes. This 
is found in and with the cobalt ore, at Schnee- 
berg in Saxony, and other foreign places: 
likewiſe along with the copper ore, at Ny. 
berget, in the pariſh of Stora Skedwi, in the 
province of Dalarne. | 

B. In form of calx. 

1. Powdery or friable; Ochra viſmuti. This is 
of a whitiſh yellow colour; it is found in form 
of an effloreſcence, to the day, at Los in 
the province of Helſingland. 

It has been cuſtomary to give the name of 
flowers of biſmuth to the pale red calx of co- 
balt, but it is wrong; becauſe neither the 
calx of biſmuth, nor its ſolutions, become red, 
this being a quality belonging to the cobalt. 

C. Mineraliſed biſmuth. This is, with reſpect to 
colour and appearance, like the coarſe teſſela- 
ted potter's lead ore; but it conſiſts of very thin 

ſquare plates or flakes, from which it receives a 

radiated appearance when broken croſſwiſe. 

1. With ſulphur. 

a. With large plates or flakes, from Baſtnas 
at Riddarſhyttan, Baſringe and Stripas in 
Weſtmanland. 

5. With fine or ſmall ſcales, from Jacobs - 
e at Riddarſhyttan, and the mines at 


os in the pariſh of Farila in Helſingland. 


2. With ſulphurated iron. 

a. Of coarſe, wedge- like ſcales, from Kon- 

gruben, at Gellebeck in Norway. 
This mineraliſed biſmuth ore yields a fine 
radiated regulus; for which reaſon it has 
been ranked among the antimonial ores, 
by thoſe who have not taken proper care 
to melt a pure regulus or deſtitute of ſu;- 
phur from it; while others, who make no 
difference between regules and pure me- 
tals, have ſtill more poſitively aſſerted it 

to be only an antimonial ore. 


III. Zinc; ſpeltre. Zincum. 


a. Its colour comes neareſt to that of lead, but it 
does not ſo eaſily tarniſh. 8 
5. It ſhows a texture, when it is broken, as if it 
were compounded of flat pyramids. 3 
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c. Its ſpecific gravity to water is, as 6,900 or 7000 
to looo. 0 5 
4, It melts in the fire before it has acquired a 
glowing heat; but when it has gained that 
degree of heat, it burns with a flame of a 
changeable colour, between blue and yellow; 
and if in an open fire, the calx riſes in form of 
ſoft white flowers; but if in a covered veſſel, 
with the addition of ſome inflammabie, it is di- 
filled in a metallic form; in which operation, 
however, part of it is ſometimes found vitriſied. 
It unites with all the metals, except biſmuth, 
and makes them volatile. It is, however, not 
eaſy to unite it with iron without the addition 
of ſulphur. It has the ſtrongeſt attra d ion to 
gold and copper, and this laſt metal acquires a 
yellow colour by it ; which has occaſioned 
many experiments to be made to produce new 
metallic compoſitions. 
|. It is diffolved by all the acids: of theſe the 
vitriolic acid has the ſtrongeſt attraction to it; 
yet it does not difſolve it, if it is not previouſly 
diluted with much water. The abundance of 
phlogiſton in this ſemi-metal is perhaps the rea- 
{on of its ſtrong attraction to the vitriolic acid. 
Quickſilver amalgamates eaſier with zinc than 
with copper, by which means it is ſeparated 
from compoſitions made with copper. - 
kh. It ſeems to become electrical by friction, and 
then its ſmaller particles are attracted by the 
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inveſtigated; but they may excite philoſophers 
to make farther experiments, in order to diſco- 
ver whether the electrical power ſhews itſelf in 
the metals by being attracted by the load- 
ſtone, or whether the magnetic power can be 
exerted on other metals than iron. 
Zinc is found, 
A. In form of calx. 
(1.) Pure. 
a, Indurated, 
1. Solid. 
2. Cryſtalliſed. 
This is of a whitiſh grey colour, and 
its external appearance is like that of a 
lead - A. it cannot be deſcribed, but 
is eaſily known by an experienced eye. 
It looks very like an artificial glaſs of 


mines at Namur, and in England. 
(2.) Mixed, 
a. With a martial ochre; Ochra five cals 
zinci martialis. 
1. Half indurated. Calamine; Lapis ca- 
laminaris. 
a. Whitiſh yellow, 
b, Reddiſh brown, 
This ſeems to be a mouldered or 
weathered blende. 
B. With a martial clay or bole. 
c. With a lead ochre and iron. 
B. Mineraliſed zinc, 
(i.) With ſulphurated iron. Blende, mock- 
lead, black: jack, mock- ore; p/eudogalena 
and blende of the Germans. 


loadſtone; which effects are not yet perfectly 


zinc; and is found among other cala- 
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A. Mineraliſed zinc in a metallic form. 
Zinc ore. 

This is of a metallic blueiſh grey colour, 
neither perfectly clear az a potter's ore, 
nor {o dark as the Swedith iron ores. 

1. Of a fine cubical or ſcaly texture. 
2. Steel-grained. 

B. In form of calx. Blende. Mock- lead; 
Sterile nigrum. Pſeudogalena, This is 
found, 

1. With courſe ſcales, 

a. Yellow; ſemi-tranſparent. 

5. Greeniſh. | 

c. Black; pechbende or pitch blende of 


the Germans. 


d. Blackiſh brown. 
2. With fine ſcales, 
a. White. 
5. Whitiſh yellow. p 
c. Reddiſh brown. 
3. Fine and ſparkling; at Goſlar called 
braun bleyertz. 
a. Dark brown. 


The zinc, in theſe laſt kinds of 
blendes, is as it were in form of a 
calx or glaſs, fo that they are often 
tranſparent :. on the contrary, in the 
zinc ore, (no 261.) it ſeems rather 
to be in a metallic form, or, like 
moſt other metals, mineraliſed with 
ſulphur. The ſulphur, nevertheleſs, 
exiſts in the different kinds of blende, 
equally as in the zinc ore; and this 
remarkable difference in their ap- 
pearance mult be accounted for from 
another principle than the quantity 
of the zinc which they contain; be- 
cauſe the yellow and white blendes 
are often found richer than the zinc 
ores; but the zinc ores are, however, 
more eaſy to melt, and conſequently 
more profitable. Perhaps it is be- 
cauſe the blende does not contain a- 
ſuſhcient quantity of the phlogitton 
of the. ſulphur, to prevent the cal- 
eination of the zinc. 


It is no matter whether a calcined. 


blende is called ca/amine or not, pro- 
vided it has ſuch properties that it 
may be employed to the ſame pur- 


poles, and with the ſame advantage, . 


as that calamine which nature has 
freed from its ſulphur by its wea- 
thering or decaying.. This may be 


done with fome kinds of blende; and- 


Mr Von Swab has given evident and 
excellent proofs of it in Sweden ; in- 
fomuch that it would demouſtrate a 
want of experience to inſiſt. that ſul- 
phur cannot be expelled by calcina- 
tion, without deſtroying the zinc it- 
felf, and that flowers of zinc may be 
produced from zinc ores in a calci- 
ning heat, without addition of any 
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Mr Juſti however avers, that he 
has found an ore of this quality, 
which in his Mineralogy he calls 
Zinkſpat but there is great reaſon 
to doubt if it really contains any 
zinc, until it is proved whether the 
author added any phlogiſton during 
the calcination, or reduced the zinc 
out of it; becauſe, although the 
flowers of zink may not always be 
perfectly well calcined, yet there is 
no inſtance of a natural zinc ore be- 
ing diſcovered, which by itſelf yields 
thoſe flowers during the calcination :; 
and it requires, beſides, a ſtrong heat 
to produce theſe flowers from a per- 
fect calx or glaſs of this ſemi-metal, 
either natural or artificial, though 
mixed with a phlogiſton; for it could 
not have been a native zinc, ſince it 
reſembled a ſpar, and ſuch a one 
very likely is not to be found in 
nature. | 
IV. Antimony ; Antimonium Stibium. This ſemi- 

metal is, 

a. Of a white colour almoſt like ſilver. 

5. Brittle; and in regard to its texture, it con- 
ſiſts of ſhining planes, of greater length than 
breadth. 

c. In the fire it is volatile, and volatiliſes part of 
the other metals along with it, except gold and 
platina. It may, however, in a moderate fire, 
be calcined into a light grey calx, which is 
pretty refractory in the fire, but melts at laſt 
to a glaſs of a reddiſh brown colour. 

d. It diſſolves in ſpirit of ſea- ſalt and aqua regia, 

but is only corroded by the ſpirit of nitre into 

a white calx ; it is precipitated out of the aqua 

regia by water. | | 
e. It has an emetic quality when its calx, 

glaſs, or metal, is diſſolved in an acid, except 


when in the ſpirit of nitre, which has not this 


effect. | 

elt amalgamates with quickſilver, if the re- 
gulus, when fuſed, is put to it; but the quick- 
tilver ought for this purpoſe to be covered with 
warm water: it amalgamates with it likewiſe, 
if the regulus of antimony be previouſly melted 
with an addition of lime, 

Antimony is found in the earth. 

A. Native. | 

This is of a ſilver colour, and its texture is 
compoſed of pretty large ſhining planes. 

This kind was found in Carls Ort, in the 
mine of Salberg, about the end of the laſt 
century; and ſpecimens thereof have been 
preſerved in collections under the name of an 
arſenical pyrites, until the mine-maſter Mr 
Von Swab diſcovered its real nature, in a 
treatiſe he communicated to the Royal Aca- 
demy of Sciences at Stockholm in the year 
1748. Among other remarkable obſervations 
in this treatiſe, it is ſaid, firſt, That this native 
antimony eaſily amalgamated with quickſilver; 
doubtleſs, becauſe it was imbeddcd in a lime- 


B. Mineraliſed antimony. 


V. Arſenic. This 1s, 
a. In its metallic form, nearly of the ſame colour 


. It appears laminated in its fractures, or where 


c. Is very volatile in the fire, burns with a ſmall 


d. It is, by reaſon of its volatility, very difficulc 


e. The calx of arſenic, which always, on account 
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ſtone; ſince, according to Mr Pott's experi- Sen 
ments, an artificial regulus of antimony may Urra 
by means of lime, be diſpoſed to an amalel. 4% 
mation : Secondly, That when brought in 
form of a calx, it ſhot into cryſtals during the 
cooling. 


( 


(1.) With ſulphur, 

This is commonly of a radiated texture 

compoſed of long wedge-like flakes or plates, 

it is nearly of a lead colour, and rough te 
the touch. 

a. Of coarſe fibres. 

5. Of ſmall fibres. 

c. Steel-grained, from Saxony and Hun- 


ary. 
d. Crylialliſed, from Hungary. 

1. Of a priſmatioal, or of a pointed pyra- 

mida] figure, in which laſt — | 
the pornts are concentrical, 

Mr Cronſtedt mentions a ſpecimen 
of this, in which the cryſtals were co- 
vered with very minute eryſtals of quartz, 
except at the extremities, where there 
was always a little hole : this ſpecimen 

| was given for a flos ſerri ſpar. 
(2.) With ſulphur and arſenic. Red antimony 
ore; Antimonium ſolare. 

This is of a red colour, and has the ſame 
texture with the preceding, though its fibres 
are not ſo coarſe. 

a. With ſmall fibres. 
3. With abrupt broken fibres, from Braunſ- 
dorff in Saxony, and from Hungary. 

All antimonial ores are ſomewhat arſe- 

nical, but this is more ſo than thepreceding 
kinds, 

(3.) With ſulphurated filver. Plumoſe ſilver- 
ore. 
(4.) With ſulphurated ſilver, copper, and arſe- 
nic. 


(F.) With ſulphurated lead. 


as lead, but brittle, and changes ſooner its 
ſhining colour in the air, firſt to yellow, and 
afterwards to black. 


broken. 


flame, and gives a very diſagreeable ſmell like 
garlic. 


to be reduced, unleſs it is mixed with other 
metals: However, a regulus may be got from 
the white arſenic, if it is quickly melted with 
equal parts of pot-aſhes and ſoap; bot this 
regulus contains generally ſome cobalt, molt 
of the white arſenic being produced from the 
cobalt ores during their calcination. The 
white arſenic, mixed with a phlogiſton, ſub- 
limes likewiſe into octoëdral cryſtals of 4 
metallic appearance, whoſe ſpecific gravity 13 
8,308. | 


0 


of its volatility, muſt be got as a ſublimation, 
is white, and eafily melts to a glaſs, whoſe 
ſpecific gravity is 5,000. When ſulphur is 
blended in this calx, it becomes of a yellow, 
orange, or red colour; and according to the 
degrees of colour is called orpiment or yellow 
arſenic; ſandarach, realgar, or red arſenie; aud 
alſo rubinus arſenici. ; 

This calx and glaſs are diſſoluble in water, and 

in all liquids; though not in all with the ſame 

facility. In this circumſtance arſenic reſembles 
the falts; for which reaſon it alſo might be 
ranked in that claſs. 

The regulus of arſenic diſſolves in ſpirit of 

nitre; but as it is very difficult to have it per- 

fectly free from other metals, it 1s yet very little 
examined in various menſtrua. 

5. It is poiſonous, eſpecially in form of a pure 
calx or glaſs: But probably it is leſs dange- 
rous when mixed with ſulphur, fince it is proved 
by experience, that the men at mineral works 
are not ſo much affected by the ſmoke of this 
mixture as by the ſmoke of lead; and that 
ſome certain nations make uſe of the red arſe- 
nic in ſmall doſes as a medicine. 

j, It unites with all metals, and is likewiſe much 
uſed by nature itſelf to diſſolve, or, as we term 
it, to —— the metals, to which its vola- 
tility and diſſolubility in water mult greatly 
contribute. It ãs likewiſe moſt generally mixed 
with ſulphur. 

b. It abſorbs or expels the phlogiſton, which has 


coloured glafſes, if mixed with them in the 


fire. 
Arſenic is found, 


[1.] Native; called Scherbencobolt and Fliegenſtein 


by the Germans. 

Tt is of a lead colour when freſh broken, and 
may be cut with a knife, like black lead, but 
ſoon blackens in the air. It burns with a ſmall. 
flame, and goes off in ſmoke. 

A. Solid and teſtaceous. 
This is found in the mines of Saxony, the 

Hartz, and Hungary. 

B. Scaly, at Kongſberg in Norway. 
C. Friable and porous; Fliegenſtein. 

(1.) With ſhining fiſſures. 

This is by ſome called Syigel cobolt, (mi- 
nera cobalti ſpecularis), according to their 
notions of the affinity of theſe metals to one 
another, However, there always remains 
after the volatiliſation of the ſcherbencobolt, 
ſome calx, either of cobalt or biſmuth, and 
ſome filver, though in too ſmall a quantity 
to deſerve any notice. 

(2.) In form of a calx. | 
A. Pure, or free from heterogeneous ſubſtances. 

1. Looſe or powdery. 

2. Indurated, or hardened. This is found in 


form of white ſemi-tranſparent cryſtals, 
B. Mixed with ſulphur. 
1. Hardened. 


a. Yellow. Orpiment; Auripigmentum. 
hb, Red. Native realgar, or ſandarach. 


The orpiment may perhaps be found 
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naturally in looſe fcaly powder, as it is 


ever, the hardened ſort is ſeldom found but 
in collections. 

C. Mixed with the calx of tin, in the tin- grains. 

D. With ſulphur and filver, in the rothgulden, 
or red ſilver ore. 

Z. With calx of lead, in the lead- par. 

F. With calx of cobalt, in the effloreſcence of 
cobalt. 

[2.] Mineraliſed. 

A. With ſulphur and iron. Arſenical pyrites 
or marcaſite. Theſe kinds in Cornwall are 
called {very or white mundics, and plate mu- 
dics. 

This alone produces red arſenic, when cal- 
cined, and is found in great quantities in the 
mines of Loras in the province of Dalarne: It 
13 if a deeper colour than the following. 

B. With iron only. This differs with regard to 
its particles, being, 

1. Steel-grained; 
2. Coarſe-grained, from Weſterſilfverberget ; 
3. Cryſtalliſed. 

a. In an octoëdral figure. 
common kind. 

5. Priſmatical. The ſulphureous marcaſite 
is added to this kind, when red arſenic is 
to be made; but in Sweden it is ſcarcer 
than the ſulphureous arfenical pyrites. 

C. With cobalt, almoſt in all cobalt ores. 

D. With filver. 

E. With copper. 

F. With antimony. 

VI. Cobalt. 

This ſemi- metal is, 

a. Of a whitiſh grey colour, nearly as fine-tem- 
pered ſteel. ; 
b. Is hard and brittle, and of a fine-grained tex- 
ture ; hence it is of a duſky, or not ſhining ap- 

pearance. 

c. Its ſpecific gravity to water is 6000 to 1000, 

d. It is fixt in the fire, and becomes black by cal- 
cination ; it then gives to glaſſes a blue colour, 
inclining alittle to violet, which colour, of all 
others, is the molt fixed in fire. 

e. The concentrated oil of vitriol, aquafortis, 
and aqua regia, diſſolve it; and the ſolutions 
become red. The cobalt calx is likewiſe dif- 
ſolved by the ſame menſtrua, and alſo by the 
volatile alkali and the ſpirit of ſea-falt, 

J When united with the calx of arſenic. in a ſlow 
(not a briſk) calcining heat, it aſſumes a red 
colour: the ſame colour is naturally produced 
by way of efloreſcence, and is then called the 
bloom, or flowers of cobalt. When cobalt and 
arſenic are melted together in an open fire, 
they produce a blue flame.. 

g. It does not amalgamate with quickſilver by 
any means hitherto known, 

h. Nor does it mix with biſmuth, when melted 
with it, without addition of ſome medium to 
promote their union. 

The cobalt is moſt commonly found in the earth 
mixed with iron. 


3 1 


This is the moſt 
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Semi- A. In form of a calx. 
r (I.) With iron without arſenic. 
— a. Looſe or friable. Cobalt ochre, It is 
| black, and like the artificial zaffre. 
271 5. Indurated ; the ſclacten or ſlag cobalt. 
This is likewiſe of a black colour, bit of 
_—_ a glaſſy texture; and «ſeems to have loft 


that ſubſtance which mineraliſed it, by be- 
ing decayed or weathered. It is often con- 
founded with the ſcherbencobolt, for it is 
ſeldom quite free from arſenic; and there 
may perhaps exilt a progreſlive ſeries from 
the ſchlacken kind to the ſcherbenco- 
bolt kind. . 

272 (2.) With the calx of arſenic. Cobalt-blut ; 
- _Ochra c:balti rubra; bloom, flowers, or et- 

floreſcence, of cobalt. 
a. Looſe or friable. This is often found of 
a red colour like other earths, ſpread very 
thin on the cobalt ores, and is, when of a pale 
colour, erroneouſly called fowers of bi/muth. 
5. Indurated. Hardened flowers of cobalt. 
- This is commonly cry ſtalliſed in form of 
deepred ſemi-tranſparent rays or radiations, 
A white cobalt-carth, or ochre, is ſaid 
to have been found. It has been ſeen and 
examined by a celebrated mineraliſt, who 
has found it in every reſpect, except the 
colour, to reſemble the cobalt flowers; 
and it is very poſſible that thoſe cobalt 
flowers might in length of time have loſt 

their red colour, and become white, 
273 B. Mineraliſed. 
(1.) With arſenic and iron in a metallic form. 
This is of a dim colour when broken, and 
It is found, 


not unlike ſteel. 
a. Stcel-grained. 
5. Fine-grained, 
f. — 
d. Cryſtalliſed. 
1. In a dendritical or arboreſcent form. 
2. Polyedra), with ſhining ſurfaces; the 
glanzkobolt of the Germans, 
3. In radiated nodules. 
(2.) With ſulphurated iron. This is of a 
lighter colour than the preceding, nearly 
like to tin or filver. It is found, 
. a. Cryſtalliſed. 
1. In a polygonal form. 
a. Ot a ſlaggy texture. 
6. Coarſe-grained. 
covers not the leaſt mark of arſe- 
| nic. 'The coarſe-grained becomes 
ſlimy in the fire, and fticks to the 
; ſtirring hook during the calcination, 
0 | in the ſame manner as many regules 
| do; and is a kind of regule prepared 
by nature. | 
That ſort of a ſlaggy texture is 
very martial, and is deſcribed by the 
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mine-maſter Mr Brandt, in the Acts 


of the Swediſh Academy of Sciences 
for the year 1746. Both theſe give 

| a beautiful colqur, | 
25 (3.) With ſulphur, arſenic, and iron. This re- 
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This kind dif-. 


£ ' 


ly rather of a whiter or lighter colour, It ud 


is found, Ni 

a. Coarſe-grained, 

, 6, Cryltalliſed, | 

1. In a polygonal figure, with ſhining 
ſurfaces, or glanzkobolt. It is part] 

of a white or light colour, and andy 

of a ſomewhat reddiſh yellow, © 7 

(4-) With ſulphurated and arſenicated nickel 

and iron; ſee no 279. 

VII. Nickel; Nzccolum. This is the lateſt diſco. 
vered ſemi- metal. It was firſt deſcribed by its 
diſcoverer Mr Cronſtedt, in the As of the Royal 
Academy of Sciences at Stockholm for the years 
1751 and 1754, where it is ſaid to have the fol. 
lowing qualities : That, 

1. It is of a white colour, which, however, in- 
clines ſomewhat to red. 

2. Of a ſolid texture, and ſhining in its fractures. 

3. Its ſpecific gravity to water is as $,500 to 1000, 

4. It is pretty fixt in the fire; but, together with 
the ſulphur and arſenic, with which its ore 
abounds, it is ſo far volatile as to riſe in form 
of hairs and branches, if in the calcination it is 
left without being ſtirred. 

5. It calcinesto a green calx, 

6. This calx is not very fuſible, but, however, 
tinges glaſs of a tranſparent reddiſh-brown or 
jacinth colour, 

7. It diſſolves in aquafortis, aqua regia, and the 
ſpirit of ſea- ſalt, but more difficultly in the vi- 
triolic acid, tinging all theſe ſolutions of a deep 
you colour. Its vitriol is of the ſame co- 
our ; but the colcothar of this vitriol, as well 
as the precipitates from the ſolutions, become 
by calcination of a light green colour. 

8. Theſe precipitates are diſſolved by the ſpirit of 
ſal ammoniac, and the ſolution has a blue co- 
lour ; but being evaporated, and the ſediment 
reduced, there is no copper, but a nickel re- 
gulus is produced, 

9. It has a ſtrong attraction to ſulphur ; ſo that 
when its calx is mixed with it, and put on a 
ſcorifying teſt under the muffel, it forms with 
the ſulphur a regule: this regule reſembles the 
yellow ſteel- grained copper-ores, and is hard 

and ſhining on its convex ſurface. 

10. It unites with all the metals, except quick- 
filver and ſilver. When the nickel regulus is 
melted with the latter, it only adheres cloſe to 
it, both the metals lying near one another on 
the ſame plane; but they are eaſily ſeparated 
with a hammer. Cobalt has the ſtrongeſt at- 
traction to nickel, after that to iron, and then 
to arſenic. The two former cannot be ſepa | 
rated from one another but by their ſcorifica- 
tion; which is eaſily done, fince 

11. This ſemi-metal retains its phlogiſton a long 
time in the fire, and its calx is reduced by the 
help of a very ſmall portion of inflammable 
matter: it requires, however, a red heat before 
it can be brought into fuſion, and melts a r 
ſooner, or almoſt as ſoon as copper or g 
conſequently ſooner than iron. The 


ſembles the arſenicated cobalt ore, bebt on. 


% 


ickel is found. 
= 1 of a calx. Nickel ochre. 


1. Mixed with the calx of iron. This is green, 
and is found in form of flowers on Kupfer- 
nickel. | 

B. Mineraliſed nickel. 

1. With ſulphurated and arſenicated iron and 
cobalt. Kupfernickel. This is of a reddiſh 
yellow colour; and is found, 

a. Of a flaggy texture, in Saxony. 

5. Fine-grained; and 

g. Scaly, in Loos cobalt - mines in the pro- 
vince of Helſingeland, at which place it 
is of a lighter colour than the foreign ones. 
Theſe two are often from their colour con- 
founded with the liver-coloured marcaſite. 

2. With the acid of vitriol. This is of a beau- 
tiful green colour, and may be extracted out 


Kupfernickel. 


Cf Saxa and Petrifaftions. 


Tuoven the Saxa, and foſſils commonly called pe- 
trifations, cannot be ranked in a mineral ſyſtem, as 
cooſiſting of principles already taken notice of; yet as 
theſe bodies, eſpecially the-latter, occupy ſo conſider- 
able a place in moſt mineral collections, and the former 
mult neceſſarily be taken notice of by the miners in 
the obſervations they make in the ſubterranean geo- 
eraphy, it appeared proper to ſubjoin them in ſuch an 
order a3 may anſwer the purpoſe for which they are 
regarded by miners and mineralogiſts. 


FIRST ORDER. 


S Ax A. Petræ. 


Theſe may be divided into two kinds. 
1. Compound ſaxa, are ſtones whoſe particles, eon- 
ſiſting of different ſubſtances, are ſo exactly fitted and 
joined together, that no empty ſpace, or even cement, 
can be perceived between them; which ſeems to indi- 
cate, that ſome, if not all, of theſe ſubſtances have 
been ſoft at the inſtant of their union. 
2, Conglutinated ſtones, are ſtones whoſe particles 
bave been united by ſome cementitious ſubſtance, 
which, however, is ſeldom perceivable, and which of- 
ten has not been ſufficient to fill every ſpace between 
the particles: in this caſe the particles ſeem to have 
been bard, worn off, and in looſe, ſingle, unfigured 
pieces, before they were united. 

I. Compound ſaxa. 

A. Ophites. Scaly limeſtone with kernels or 

bits of ſerpentine ſtone in it. 

i. Kolmord's marble. Tt is white and green. 

2. Serpentino antico, is white, with round pieces 
of black ſteatites in it. This muſt not be 
confounded with the ſerpentino verde antico. 

3. The Haraldſio marble, White, with qua- 
dranguler pieces of a black ſteatites. 

4. The marmor pozzevera di Genoua., Dark 
green marble, with white veins. This kind 
receives its fine poliſh and appearance from 

- the ſerpentine ſtone. | 

5 3 : * or geſlellſtein; Saxum 3 fare 


b; 


of the nickel ochre, or effloreſcence of the 


1. O 
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ticulis quartzofis & micacetre 


fdiſtin& particles. In ſome of theſe the 


quartzoſe particles predominate, andinothers 
the micaceous: in the laſt caſe it is com- 
monly ſlaty, and eaſy to ſplit. 

2. Of particles which are wrapt up in one an- 
other. 


as 
b. 
Co 


Go Norra. 


Whitiſh grey. 

Greeniſh. 

Reddiſh. Both theſe kinds of ſtellſten 
are, for their reſiſtance to the fire, employ- 
ed in bnilding furnaces ; but the latter is 
the beſt, becauſe it ſeems at the fame time 
to contain a little of a refractory clayiſu 
ſubſtance: it, however, cracks very ſoon, 
if the flat ſide of the ſtratum, inſtead of 
the extremity, is turned towards the fire. 
It is alſo of great uſe in mills. It is lucky 
for ceconomical purpoſes, that the plates 
of theſe ſtones are ſo thick, although 
thereby they are not ſo eaſily ſplit. 


Murkſten of the Swedes. Saxum 


compoſitum micd, quartzo, et granato. 
1. With diſtin& garnets or ſhirl. 


a. 
b. 
C. 


Light grey. 

Dark grey. 

Dark grey, with priſmatical, radiated, or 
fibrous cockle or ſhirl. 


2. With kernels of garnet-ſtone. 


As 


D. Th 


Of pale red garnet-ſtone. The firſt of 
this kind, whoſe ſlaty ſtrata makes it com- 
monly eaſy to be ſplit, is employed for 
mill-ſtones, which without difficulty di- 
ſtiaguiſn themſelves for that purpoſe, if 
ſand is firſt ground with them, becauſe 
the ſand wears away the micaceous par- 
ticles on the ſurfaces, and leaves the gar- 
nets prominent, which renders the ſtone 
fitter for grinding the corn. 

e whetſtone, Cor. Saxum compojitum mi- 


cd, quartzo, et forſan argilld martiali in non— 
nullis ſpeciebus. 
1. Ot coarſe particles. 


Aa. 


- White, 


5. Light grey. 
2. Of fine particles. 


a. 
b. 
c. 


d. 


3. Of very minute and cloſely combined par- | 
ticles. 


Liver-brown colour. 

Blackiſh grey. 

Light grey. 

Black. The table-ſlate, or that kind uſed 
for large tables and for ſchool - ſlates. 

The naked eye, and the magnify ing 
glaſs, much better diſcovers the micaceous 
particles in this kind to be as it were 
twiſted in one another; ſome clay ſeems 
likewiſe to enter into the compoſition ; 
however, it cannot yet be certainly aſſert- 
ed that it is real mica which has that ap- 
pearance in this kind. 


The Turkey ſtone. This is of an 


olive colour, and ſeems to be the fineſt mix- 


ture of the firft ſpecies of this genus, 


It is 


found in looſe ſtones at Biorkſkoginas ia the 


Pa 


riſh of Hellefors ia Weſtmanland, though 
28 X nyt 
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not perfectly free from croſs veins of quartz, 
which always are in the ſurface of the rock, 
and ſpoil the whetſtones. It is alſo ſaid to 
be found in Tellemarken in Norway. The 
beſt of this ſort come from the Levant, and 
are pretty dear. The whetſtone kinds, 
when they ſplit eafily, and in thin plates, 
are very fit to cover houſes with, tho” moſt 
of them are not uſed for that purpoſe. 

E. The telgſten of the Swedes. Lapis allaris. 
Saxum compeoſitum ſteatite et micd. 

a. Light grey. 

5. Whitiſh yellow. 

c. Dark grey. 

d. Dark green. This is employed with great 

advantage to build fire-places and furnaces, 
&c, and when it is ſlaty, the extremities of 
the ſtrata muſt be turned towards the fire. 

F. Porphyry; Porphyrites, Italorum porfido. 
Saxum compoſitum jaſpide et ſeltſpato, interdum 
micd et baſalte. 

a. Its colour is green, with light green feltſpat, 
Serpentino verde antico. It is ſaid to have 
been brought from Egypt to Rome, from 
which latter place the ſpecimens of it now 
come. 

b. Deep red, with white feltſpat. 

c. Black, with white and red feltſpat. 

d. Reddiſh brown, with light-red and white 
feltſpat. 

e. Dark grey, with. white grains of ſeltſpat al- 
ſo. Many varieties of this kind in regard to 
colour are found in form of nodules or looſe 
Tones in Sweden ; but we have only men- 
tioned the hardeſt and fineſt of thoſe which 
are found in the rocks; becauſe, beſides 
theſe, there are coarſe porphyries found, 
which ſcarce admit of any poliſh. The dark 
red porphyry has been moſt employed for 
ornaments in building: yet it is not the on- 
ly one known by the name of porfido, the I- 
talians applying the ſame name alſo to the 
black kind. 

G. The trapp of the Swedes. Saxum compo/itum 
Jaſpide martiali molli, ſeu argillu martiali indus 
ratd, e 

This kind of ſtone ſometimes conſtitutes or 
forms whole mountains; as, for example, the 
mountain called Z#7neberg in the province of 

Weſtergottland, and at Drammen in Norway; 

but it is oftener found in form of veins in moun- 

tains of another kind, running commonly in a 

ſerpentine manner, contrary or acroſs to the 

direction of the rock itſelf. It is not homoge- 
neous, as may be plainly ſeen at thoſe places 
where it is not preſſed cloſe together; but 
where it is preſied cloſe, it ſeems to be per- 
fectly free from heterogeneous ſubſtances. 
When this kind is very coarſe, it is interſper- 
ſed with feltſpat ; but it is not known if the 
finer ſorts likewiſe contain any of it. Beſides 
this, there are alſo ſome fibrous particles in it, 
and ſomething that reſembles a calcareous ſpar: 
this, however, does not ferment with acids, 
but melts as caſy as the Rone itſelf, which be- 


ein; at the Swediſh g 
Fee or ſwariſkiol; and at Jarlſberg in 


H. Amygdalvides. Saxum baſi jaſpided martiali, 


rocks of the Germans. It is a martial jaſper, 


7. The gronſten of the Swedes. Saxum conf 


X. The granites. Saxum compoſitum fellſpata, 


comes a black ſolid glaſs in the fire. 
cination it becomes red, and yields in eſſays 15 
or more per cent. of iron. 
ore is to be found in it, unleſs now and then 


the Germans it is called eee St, 
als-works, trapp/kiol, 


orway, blabe/t. In the air it decays a little, 
leaving a powder of a brown colour; it cracks 
commonly in the fire, and becomes reddiſh 
brown if made red-hot. It is found, 
1. Of coarſe chaffy particles. 
a. Dark grey. 
5. Black. 
2. Coarſe-grained. 
a. Dark grey. N 
5. Reddiſh. 
c. Deep brown. 
3. Of fine imperceptible particles. 
a. Black. The touchſtone ; Lapis Hdiut. 
b. Blueiſh. 
c. Grey. 
d. Reddiſh. | 
The black variety (3. a.) is ſometimes 
found ſo compact and hard, as to take a 
poliſh like the black agate: it melts, how- 
ever, in the fire to a black glaſs; and is, 
when calcined, attracted by the load- 
ſtone. 


cum fragmentis ſpati calcarei et ſerpentini, figu- 
rd ellipticd, The carpolithi or fruit-itcae 


in which_elliptical kernels of calcareous ſpar 
and ſerpentine ſtone are included, 
a. Red, with kernels of white limeſtone, and 
of a green ſteatites. This is of a particular 
appearance, and when calcined is attracted 
by the loadſtone; it decays pretty much in 
the air, and has ſome aſlinity with the trapp, 
and alſo with the porphyry. There are 
ſometimes found pieces of native copper in 
this ſtone. 


tum micd et hornblende. Its baſis is hornblende, 
interſperſed with mica. It is of a dark green 
colour, and is dug in ſeveral places in Smoland, 
where it is employed in the iron furnaces as 4 
flux to the bog ore. 


micd et quartzo, quibus accidentaliter interdun: 

hornblende, ſteatites, granatus et baſaltes mmm 

ti ſunt. Its principal conſtituent parts are felt- 

ſpat, or rhombic quartz, mica, and quartz 
It is found, 

(1.) Looſe or friable, This is uſed at the 
Swediſh braſs-works to caſt the braſs in, and 
comes from France. | 


(2.) Hard and compact. 1 


As Red. p 
1. Fine-grained, 
2. Coarſe-grained, 

3. Grey, with many and various colours. 
The granites are ſeldom flaty or Jamina- 
ted, when their texture is cloſe, and the 
harder particles, as the felt-{pat or rhom- 
bic quartz, the quartz, and the ſhirl, pre- 
dominate in it. They admit of a good 
poliſh; for which reaſon the Egyptians in 
former times, and the Italians now, work 
them into large pieces of ornamental ar- 
chitecture; for which purpoſe they are 
extremely fit, as they do not decay in the 
air. 

II. Conglutinated ſaxa. 

A. 05 larger or broken pieces of ſtones of the 
ſame kinds - conglutinated together. Breccia. 
1. Of limeſtone cemented by lime. 

a. The calcareous breceia; Breccia calcarea: 

the marmi'brecciati of the Italians. 

When theſe kinds have fine colours, 
they are poliſhed and employed for orna- 
ments in architecture, and other œcono- 
mical uſes: they come from Italy. 

3. The lumachella of the Italians, or ſhell- 
marbles. Theſe are a compound of ſhells 
and corals, which are petrified or changed 
into lime, and conglutinated with a cal- 
careous ſubſtance. When they have many 
colours, they are called marbles, and em- 
ployed for the ſame purpoſes as the pre- 
ceding. 

2, Of kernels of jaſper cemented by a jaſpery 
ſubſtance. Hreccia jaſpidea. Diaſpro brec- 
ciato of the Italians, Of this kind ſpeci- 
mens from Italy are ſeen in collections. A 
coarſe jaſper breccia is ſaid to be found not 
far from Frejus in Provence in France. 
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ſubſtance, or ſomething like it. The plum- 
pudding ſtone of the Engliſh. Breccia fi- 
licea. Its baſis, which at the ſame time is 
the cement, is yellow, wherein are contained 
ſingle flinty or agaty pebbles, of a grey co- 
lour or variegated. This is of a very elegant 
appearance when cut and poliſhed; it is found 
in England. 
4. Of quartzoſe kernels combined with an un- 
known cement. Breccia quartzoſa. 
5. Of kernels of feveral different kinds of 

ſtones. Breccia e 

4. Of kernels of porphyry, cemented by a 
porphyry or coarſe jaſpery ſubſtance; 
Breccia porphyrea. 

b. Of kernels of ſeveral ſaxa; Breccia inde- 
terminata. Is found in looſe ſtones in Da- 
larne, and are originally broken from the 
Fiell tracts in Serna, which conſiſt of no- 
thing elſe but conglutinated ſtones. 

c. Of conglutinated kernels of ſandſtone ; 
Breccia arenacea. This kind conſiſts of 
ſandſtone kernels, which have been com- 
bined a ſecond time together. 


The above-mentioned brecciz of them- 
2 


3. Of ſiliceous pebbles, cemented by a jaſpery - 
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made between, but which perhaps may 

ſeem to be carried too far, ſince their par- 

ticles are ſo big and plain as to be eavly 
known from one another. "Theſe ſtones are 

a proof buth of the ſubverfions which the 

mountains in many centuries have under— 

gone, and of ſome of hidden means which 
nature makes uſe of in thus cementing dif- 
ferent kinds of ſtones together. Any 
certain bigneſs for the kernels or lumps in 
ſuch compounds, before they deſerve the 
name of breccia, cannot be determined, 
becauſe that depends on a compariſon 
which every one 1s at liberty to imagine, 

At one place in the mountain called H- 

kieberget, the kernels of porphyry have a 

diameter of fix feet, while in other places 

they are no bigger than walnuts. At 

Maſſewala, the kernels have a progreſſive 

ſize down to that of a fine ſandſtone. Moſt 

of this kind of ſtone is fit for ornaments, 
though the workmanſhip is very difficult 
- and coſtly. 

B. Conglutinated ſtones of granules or ſands of 
different kinds, Sandſtone; Lapis arenaceus. 
In this diviſion are reckoned thoſe which 
conſiſt of ſuch minute particles, that all of 
them cannot eaſily be diſcovered by the naked 
eye. The greateſt part, however, conſiſt of 
quartz and mica; which ſubſtances are the 
moſt fit to be granulated, without being 

brought to a powder. 

1, Cemented by clay. 

a. With an apyrous or refractory clay; is 
of a looſe texture, but hardens, and is 
very refractory in the fire. 

5. With common clay; from Burſwick in 
the iſland of Gottland. 

2. With lime; reſembles mortar made with 
coarle ſand. 

4. Conſiſting of tranſparent and greeniſh 

rains of quartz and white limeſtone. 

b. Of no viſible particles. This is of a 
looſe texture, and hardens in the air. 

3- With an unknown cement. 

a. Looſe. 

5. Harder. 

c. Compact. 

d. Very hard. 

Cemented by the ruſt or ochre of iron. 

Is found in form of looſe ſtones at ſeveral 

places, and ought perhaps to be reckoned 

among the minere arenacee or ſand-ores; 
at leaf when the martial ochre makes any 
conſiderable portion of the whole. 
C. Stones and ores cemented together; Mineræ 
arenaceæ. 
1. Of larger fragments. 
a. Mountain green, or viride montanum cupui, 
and pebbles cemented together, from Siberia. 
3. Potters lead- ore, with limeſtone. 
c. Yellow or marcalitical copper ore, with 
{mall pebbles. 
2. Of ſmaller pieces. 
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ſelves muſt demand the diſtinctions here Congluti- 


nated 
Stoncs. 
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Farthy a. Potters lead-ore with a quartzoſe ſand, 

2 5. Mountain green with ſand from Siberia. 
3 c. Cobalt ore with ſand. 


4, Martial ochre with ſand. 
300 SECOND ORDER. 


MixERAL CHANGES, or the PRTRITAcTioxs. 
Mineralia-Larvata, walgo Petrifacta, 


Art mineral bodies in the form of animals or 
vegetables, and for this reaſon no others belong to 
this order than ſuch as have been really changed from 
the ſubjects of the other two kingdoms of nature, 
There is more difficulty to determine the firſt point, 
viz. from when theſe bodies are to be ſtyled petrifac- 
tions, than from when they/ceaſe to be ſuch. 

301 I. Earthy changes; Terxe larvatæ. Terrificata. 

| A. Extraneous bodies changed into a lime ſub- 
ſtance, or calcareous changes; Larve calcarex. 
(1.) Looſe or friable. Chalky changes; Crete 
larvatæ. 
a. In form of vegetables. 
5. In form of animals. | 
1. Calcined or mouldered ſhells; Zumus 
conchaceus. 
(2.) Indurated; Petriſacta calcarea. 
a. Changed and filled with ſolid lime-ſtone. 
1. In form of animals. 
2. In form of vegetables. 
3. Changed into a calcareous ſpar; Petri- 
ſacta calcarea ſpataſa. 
1. In form of animals. 
2. In form of vegetables. 

B Extraneous bodies chavged into a flinty ſub- 
ſtance. Siliceous changes; Larvæ ſiliceæ. Theſe 
are, like the flint, 

(I.) Iadurated. 
a. Changed into flints. 

1. Carnelians in form of ſhells, from 
the river Tomm in Siberia. 

2. Agat in form of wood. Such a 
piece is ſaid to be in the collection 
of Count Teſſin. 

3. Coralloids of white flint, { Millzpora ). 

4. Wood of yellow flint. 

303 C Extraneous bodies changed into elay. Ar- 

gillaceous changes; Larve argillaceæ. 
A. Looſe and friable. 
1. Of porcelane clay. 
a. In form of vegetables. 
A prece of white porcelane clay 
from Japan, with all the marks of the 
root of a tree, has been obſerved in a 
certain collection. 
1. Indurated. 
1. In an unknown clay. | 

4. In form of vegetables. Ofteacolla. It 
is ſaid to be changed roots of the poplar 
tree, and not to conſiſt of any calca- 
reous ſubſtance. 

A ſort of foſſil ivory is ſaid to be 
found, which has the properties of a 
clay; but it is doubtful if it is rightly 
examined. | 

II. Saline eatraneous bodies, or ſuch as are pene- 
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Petrifaa: - 
trated by mineral ſalts. Corpora peregring inſa ho | 
Larvæ inſalite. ” ou 
A. With the vitriol of iron; . 

1. Animals. | | 
4. Human bodies have been twice found in 
the mine at Falun in Dalarne ; the laſ 
was kept a good many years in a glaſs. 
caſe, but began at laſt to moulder and 
fall to pieces. 

2. Vegetables, 

a. Turf, and 

5. Roots of trees. 

Theſe are found in water ſtrongly im. 

OED with vitriol. They do not 

urn with a flame, but only like a coal in 
a ſtrong fire; neither do they decay in 
the air, 

III. Extraneous bodies penetrated by mineral in- 
flammable ſubſtances, or mineral phlogiſton. 
A. Penetrated by the ſubſtance of pit-coals. 

1. Vegetables, which commonly have been 
woods, or appertaining to them. 
a. Fully ſaturated. Gagat. Jet. 

The jet is of a ſolid ſhining texture, 

b, Not perfectly ſaturated ; Mumia vege- 
tabilis, Is looſe ; reſembles umbre, and 
may be uſed as ſuch, 

B. Penetrated by rock-oil or aſphaltum, 
I. Vegetables. 

a. Turf. 

The Egyptian mummies cannot have 
any place here, fince art alone is the oc- 
caſion that thoſe human bodies have in 
length of time been penetrated by the 
aſphaltum, in the ſame manner as has 
happened naturally to the wood in pit- 
coal ftrata. 

C. Penetrated by ſulphur which has diſſolved 
iron, or by marcaſite and pyrites ; Pyrite iu- 
pregnata. Petrifatta pyritacea. 

1. Human, 
a. Bivalves, 
b. Univalves, 
c. Inſects. 

IV. Metals in form of extraneous bodies; Larvæ me- 
tallifere. 

A. Silver; Larue argentiſeræ. 
(1.) Native. 

a. On the ſurfaces of ſhells. 
(2.) Mineraliſed with copper and ſulphur, 
a. Fahlertz, or grey filver ore in form of 
ears of corn, &c. and ſuppoſed to be vege- 
tables, are found in argillaceous late at 
Frankenberg and Tahlitteren in Heſſe. 

B. Copper; Larue cupriferæ. 

(1.) Copper in form of calx. ; 

a. In form of animals, or of parts belonging 
to them. x 

1. Ivory, and other bones of the elephant. 

The Turcois or Turkey ftone. It 18 of 

a blueiſh green colour, and much valucd 

in the 1 4 | 

At Simore in Languedoc bones of 
animals are dug, which during the cal- 


cination aſſume a blue colour; but it 1 
R 


not probable that the blue colour is 
owing to copper. ; 

2.) Mineraliſed copper, which impregaates 
extraneous bodies; Cuprum mineraliſatum 

corpora peregrina ingreſſum. 

A. Wält Alder — iron. The yellow or 

marcaſitical copper- ore that impregnates, 
1. Animals. 

a. Shells. 

5. In form of fiſh. 

B. With ſulphor and filver. Grey ſilver- ore 
or fahlerts, like ears of corn, from the ſlate- 
quarries in Heſſe. 

C. Changes into iron; Larvæ ferrifere. 

(1.) Iron in form of calx, which has aſſumed 
the place or the ſhape of extraneous bo- 
dies; Ferrum calciforme corpora peregrina 
ingreſſum. 

a. Looſez Larvæ ochraceæ. 
1, Of vegetables, 
Roots of trees, from the lake Lan- 
gelma in Finland. See the acts of tlie 
Swediſh Academy of Sciences for the 
year 1742. 
5. Indurated; Larve hamatitice. 
1. Of vegetables. 


extraneous bodies. 
a. Mineraliſed with ſulphur. 

Larue pyritaceæ. 

1; V. Extraneous bodies decompoſing, or in a way of 
deſtruction; Corpora peregrina in gradibus de- 
ſtructionis conſiderata. Mould; Humus. Turf; 
Turba. 

A. From animals. Animal- mould; Humus ani mali. 
1. Shells. Humus conchaceus. 

2. Mould of other animals; Humus diverſorum 

animalium. b 

B. Vegetable mould; Humus vegetabilis. 
1. Turf; Turba. 

a. Solid, and hardening in the air; Turba 
folida acre indureſcens.—Is the belt of this 
kind to be uſed for fuel, and comes neareſt 
to the pit-coals. It often contains a little 
of the vitriolie acid. : 

b. Lamellated turba; Turba feliata. This is 
in the firſt degree of deſtruct ion. 

2. Mould of lakes; Humus lacuſtris. This is a 
black mould which is edulcorated by water. 
3. Black mould; Humus ater. 
This is univerſally known, and covers the 
ſurface of that looſe earth in which vege- 
tables thrive beſt. 


THIRD ORDER. Narvxar SLacs. 


Scorie Vulcanorum. 


Marcaſite. 
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LAGS are found in great abundance in many places 
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MINERVA, or Parr As, in Pagan worſhip, the 

goddeſs of ſciences and of wiſdom, ſprung completely 

armed from Jupiter's brain; and on the day of her 

vatvity it rained gold at Rhodes. She diſputed with 
eptune the honour of giving a name to the city of 

Atkens; when they agreed that whoſoever of them 


(2.) Iron mineraliſed, aſſuming the ſhape of 
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in the world, not only where volcanoes yet exiſt, but 
likewiſe where no ſubterraneous fire is now known: 
Yet, in Mr Cronſtedt's opinion, they cannot be pro- 


duced but by means of fire. Theſe are not properly 


to be called natural, ſince they have marks of vio— 
tence, and of the laſt change that mineral bodies can 
ſuffer without the deſtruction of the world; nor are 
they artificial, according to the univerſally-received 
meaning of this word. When we, perhaps, in future 
times, by new-diſcovered means, may be able to find 
out of what ſort of earth flones are compounded, we 
ſhall ſtill be forced to ſtop at the ſurface of them, and 
be contented with knowing that they contain a little 
iron. 
A. Iceland agate; Achates iſlandicus niger. 
It is black, ſolid, and of a glaſſy texture; but 
in thin pieces it is greeniſh and ſemi-tranſpa- 
rent like glaſs-bottles, which contain much 
iron. The moſt remarkable is, that ſuch 
large ſolid maſſes are found of it, that there 
is no poſſibility of producing the like in any 
glaſs-houſe, 

It is found in Iceland, and in the iſland 
of Aſcenſion: 'The jewellers employ it as 
an agate, though it is too ſoft to reſiſt 
wear. 

B. Rheniſh millſtone; Lapis molaris Rhenanu:. 
Is blackiſh-grey, porous, and perfectly re- 
ſembles a ſort of flag produced by mount Ve- 
ſuvius. 

C. Pumice- ſtone; Pumex. 

Is very porous and bliſtered, in conſequence 
of which it is ſpecifically very light. It re- 


ſembles that frothy flag which. is produced in- 


our iron furnaces. 
1. White. 
2. Black.. 
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The colour of the firſt is perhaps faded or 


bleached, becauſe the ſecond kind comes in 

that ſtate from the laboratory itſelf, viz. the 

volcanoes. 
D. Pearl ſlag ; Scorie conſtantes globulis vitreis 
conglomeratis. 

Ts compounded of white and greeniſh glaſs 
particles, which ſeem to have been congluti— 
nated while yet foft, or in fuſion. Found on 
the iſle of Aſcenſion. 

E. Slag-fſand or alhes; Scoriæ pulverulentæ cine- 
res vulcanorum; ' 

This is thrown out from volcanoes in 
form of Jarger or ſmaller grains. It may 
perhaps be the principle of the Terra 
Puzzolana, 

at this time to cover the ruins of Hercu- 
laneum near Naples, which hiſtory ivforms 


us was deltroyed by a volcano during an- 


earthquake. 


— ——  — —_—————— 
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ſhould produce what was molt uſeful to mankind, 


ſhould have that advantage. Neptune, with a ſtroke 


of his trident, formed a horſe; and Minerva cauſed an- 


olive to ſpring from the ground, which was judged to 
be moſt uſeful, from its being the ſymbol of peace. 
Minerva changed Arachne into a ſpider, for pretendiug 


MY 


becauſe ſuch an carth is ſeid 
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Minervz to excel her in making tapeſtry. 


M I N 
She fought the 


iants; favoured Cadmus, Ulyſſes, and other heroes; 


Ds. refuſed to marry Vulcan, chooſing rather to live 


in a ſtate of celibacy. She alſo deprived Tireſias of 
ſight, turned Meduſa's locks into ſnakes, and performed 
ſeveral other exploits. 

Minerva is uſually repreſented by the poets, painters, 
and ſculptors, completely armed, with a compoled but 
agreeable countenance, bearing a golden breaſt-plate, 
a ſpear in her right-hand, and her ægis or ſhield in 
the left, on which is repreſented Meduſa's head en- 
circled with ſnakes, and her helmet was uſually en- 
twined with olives. 

Minerva had ſeveral temples both in Greece and 
Italy. The uſual victim offered her was a white hei- 


fer, never yoked. The animals ſacred to her were the 


cock, the owl, and the bafiliſk. 

Mixrzvx Caſtrum, Arx Minervæ, Minervium, or 
Templum Minervæ, (anc. geogr.), a citadel, temple, 
and town on the Ionian fea, beyond Hydrus; ſeen a 
great way out at ſea, Now Caftrs, a town of Otranto 
in Naples. E. Long. 19. 25. N. Lat. 46. 8. 

Mixexvaz Promontorium (anc. geogr.), the ſeat of 
the Sirens, a promontory in the Sinus Paeſtanus, the 
ſouth boundary of Campania on the "Puſcan coalt; ſo 
called from a temple of Minerva on it: -fituate to the 


fouth of Surrentum, and therefore called Surrentinum. ' 


Now Caps della Minerva, on the welt coalt of Naples, 
over-againſt the iſland Capri. 

MixsRVALCIA, in Roman antiquity, feſtivals cele- 
brated in honour of Minerva, in the month of March; 
at which time the ſcholars had a vacation, and uſually 
made a preſent to their maſters, called from this fe- 


itival mizerval, 


MINGRELIA, anciently Co.cuis, a part of 
Weſtern Georgia, in Afia; bounded on the eaft by 
Iberia, or Georg/a properly ſo called; on the weft, by 
the Euxine Sea; on the ſouth, by Armenia, and part 
of Pontus; and on the north, by Mount Caucaſus. 

Colchis, or Mingrelia, is watered by a great many 
rivers; as the Corax, the Hippus, the Cyaneus, the 
Chariſtus, the Phaſis, where the Argonauts landed, the 
Abfzrus, the Ciſſa, and the Ophis, all emptying them- 
icives into the Euxine Sea, The Phaſis does not 
zpring from the mountains in Armenia, near the ſources 
of the Euphrates, the Araxes, and the Tigris, as Stra- 
by, Pliny, Ptolemy, Dionyſius, and after them Arrian, 
Reland, Calmet, and Sanſon, have falſely afferted ; but 
riſes on Mount Caucaſus; and flows not from ſouth to 
north, but from north to ſouth, as appears ſrom the 
map of Colchis or Mingrelia in Thevenot's collection, 
and the account which Sir John Chardin gives of that 
country. This river forms in its courſe a ſmall ifland, 
called alſo Y ; whence the pheaſants, if Iſidorus 
is to be credited, were firſt brought to Europe, and 
thence called by the Greeks Pha/iani, The other ri- 
vers of Colchis are not conſiderable. 

The whole kingdom of Colchis was in ancient times 
very pleaſant and fruitful, as it is ſtill where duly cul- 
tivated; abounded in all the neceſſaries of life; and 
was enriched with many. mines of gold, which gave 
occaſion to the fable of the Golden Fleece and the Ar- 
gonautie expedition to much celebrated by the an- 
cients. Gs 


BE 


M I N 


The lateſt account we have of this count 
Sir John Chardin, who tells us, that its length is aboy 
100 miles, and its breadth 603 being not near ſo aug 
tenfive as the ancient Colchis, which reached from, the 
frontiers of Iberia or Georgia Proper, weſtward 8 
the Palus Mæotis: that it is beautifully diverſe 
with hills, mountains, valleys, woods, and plains, but 
badly cultivated: that there are all the kinds of fruits 
which are found in England, growing wild, but taſte. 
leſs and infipid for want of culture: that, if the nz. 
tives underttood the art of making wines, thoſe of this 
country would be the fineſt in the world: that there 
are many rivers which have their ſource in Mount 
Caucaſus, particularly the Phaſis, now called the Rix; 
that the country abounds in becves, hogs, wild boars 
ſtags, and other veniſon; and in partridges, peaſants, 
and quails: that falcons, eagles, pclicans, lions, leo. 
pards, tigers, wolves, and jackals, breed on Mount 
Caucaſus, and ſometimes greatly annoy the country: 
that the people are generally handſome, the men ron 
and well made, and the women very beautiful; but 
both ſexes very vicious and debauched : that they 
marry their nieces, aunts, or other relations, indiffer- 
ently; and take two or three wives if they pleaſe, and 
as many concubines as they will: that they not only 


make a common practice of ſelling their children, but 


even murder them, or bury them alive, when they find 
it difficult to bring them up: that the common people 
uſe a ſort of paſte, made of a plant called gon, inſtead 
of bread ; but that that of the better ſort conſiſts of 
wheat, barley, or rice: that the gentry have an abſo- 
lute power over their vaſſals, which extends to life, li- 
berty, and eſtate: that their arms are the bow and ar- 
row, the lance, the ſabre or broad-ſword, and the 
buckler: that they are very naſty; and eat fitting 
croſs-legged upon a carpet, like the Perſians; but the 
poorer fort upon a mat or bench, in the ſame poſturt: 
that the country is very thin of inhabitants, no leſs than 
12,000 being ſuppoſed to be fold yearly to the Turks 
and Perſians: that the principal commodities export- 
ed from it are, honey, wax, hides, caſtor, martin- 
ſkins, flax-ſeed, thread, filk, and linen-cloth ; but that 
there are no gold or filver mines now, and very little 
money: that the revenue of the prince or viceroy, a- 
mounts to about 20,000 crowns per annum: that the 
inhabitants call themſelves Chriſtians; but that both 
they and their prielts are altogether illiterate, aud ig- 
norant of the doctrines and precepts of Chrittianity: 
that there biſhops are rich, have a great number of val- 
ſals, and are cloathed in ſcarlet and velvet: and that 
their ſervice is according to the rites of the Greek 
church, with a mixture of Judaiſm and Paganiim. 
The cities of moſt note in this country in ancient 
times were Pityus ; Dioſcurias, or Dioſcorias, which 
was ſo called from Caſtor and Pollux, two of the Ar- 
gonauts, by whom it is ſuppoſed to have been found. 
ed, and who in Greek are ſtyled Diaſcuroi, at preſent 
known by the name of Savatapsli; Aca on the Phaiis 
ſuppoſed to be the ſame as Hupolis; Phajir, fo called 
from the river on which it ſtood; Cyta, at the mouth 
of the river Cyaneus, the birth-place of the famous 
Medea, called from thence, by the poets, Cytcis; SF 
racez, Zadris, Surium, Madia, ang Zoliſſa. As for 


modern cities, it does not appear that there oy 
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if there are, they ſeem to be little, if at all, known to 
Europeans. 


MINHO, a great river in Spain, which taking its 


DELICATE kind of painting, diſtinguiſhed 
A from every other ſpecies of that art by the fol- 
lowing particulars. 1. It is more delicate, 2. It re- 
onires a nearer view. 3. It is not eaſily done but in 
Feale. 4. It is wrought only upon vellum, paper, or 
ivory 3 and the colours are diluted only with gum- 


water. 
SecT. I. Of Drawing and Deſigning. 

To ſucceed in this art, a man ſhould be perfectly 
1;illed in the art of deſigning or drawing: but as moſt 
people who aſſe& the one, know little or nothing of 
the other, and would have the pleaſure of painting, 
without giving themſelves the trouble of learning to 
deſign, (which is indeed an art that is not acquired 
without a great deal of time, and continual applica- 
tion), inventions have been found out to ſupply the 
place of it; by means of which a man deſigus or draws, 
without knowing how to deſign. 

The firit is chalking: that is, if you have a mind to 
do a print or deſign in miniature, the back-ſide of it, 
or another paper, muſt be blackened with ſmall-coal, 
and then rubbed very hard with the finger wrapped in 
a linen cloth: afterwards the cloth muſt be lightly 
drawn over the fide fo blackened that no black grains 
may remain upon it to ſoil the vellum you would paint 
upon; and the print or draught muſt be faſtened upon 
the vellum with four pins, to keep it from ſhifting. 
And if it be another paper that is blackened, it muſt 
be put hetween the velom and the print, or draught, 
with the blackened fide vpon the vellum. Then, with 
a blunted pin or needle, you muſt paſs over the princi- 
pal lines or ſtrokes of the print, or draught, the con- 
tours, the plaits of the drepery, and over every thing 
elſe that muſt be diſtinguiſhed; preſſing ſo hard, that 
the ſtrokes may be fairly marked upon the velom un- 
derneath, | 

Copying by ſquares is another convenient method 
for ſuch as are but little ſkilled in the art of deſigning, 
and would copy pictures, or other things, that cannot 
ve chalked, The method is this: The piece muſt be 
d vided. into many equal parts by little ſquares, mark- 
ed out with charcoal, if the piece be clear and whitiſh, 
ind the black can be fairly feen upon it; or with white 
chalk, if it be too brown and duſky. After which, as 
any ſquares of equal dimenſions muſt be made on 
White paper, upon which the piece muſt be deſigned; 
*caule, if this be done immediately upon velom, (as 
one 18 apt to miſcarry in the firſt attempt), the vellum 
may be ſoiled with falſe touches. But when it is neatly 
2224 upon paper, it mult be chalked upon the vellum 
ue manner before deſcribed. When the original and 
c 1 are thus ordered, obſerve what is in each 
* my the piece to be defigned; as a head, an arm, 
1.5 and ſo forth; and place it in the correſpond- 
A of the paper. And thus finding where to 

all the parts of the piece, you have nothing to 
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ho, here conſiderable enough to merit a deſcription ; or, riſe in Galicia, divides that province from Portugal, Mina 


and falls into the Atlantic at Caminba. 
MINIATURE, in a general ſenſe, ſignifies repre- 
ſentation in a ſmall compals, or leſs than the reality. 


MIINIATURE-PAIR TIN O; 


do but to form them well, and to join them together. 
By this method you may reduce or enlarge a piece to 
what compaſs you 3 making the ſquares of your 
paper greater or leſſer than thoſe of the original; but 
they muſt always be of an equal number. 

To copy a picture, or other thing, in the ſame ſize 


and proportion, another method is, to make uſe of 


varniſhed paper, or of the ſkin of a hog's bladder, very 
tranſparent, ſuch as is to be had at the gold-beaters. 
Talc or ifinglaſs will likewiſe do as well. Lay any one 
of thoſe things upon your piece; through it you will 
ſce all the ſtrokes and touches; which are to be drawn 
vpon it with a crayon or pencil. Then take it off; 
and faſtening it under paper or velom, ſet up both 
againſt the light in the manner of a window; and with 
a crayon, or a ſilver needle, mark out upon the paper 
or vellum you have put uppermoſt, all the lines and 
touches you ſhall ſee drawn upon the varniſhed paper, 
bladder, talc, or ifinglaſs, you have made uſe of, and 
which will plainly appear through this window. 

After this manner, making uſe of the window, or of 
glaſs expoſed to the light, you may copy all ſorts of 
prints, deſigns, and other pieces, on paper or velom; 
laying and faſtening- them under the paper or velom 
upon which you would draw them. And it is a very 
good and a very eaſy contrivance for doing pieces of 
the ſame ſize and proportion. 

If you have a mind to make pieces look another 
way, there is nothing to be done but to turn them; 
laying the printed or drawn fide upon the glaſs, and 
faſtening the paper or vclom upon the back of it; re- 
membering to let your lights fall on the left fide, 

A good method likewiſe to take a true copy of a 
picture in oil, is to give a touch of the pencil upon all 
the principal ſtrokes, with lake tempered with oil; and 
to clap upon the whole a paper of the ſame ſize: then 
paſſing the hand over it, the touches of the lake will 
Rick and leave the deſign of your piece expreſſed upon 
the paper, which may be chalked like other things. 
But you muſt remember to take off with the crumb of 
bread what remains of the lake upon the picture be- 
tore it be dry. | 

You muft likewiſe make uſe of pounce, made of 
powdered charcoal put in a Jinen-rag ; with which the 
piece you would copy mutt be rubbed, after you have 
pricked all the princips] ſtrokes or touches, and faſten- 
ed white paper or vellum underneath. 

But a ſurer and eafier help than all theſe for one 
who knows nothing of deſigning, is a mathematical 
compaſs; it is generally made of ten picces of wood, 
in form of rulers, half a quarter of an inch thick, half 
an inch broad, and a foot long, or more, according as 
you have a mind to draw pieces of a greater or leſſer 
ſize. To facilitate the conſtruction of this inſtrument, 
a figure is given, with an explanation of the manner in 
which it is to be uſed. | 


ture, 


See 
Plate 


CLILXXIII. 


The little board A is to be of fir, and covered with "& + 


lineo, 
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linen, or any other cloth ; becauſe the piece you copy, 
and the vellum or paper you copy upon, mult be fixed 
upon it. Upon this board muſt the compaſs alſo be 
fixed with a pin, by the end of the firſt foot B, deep 
enough to keep it cloſe, but not fo deep as to hinder 
it from turning eaſily. When you have a mind to re- 
duce things, place your original on the ſide of the foot 
C, and the vellum or paper you would draw upon on 
the ſide of the foot B; removing the vellum or draw- 
ing it nearer, according as you intend to reduce or en- 
large. 

A order to enlarge a piece, you have nothing to do 
but to change the places of your original and your 
copy; placing the laſt towards C, and the other on the 
ſide of B. 

And in both one and the other method, a crayon or 
leaden needle muſt be put in the foot under which the 
vellum lies; and a pin, a little blunted, in that over 
the original, with which all the traces are to be fol- 
lowed ; conducting the pin with one hand, and with 
the other preſſing gently upon the crayon or needle 
that marks the vellum. When the crayon or needle 
bears ſufficiently upon the vellum, you have no occaſion 
to touch it | 

By this inſtrument you may alſo drawn in equal di- 
menſions: but in order to this, the compaſs muſt b 
fixed in another manner upon the board ; for if it i 
to be faſtened upon it by the middle at D, and you 
original and your copy mutt be fixed on each fide o 
this middle foot, at the equal diſtances, or from corner 
to corner; that is, from C to E, when the pieces are 
large. One may likgwiſe draw ſeveral copies at once 
of equal and different dimenſions, 

When your piece is marked out upon the vellum, 
you muſt paſs with.a pencil of very clear carmine over 
all the traces, to the end they may not be effaced as 
you work: then clean your vellum with the crumb of 
bread, that no black may remain upon it. 

Your vellum muſt be paſted upon a little plate of 
braſs or wood, of the fize you would make your piece, 
to keep it firm and tight: but this paſting mult be 
on the edges of your vellum only, and behind the plate; 
for which purpoſe your vellum muſt exceed your plate 
above an inch on every fide : for the part you paint 
upon mult never be paſted; becauſe it would not only 
give it an ill look, but you could not take it off if you 
would. Cut off the little ſhags and locks of the ve- 
lom; and wetting the fair fide with a linen-cloth, dip- 
ped- in water, clap the other upon the plate with a 
cican paper between them: ſo much as hangs over muſt 
he paſted upon the back of the plate, drawing it equal. 
iy on all ſides, and hard esough to ſtretch it well. 


SECT. II. Of Materials. 


Tus chief colours made uſe of for painting in mi- 
giature, are 
Carmine. 
Venice and Florence lake. 
Roſe pink. 
Vermilion. 
Red- lead. 
Browa red. 
Red orpiment. 
Ultramarine. 
Verditer. 


and is often called heat. Obſerve, that yellow ochre 


* 


Indigo. 

Gall- ſtone, 
Yellow-ochre. 

Dutch pink. 

Gamboge. 

Naples yellow. 

Pale maſticot. 

Deep yellow maſticot, 
Ivory-black. 
Lamp-black. 

True Indian ink. 

Biſtre, or wood - ſoot. 
Raw umber. 

Burnt umber. 

Sap- green. 

Verdigriſe. 

Flake - white. 

Crayons of all colours. 
Gold and filver ſhells. 
Leaf - gold and leaf, ſilver. 

The ſeven tranſparent colours, which are uſed where 
writing is ſeen through the colour. 
Lake. 

Blue. 

Vellow. 

Liquid 4 Graſs-green. 
Dark-green. 
Purple- colour. 

| Brown. f 

Moſt of theſe colours neceſſary for miniature-paint. 
ing may eaſily be prepared by attending to the direc- 
tions given under the article CoLour-Mating. 

As coJours taken from earth and other heavy mat- 
ter are always too coarle, be they never ſo well 
ground, eſpecially for delicate work, becauſe of a cer- 
tain ſand remaining in them; the fineſt parts may be 
drawa out by diluting them with the finger in a cup 
of water. When they are well ſteeped, Jet them ſettle 
a while : then pour out the cleareſt, which will be at 
top, into another veſſel, This will be the fineſt, and 
mult be let dry; and when it is ufed, mult be diluted 
with gum-water. | 

If you mix a little of the gall of an ox, a carp, or 
an eel, particularly of the laſt, in green, black, grey, 
yellow, and brown, colours, it will not only take a- 
way their greaſy nature, but alſo give them a Juſtre 
and brightneſs they have not of themſelves. The gall 
of cels mult be taken out when they are ſkinned, and 
hung upon a nail to dry; and when you would ule it, 
it muſt be diluted with brandy; add alittle of it mix- 
ed with the colour you have diluted already. This 
likewiſe makes the colour Rick better to the velom, 
which it hardly does when it is greaſy : moreover, this 
gall hinders it from ſcaling, 

Some colours are made clearer by fire, as yellow 
ochre, browa red, ultramarine, and umber : all others 
are darkened by it. But if you heat the ſaid colours 
with a ſharp fire, they change; for the brown red be- 
comes yellow; yellow ochre becomes red; umber red- 
dens alſo. Ceruſs by fire takes the colour of citron, 


heated, becomes more tender than it was, and ſoſter 
than brown red. Likewiſe brown red heated becomes 
ſofter than fine yellow ochre. Both are very prope": 
The fineſt and truck ultramariue, heated upon a 92 

* 


| 


ke. 
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ours, hot iron, 


nut, and half that 


becomes more glittering; but it waſtes, and 
-. coarſer and harder to work with in miniature, 
' All theſe colours are diloted in little cups of ivory, 


or in ſea ſhells, with water in which 
\m-arabic and ſugar-candy are put. For inſtance, 


water put a piece of pum as big as a wal- 
* — . This laſt 
hinders the colours from ſcaling when they are laid on, 
which they generally do when they want it, or the vel- 

is greaſy. 

hi gam-water muſt be kept in a neat bottle cork- 
ed; and you never mult take any out of it with a pen- 
eil that has colour upon it, but with a quill or ſome 
ſuch thing. . bc 

Some of this water is put in the ſhell with-the co- 
lour you would temper, and diluted with the finger 
till it be very fine. If it be too hard, you muſt let it 
ſoften in the ſhell with the ſaid water before you di- 
late it. Afterwards let it dry: and do thus with every 
colour, except lily-green, ſap-green, and gamboge, 
which muſt be tempered with fair water only. But ul- 
tramarine, lake, and biſtre, are to be more gummed 
than other colours. 

If you make uſe of ſea-ſhells, you muſt let them 
ſteep two or three days beforehand in water: then 
cleanſe them in boiling-hot water, mixed with vinegar, 
in order to carry off a certain ſalt, which otherwiſe 
ſticks to them, and ſpoils the colours that are put to 
them. = . | 

To know whether colours are ſufficiently gummed, 
you have nothing to do but to give a ſtroke of the pen- 
cil upon your hand when they are diluted, which dries 
immediately: if they chap and ſcale, there is too much 
gum; if they rub out by paſling the finger over them, 
there is too little. It may be ſeen likewiſe when the 
colours are laid on the vellum, by paſſing the finger 
over them. If they ftick to it like a powder, it is a 
ſign there is not gum enough, and more muſt be put 
to the water with which you temper them: but take 
care you do not put too mnch; for that makes the co- 
lour extremely hard and dry. It may be known like- 
wiſe by their glueineſs and brightneſs: ſo the more 
they are gummed, the darker they paint; and when 
Jou have a mind to give a greater ſtrength to a colour 
than it has of itſelf, you have nothing to do but to 
give it a great deal of gum. 

Provide yourſelf with an ivory pallet, very ſmooth, 
as big as your hand; on one fide of which the colours 
for the carnation, or naked parts of a picture, are to 
ranged in che following manner. In the middle put a 
great deal of white, pretty largely ſpread; becauſe it 
is the colour molt made uſe of : and upon the edge, 
irom the left to the right, place the following colours 


made on purpole, 


it a little diſtance from the white. 


Maſticot. 

Dutch pink. 

Orpiment. 

Vellow-ochre. | | 

Green; compoſed of verditer, Dutch pink, and 
white, in equal quantities. | | 

Blue; made of ultramarine, Indigo, and white, 


„o 2 great degree of paleneſs. 
ermilion. 
Carmine. 
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Biſtre, and 
Black. 
On the other ſide of the pallet, ſpread ſome white 
in the ſame manner as for the carnation. And when 
you have a mind to paint draperies, or other things, 


place near the white the colour you would make them 


of, in order to work as ſhall be ſhewn hereafter, 
The uſe of good pencils is a great matter. In or- 
der to make a good choice, wet them a littlez and if 


the hairs keep cloſe together as you turn them upon 


the finger, and make but one point, they are good : 
but if they cloſe not together, but make ſeveral points, 
and ſome are longer than others, they are good for 
nothing. When they are too ſharp- pointed, with only 
four or five hairs longer than the reſt, yet cloſing all 
together, they are, notwithitanding, good; but they 
mult be blunted with a pair of ſciflars, taking care at 
the ſame time you do not clip away too much. It is 
proper to have two or three forts of them; the largeſt 
for laying the grounds and dead-colouring, and the- 
ſmalleſt for finiſhing, 

To bring the hairs of your pencil to join cloſe to- 
gether and make a good point, you mult often put the 
pencil juſt between your lips when you are at work ; 
moiſtening and preſſing it cloſe with the tongue, even 
when there is colour upon it; for if there be too much, 
ſome of it is taken off by this means, and enough left 
for giving fine and equal touches. You need not ap- 
prehend this will do you any harm. None of the co- 
lours for miniature, except orpiment, when they are 
prepared, have either ill taſte or ill quality, This ex- 
pedient muſt eſpecially be uſed for dotting, and for fi- 
niſhing, — the naked parts of a picture, that 
the touches may be neat and fair, and not too much 
charged with colour. As for draperies and other 
things, as well in dead-colouring as in finiſhing, it is 
ſufficient, in order to make the hairs of your pencil 
Join well, and to unload it when it has too much co- 
Jour, to draw it upon the edge of the ſhell, or upon 
the paper you muſt put pon your work to reſt your 


hand on, giving ſome ſtrokes upon it before you work 


upon your piece. 

To work well in miniature, you muſt do it in a 
room that has but one window, and fix yourſelf very 
near it, with a table and deſk almoſt as high as the 
window; placing yourſelf in Tuch a manner, that the 
light may always come in on the left fide, and never 
forward or on the right. 

When you would: lay a colour on all parts equally 
ſtrong; as for a ground, you muſt make your mixtures 
in ſheils, and put in enough for the thing you deſign 
to paint ; for if there be not enough, it is a great chance 
but the colour you mix afterwards is too dark or too 
light. 

SECT. III. Of Working. 


ArTzx having ſpoke of vellum, pencils, and colours, 
let us now ſhew how they are to be employed. In the 
firſt place, then, when you would paint a piece, be it 
carnation, drapery, or any thing elſe, you muſt begin 
by dead-colouring ; that is to ſay, by laying your co- 
lours on with liberal ſtrokes of the pencil, in the 
ſmootheſt manner you can, as the painters do in oil; 
not giving it all the force it is to have for a fipiſhing : 
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that is, make the lights a little brighter, and the ſhades 
leſs dark, than they ought to be; becauſe in dotting 
vpon them, as you muſt do after dead-colouring, the 
colour is always fortified, and would at laſt be too 
dark. 

There are ſeveral ways of dotting; and every painter 
has his own, Some make their dots perfectly round. 
Others make them a little lJongiſh, Others hatch by 
little ſtrokes that croſs each other every way, till the 
work appears as if it had been wrought with dots. 
This laſt method is the belt, the boldeſt, and the ſoon- 
eſt done. Wherefore ſuch as would paint in miniature 
ought to uſe it, and to inure themſelves from the firſt 
to dot in the plump and the ſoft way; that is to ſay, 
where the dots are loſt, in a manner, in the ground upon 
which you work, and only ſo much appears as is ſuf- 
ficient to make the work ſeem dotted. The hard and 
the dry way is quite the reverſe, and always to be 
avoided, This is done by dotting with a colour much 
darker than your ground, and when the pencil is not 
moiſtened enough with the colour, which makes the 
work ſeem rough and uneven. 

Study likewiſe carefully to loſe and drown your co- 
lours one in another, ſo that it may not appear where 
they disjoin; and to this end, ſoften or allay your 
touches with colours that partake of both, in ſuch ſort 
that it may not appear to be your touches which cut 
and disjoin them. By the word cut, we are to.under- 
ſtand what manifeltly ſeparates and divides, and does 
not run in and blend itſelf with the neighbouring co- 
lours; which is rarely praiſed but upon the borders 
of drapery. | 

When your pieces are finiſhed, to heighten them a 
little, gives them a fine air; that is to ſay, give, upon 
the extremity of the lights, ſmall touches with a co- 
lour yet lighter, which muſt be loſt and drowned with 
the reſt. | | 

When the colours are dry upon your pallet or in 
your ſhells, in order to uſe them, they muſt be diluted 
with water. And when you perceive they want gum, 
which is ſeen when they eaſily rub off the hand or the 
vellum if you give a touch with them upon either, they 
maſt be tempered with gum-water inftead of pure wa- 
ter, till they are in condition. | 

There are ſeveral forts of grounds for pictures and 
and portraitures. Some are wholly dark, compoſed of 
biſtre, umber, and Cologn earth, with a little black 
and white; others more yellow, in which is mixed a 

reat deal of ochre; others greyer, which partake of 

indigo. In order to paint a ground, make a waſh of 
the colour or mixture you would have it, or according 
to that of the picture or portraiture you would copy; 
that is to ſay, a very light lay, in which there is hardly 
any thing but water, in order to ſoak the vellum. Then 
paſs another lay over that, ſomewhat thicker, and 
ftrike it on very ſmoothly with large ſtrokes as quick 
as you can, not touching twice in the ſame place be- 
fore it be dry; becauſe the ſecond ſtroke carries off 
what has been laid on at the firſt, eſpecially when you 
lean a little too hard upon the pencil. 

Other dark grounds are likewiſe made of a colour a 
little greeniſh: and thoſe are moſt in uſe, and the pro- 
pereſt to.Jay under all ſorts of figures and portraitures; 
becauſe;theF7make the carnation, or naked parts of a 

picture, appear very fine; are laid on very eafily, and 


dec, | 


there is no occaſion to dot them, as one is often obli 
ged to do the others, which are rarely made moot, Wark 
and even at the firſt; whereas in theſe one ſeldom f 1. 8 
of ſucceſs at the firſt bout. To make them you 3 
: : , muſt 
mix black, Dutch pink, and white, all together; mo 
or leſs of each colour, according as you would Wa 
them darker or lighter. Vou are to make one lay y ” 
light, and then a thicker, as of the firſt grounds, Vo 
may alſo make them of other colours, if you pleaſe; 
but theſe are the moſt common. : 

When you paint a holy perſon upon one of theſe 
r and would paint a ſmall glory round the 

ead of your figure, you mult not lay the colour too 
thick in that part, or you may even lay none at all 
eſpecially where this glory is to be very bright: but 
lay for the firft time with white and a little ochre mix. 
ed together, of a ſufficient thickneſs; and in propor. 
tion as you go from the place of the head, put alittle 
more ochre; and to make it loſe itſelf, and die away 
with the colour of the ground, hatch with a free ſtroke 
of the pencil, following the round of the glory, ſome- 
times with the colour of which it is made, and ſome. 
times with that of the ground, mixing a little white or 
ochre with the laſt when it paints too dark to work 
with: and do this till one be inſenſibly loſt in another, 
and nothing can be ſeen to disjoin them. 

To fill an entire ground with a glory, the brighteſt 
part is laid on with a little ochre and white, adding 
more of the firlt in proportion as you come nearer the 
edges of the picture: and when the ochre is not ſtrong 
enough (for you muſt always paint darker and darker), 
add gall- ſtone, afterwards a little carmine, and laſtly 
biſtre. This firſt laying, or dead-colouring, is to be 
made as ſoft as poſſible; that is to ſay, let theſe ſha 
dowings loſe themſelves in one another without gap or 
interſection. Then the way is to dot upon them with 
the ſame colours, in order to drown the whole toge- 
ther; which is pretty tedious, and a little difficult, 
eſpecially when there are clouds of glory on the ground, 
Their lights muſt be fortified in proportion as you re- 
move from the figure, and finiſhed as the reſt, by dot- 
ting and rounding the clouds; the bright and obſcure 
parts of which muſt run inſenſibly into one another, 

For a day-ſky, take ultramarine and a good deal of 
white, and mix them together. With this make a lay, 
as ſmooth as you can, with a large pencil and liberal 
ſtrokes, as for grounds; applying it paler and paler 
as you deſcend towards the horizon; which mult be 
done with vermilion or red lead, and with white of 
the ſame ſtrength with that where the ſky ends, or 
ſomething leſs; making this blue loſe itſelf in the red, 
which you bring down to the ſkirts of the earth, or 
tops of houſes ; mixing towards the end gall-ftone and 
a good deal of white, in ſuch a manner that the mix- 
ture be til} paler than the former, without any viſible 
interſection or parting between all theſe colours of tis 
ſky. 
"When there are clouds in the ſky, you may ſpare 
the places where they are to be; that is to ſay, Jen 
need not lay on any blue there, but form them, if the 
are reddiſh, with vermilion, gall-ſtone, and _ 
with a little Indigo; and if they are more uff 1 
black, put in a good deal of the laſt; painting the lig 
of one and the other with maſticot, men. — 
white, more or leſs of any of theſe colours, àccoſ 


1 1 frength you would give them, or according to 
geries+ that of the original you copy; rounding the whole as 

ou dot; for it is a difficult matter to lay them very 
{mgoth at the firſt painting: and if the ſicy is not even 
enough, you mult dot it alſo, 

It is at your pleaſure to exempt the places of the 
douds, for you may lay them upon the ground of the 
ſky; beightening the bright parts by putting a good 
geal of white, and fortifying the ſhadows by uſing leſs. 
This is the ſhorteſt way. 3 

Anight or ſtormy ſky is done with indigo, black, and 
white, mixed together; which is laid as for a day-fky. 
To this mixture muſt be added ochre, vermilion, or 
brown-red, for the clouds; the lights of which are to 
he of maſticot, or red-lead, and a little white z now 
redder, now yellower, at diſcretion, And when it is 
a tempeſtuous ſky, and lightning appears in ſome 
places, be it blue or red, it is to be done as in a day- 
ſey, drowning and lofing the whole together at the 
firſt forming or dead-colouring, and at the fimſhing. 


SecT. IV. Of Draperiet. 


To paint a blue drapery, put ultramine near the 
white upon your pallet ; and mix a part of the one 
with the other, till it makes a fine pale, and has a body. 
With this mixture you muſt form the brighteſt parts; 
and then adding more ultramarine, form ſuch as are 
darker; and go on after this manner till yon come to 
the deepeſt 12 and the thickeſt ſhades, where you 
muſt lay pure ultramine: and all this muſt be done as 
for a ſirſt· forming or dead-colouring ; that is to ſay, 
laying the colour on with free ſtrokes of the pencil, 
yet as ſmooth as you can; lofing the lights of the ſha- 
dows with a colour neither ſo pale as the lights, nor 
ſo dark as the ſhades. Then dot with the ſame co- 
lour as in the firſt-forming, but a ſmall matter deeper; 
that the dots may be fairly ſeen. All the parts muſt 
be drowned one in another, and the plaits appear with- 
out interſection. When the ultramarine is not dark 
enongh to make the deeper ſhadows, how well ſoever 
it be gummed, mix a little Indigo with it to finiſh 
them. And when the extremities of the lights are not 
bright enough, heighten them with white and a very 
litle ultramarine. ; 

A drapery of carmine is done in the ſame manner 
as the blue; except that in the darkeſt places there 
1s to be a lay of pure vermilion, before you dead- 
colour with carmine, which muſt be applied at top 
and in the ſtrongeſt ſhades, it muſt be gummed ve 
— 7 To deepen it the more, mix à little biſtre 
With it. 0 
There is likewiſe made another red drapery, which 
brit drawn with vermilion, mixing white with it 
to dead. colour the bright places; laying it pure and 
unmixed for thoſe that are darker, and adding car- 
mine for the grand ſhades. It is finiſhed afterwards, 

ke other draperies, with. the ſame colours. And 
when the carmine with the vermilion do not darken 
enough, work with the firſt alone, but only in the 
decpeſt of the ſhades. 
| drapery of lake is made in the ſame manner with 
* of carmine; mixing a good deal of white with it 
a the bright places, and very little for thoſe that are 
0 It is finiſhed likewiſe with dotting ; but you 
e nothing to do with vermilion in it. 
2 
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Violet-draperies are likewiſe done after this manner; 
after making a mixture of carmine and ultramarine, 
putting always white for the bright parts. If you 
would have your violet be columbine or dove-colour, 
there muſt be more carmine than ultramarine : but 
if you would have it bluer and deeper, put more 
ultramarine than carmine. | 

A drapery is made of a fleſh-colour, beginning 
with a lay made of white, vermilion, and very pale 
lake; and making the ſhades with the ſame colours, 
uſing leſs white in them. This drapery mult be very 
pale and tender, becauſe the ſtuff of this colour 1s 
thin and light; and even the ſhades of it ought not to 
be deep. 

To make a yellow drapery, put a lay of maſticot 
over all ; then one of gamboge upon that, exceptin 
the brighteſt places, where the maſticot muſt be je 
entire; the dead- colour with ochre, mixed with a 
little gamboge and maſticot, putting more or leſs of 
the laſt according 
And when theſe colours do not darken enough, add 

all- ſtone. And gall-ſtone pure and — is uſed 
= the thickeſt ſhades; mixing a little biſtre with it, 
if there be occaſion to make them ſtill darker, You 
finiſh by dotting with the ſame colours you dead- 
coloured with, and loſing the Jights and the ſhades in 
one another. 

If you put Naples- yellow, or Dutch-pink, in lien 
of maſticot and gamboge, you will make another ſort 
of yellow. 

The green drapery is made by a general lay of ver- 
diter; with which, if you find it too blue, mix maſti- 
cot for the lights, and gamboge for the ſhades. 
Afterwards add to this mixture lily-green or ſap- 
green, to ſhadow with ; and as the ſhades are thicker, 
put more of theſe laſt greens, and even work with 
them pure and unmixed where they are to be extremely 
dark. You finiſh with the ſame colours, a little 
darker. 

By putting more yellow, or more blue, in theſe co- 
2 you may make different ſorts of greens as you 

leaſe. 

: To make a black drapery, you dead-colour with 
black and white, and finiſh with the ſame colour, put- 
ting more black, as the ſhades are thicker ; and for 
the darkeſt, mix indigo with it, eſpecially when you 
would have the drapery appear like velvet. You may 
always give ſome touches with a brighter colour, to 
heighten the lights of any drapery whatſoever. 

A white woolen drapery is made by a lay of white, 
in which there muſt be a very ſmall matter of ochre, 
orpiment, or gall-ſtone, that it may look a little yel- 
lowiſh. Then dead-colour, and finiſh the ſhades with 
blue, a little black, white, and biſtre ; putting a great 
deal of the laſt in the darkeſt. 


Tbe light-grey is begun with black and white, and 


finiſhed with the ſame colour deeper. 

For a brown drapery, make a lay of biſtre, white 
and a little brown-red ; and ſhadow with this mixture, 
made a little darker. 

There are other draperies, called variable, becauſe 
the lights are of a different colour from the ſhades. 
Theſe are moſtly uſed for the veſtments of angels, for 
young and gay people, for ſcarfs and other airy aitire, 
admitting of a great many folds, and flowing at the 

28 1 2 pleaſure 


to the ſtrength of the ſhades. 
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pleaſure of the wind, The moſt common are the 
violets: of which they make two ſorts; one, where 
the lights are blue; and the other, where they are 
cllow. 

For the firſt, put a lay of ultramarine and very 
pale white upon the lights; and ſhadow with carmine, 
ultramarine, and white, as for a drapery wholly violet; 
lo that only the grand lights appear blue. Yet they 
muſt be dotted with violet, in which there is a great 
deal of white, and loſt inſenſibly in the ſhades, 

The other is done by putting upon the lights only, 
inſtead of blue, a lay of maſticot; working the reſt 
as in the drapery all violet, excepting that it mult 
be dotted, and the light parts blended with the ſha- 


dowy, that is, the yellow with the violet, with a little 


gamboge. | 

The carmine-red is done like the laſt ; that is, let 
the lights be done with maſticot, and the ſhades with 
carmine ; and to loſe the one in the other, make uſe 
vf gamboge. 

The blend is done like that of carmine. 

The green is done as the lake; always mixing ver- 
diter with lily or ſap-green, to make the ſhades ; 
which are not very dark, 

Several other forts of draperies may be made at 
diſcretion, always taking care to preſerve the union of 
the colours, not only in one fort of cloth or ſo, but 
alſo in a group of ſeveral figures ; avoiding, as much 
as the ſubje& will allow, the putting of blue near the 
colour of fire, of green againſt black; and fo of other 
colours which cut and disjoin, and whoſe union is not 
kind enough. 

Several other draperies are made of foul colours, as 
brown-red, biſtre, indigo, &c. and all in the ſame 
manner. Likewiſe of other colours, ſimple and com- 
3 the agreement between which is always to 

e minded, that the mixture may produce nothing 
harſh and diſagreable to the eye. No certain rule 
can be laid down for this. The force and effect 
of your colours are only to be known from uſe and 
experience, and you moſt work according to that 
knowledge. | | 

Linen-cloths are done thus: After drawing the 
plaits or folds, as is done in a drapery, put a Jay 
of white over all; then dead-colour, and finiſh the 
ſhades with a mixture of ultrama1ine, black, and 
wh'te, uſing more or leſs of the laſt, according to 
their ſtrength or tenderneſs ; and in the greateſt 
deepenings put biſtre, mixed with a little white; 
giving only ſome touches of this mixture, and even 
of pure biſtre, upon the extremities of the greateſt 
ſhadows, wire the folds muſt be drawn, and loſt with 
the reſt. | 

They may be done in another manner, by making 
a general lay of this mixture of ultramarine, black 
and very pale white; and dead-colour (as bas been 
ſaid before) with the ſame colour, but a little deeper. 
And when the ſhades are dotted and finiſhed, heighten 
the lights with pure white, and Joſe them with the 
deepenings of the linen. But of whateve ſort you 
make thew, when they are finiſhed, you muſt give a 
yellowiſh teint of orpiment and white to certain places; 
jaying it lightly on, and as it were in water; fo that 
what is underneath may, notwithſtanding, plainly ap- 
pear, as well the ſhadows as the dotting. 


Yellow linen-cloth is done tti 
white, mixed with a little OP Then © 
niſn the ſhades with biſtre, mixed with white 
ochre z and in the thickeſt ſhades uſe pure biltra: 3d 
before you finiſh, give ſome teints here and — 
ochre and white, and others of white and ultramar; - 
as well upon the ſhades as the lights ; but let — 
be very bright ; and drown the whole together in — 
ting, and it will look finely. As you finifh, hejphs.. 
the extremities of the lights with maſticot and "whit 
You may add to this ſort of linen, as well as to the 
white, certain bars from ſpace to ſpace, as in Turke ' 
mantuas; that is, ſmall ſtripes blue and red with a 
tra marine and carmine; one of red between two of 
blue, very bright and clear upon the lights, and deeper 
upon the ſhades. Virgins are pretty often dreſſed 
with veils of this ſort (by Popiſh painters), and ſcarf; 
of this kind are put about necks that are bare; he. 
cauſe they become the teint mighty well. ; 

If you would have both theſe forts of linen tranſpa. 
rent, and the ſtuff or other thing that is beneath ap- 
pear through them, make the firſt lay for them very 
light and clear, and mix in the colour to ſhadow with, 
a little of that which is underneath, eſpecially towards 
the end of the ſhades; and only do the extremities of 
the lights, for the yellow, with maſticot and white; 
and for the white, with pure white. 

They may be done in another manner, eſpecially 
when you would have them altogether as clear as muſ- 
lin, lawn, or gauze. To this end form and finiſh what 
1s to be beneath, as if nothing was to be put over it, 
Then mark out the light and clear folds with white 
or maſticot ; and a ſhadowy with biftre and white, or 
with black, blue, and white, according to the colour 
you would make them of; making the reſt ſomewhat 
fainter : yet this is not neceſſary but for the parts that 
are not to be fo clear. 

Crape is done the ſame way; excepting that the 
folds of the ſhades and the lights, and the borders too, 
are to be marked out with little filaments of black up- 
on what is underneath; which is likewiſe to be fuiſh- 
ed beforehand, 

When you would make a Ruff like a watered tab- 
by, make the waves upon it with a colour a little 
lighter, or a little darker, in the lights and the ſhades. 

There is a manner of touching draperies which di- 
ſtinguiſhes the filken from the woolen. The laſt are 
more terreſtrial and ſenſible; the others more light 
and fading. But it muſt be obſerved, that this is an 
effect which depends partly upon the fluff and partly 
upon the colour; and for the employing theſe in 2 
manner ſuitable to the ſubje&s and the deepening of 
g we ſhall here touch upon their different qua- 
ities. 

We have no colour which partakes more of ligbt, 
nor which comes nearer the air, than white; whuch 
ſhews it to be fickle and flecting. It may, neverthelch, 
be held and brought to by ſome neighbouring ee! 
lour, more heavy and ſenfible, or by mixing then i: 
gether. 

Blue is a molt fleeting colour: 
the ſky and the remoteſt views of a picture are 0 
colour; but it will become lighter and fickler, in fe: 
portion as it is mixed with white, 


Pure black is the heavieſt and moſt terreſtrial ga 


and ſo we ſee, that 
f this 


Seck. n 
a lay of 0f 
orm and fi. Drege 
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peries. nearer you bring 


the diſtances and remote views. 


colours; and the more of it you mix with others, the 
ing them to the eye. 

Nevertheleſs, the different dilpoſitions of black and 
te make alſo their _— 3 for e often 
black diſappear, and black brings white more 
going as in * reflection of globes, or other fi- 
res to be made round, where there are always parts 
that fly as it were from the eye, and deceive it by the 
craft of art: and under the white are here compre- 
hended all the light colours; as under the black, all 
heavy colours. 

ag {nt ur is, then, ſoft and light, 

Ochre is not ſo much ſo. ; | 

Maſticot is very light; and fo is verditer. : 

Vermilion and carmine come near this quality. 

Orpiment and gamboge not ſo near. 

Lake holds a certain mean, rather foft than rough. 

Dutch pink is an indiffereat colour, eaſily taking 
the quality of others. 80 it is made terreſtrial by 
mixing it with colours that are ſo; and, on the con- 
trary, the moſt light and fleeting by joining it with 
white or blue. 

Brown-xed, umber, dark greens, and biftre, are the 
keavieſt and moſt terreſtrial, next to black. 

Skilful painters, who underſtand perſpective, and 
the harmony of colours, always obſerve to place the 
dark and ſenſible colours on the fore-parts of their 
pictures; and the moſt light and Leue es uſe for 

nd as for the union 
of colours, the different mixtures that may be made of 
them will learn you the friendſhip or antipathy they 
have to one another. And upon this you muſt take 
your meaſures for placing them with ſuch agreement 
as ſhall pleaſe the eye. 

For the doing of Jace, French-points, or other 
things of that nature, put over all a lay of blue, black, 
and white, as for linen: then heighten the flower- 
work with pure white: afterwards make the ſhades 
above with the firſt colour, and finiſh them with the 
ſame, When they are upon the carnation or naked 
parts of a picture, or upon any thing elſe that you 
would ſhow through another, finiſh what is beneath, as 
if nothing was to be put over it: and at top, make the 
points or lace with pure white, ſhadowing and ſiniſh- 
ing them with the other mixture. 

If you would paint a fur, you muſt begin with a 
kind of drapery, done, if it be dark, with biſtre and 
white, making the ſhadowings of the ſame colour, 
with leſs white, If the fur be white, do it with blue, 
white, and a little biſtre. And when this beginning, 
or ärtt-forming, is done, inſtead of dotting, draw {mall 
'lrokes, turning, now in one manner, now in another, 
according to the courſe and flatting of the hair, 
Heighten the lights of dark furs with ochre and white, 
4 * wy other with white and a little blue. 

For doing a building, if it be of ſtone, take indigo, 
biltre, and white, with which make the Lenses f. 
lr form of it; and for ſnadowing it, put leſs of this 
laßt; end more biſtre than indigo, according to the co- 
cur of the ſtone you would paint. To theſe you may 
\Sewiſc add a little ochre, both for the ſor ming and 
the Fniſting. But to make it finer, you muſt give, 
very and there, eſpecially for old fabrics, blue and 
Feliow teints, fome with ochre, others with ultrama- 
ming aways white with them, whether before 
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the firlt-forming, provided they appear through the 
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draught, or whether upon it, loſing or drowning Crnatione. 


them with the reſt when you finiſh. 

When the building is of wood, as there are many 
ſorts, it is done at diſcretion ; but the moſt ordinary 
way is to begin or firſt-form with ochre, biftre, and 
white, and finiſh without white, or with very little ; 
and if the ſhades are deep, with pure biſtre. In the 
other they add ſometimes vermilion, ſometimes green 
or black ; in a word, juſt according to the colour they 
would give it; and they finiſh with dotting, as in dra- 
peries and every thing elſe. 


SECT. V. Of Carnations, er the naked parts of 
Painting. 


THERE are in carnation ſo many different colour- 
ings, that it would be a difficult thing to give general 
rules upon ſo variable a ſubject. Nor are they. mind- 
ed, when one has got, by cuſtom and practice, ſome 
habit of working eaſily: and ſuch as are arrived to- 
this degree, employ themſelves in copying their ori- 
[Ames or elſe they work upon their ideas, without 
knowing how: inſomucb, that the moſt ſkilful, who do 
it with leſs refleAion and pains than others, would 
likewiſe be more put to it to give an account of their 
maxims and knowledge in the matter of painting, if 
they were to be aſked what colours they made uſe of 
for ſuch and ſuch a colouring, a teint here, and ano- 
ther there. 

Nevertheleſs, as beginners want ſome inftruction 
at the firſt, we will ſhow in general, after what manner 
ſeveral carnations are to be done. 


In the firlt place, after having drawn your figure 


with carmine, and ordered your piece, apply, for wo- 
men and children, and generally for all tender colour- 
ings, a lay of white, mixed with a very little of the 
blue made for faces, of which we have told the com- 
poſition ;. but let it hardly be ſeen. 

And for men, inftead of blue, they put in this Gr; 
lay a little vermilion; and when they are old, a little 
ochre is mixed with it. 

Afterwards follow all the traces with vermilion, 
carmine, and white, mixed together; and begin all 
the ſhades with this mixture, adding white in propor- 
tion as they are weaker; and putting but little in the 
darkeſt, and none, in a manner, in certain places 
where ſtrong touches are to be given: for inſtance, in 
the corner of the eye; under the noſe ; at the ears; 
under the chin ; in the ſeparations of the fingers ; in 
all joints; at the corners of the nails; and generally 
in every part where you wonld mark out ſeparations 
in ſhades that are obſcure, Neither need you fear to 


give to thoſe places all the force and ſtrength they 


ought to. have as ſoon as you begin or firlt-form them, 
becauſe in workin 
have put there is always weakened. 

After having begun, or ſirſt- formed, or dead-co- 
loured, with red, make blue teints with ultramarine 
and a great deal of white, upon the parts which fly 
from the eye; that is to ſay, upon the temples ; un- 
der and in the corners of the eyes; on both ſides the 
mouth, above and below; a little upon the middle of 
the forehead ; between the noſe and the eyes; on the 
ſide of the cheeks; on the neck and other places 

where. 


at top with green, the red you 
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where the fleſh aſſumes a bluiſh caſt. Vellowiſh 
teints are likewiſe made with ochre or orpiment, 
and a little vermilion mixed with white, under the 
eye-brows, on the ſides of the noſe towards the bot- 
tom, a little underneath the cheeks, and upon the 
other parts which riſe and come nearer the eye, It 
is eſpecially from theſe teints that the natural com- 
plexion is to be obſerved, in order to catch it; for 
painting being an imitation of nature, the perfec- 
tion of the art conſiſts in the juſtneſs and fimplici- 
ty of the repreſentation, eſpecially in face-painting. 

When, therefore, you have done your firſt Jay, your 
dead colouring, and your teints, you muſt work up- 
on the ſhades, dotting with green for the carnations 
or naked parts; mixing, according to the rule we have 
given for the teints, a little blue for the parts which 
fly from the eye; and, on the other hand, making it 
a little yellower for thoſe that are more ſenſible ; that 
is to ſay, which riſe, and come nearer the eye: and 
at the end of the ſhades, on the fide of the light, you 
muſt blend and loſe your colour inſenſibly in the 
ground of the carnation with blue, and then with red, 
according to the places where you paint. If this mix- 
ture of green does not work dark enough at firſt, paſs 
over the ſhades ſeveral times, now with red, and now 
with green; always dotting: and this do till they are 
as they ſhould be. 

And if you cannot with theſe colours give the 
ſhades all the force they ought to have, finiſh, in the 
darkeſt, with biſtre mixed with orpiment, ochre, or ver- 
milion, and ſometimes with pure biltre, according to the 
colouring you would make, but lightly, laying on your 
colour very clear. 

You muſt dot upon the clear and bright places with 
a little vermilion or carmine, mixed with much white, 
and a vcry ſmall matter of ochre, in order to loſe them 
with the ſhadowy, aud to make the teints die away in- 
ſenfibly into one another; taking care, as you dot, or 
hatch, to make your ſtrokes follow the turnings and 
windings of the fleſhy parts. For though the rule be 
to croſs always, this dotting or hatching ought to ap- 
pear a little more here, becauſe it rounds the parts. 
And as this mixture might make a colouring too red, 
if it was always to be uſcd, they work likewiſe in 
every part, to blend the teints and the ſhades, with 
blue and a little green, and much white, ſo mixed as 
to be very pale; excepting, nevertheleſs, that this 
colour mult not be put upon the cheeks, nor upon the 
extremities of the clear parts, no more than the other 
mixture upon theſe laſt, which muſt be left with all 
their light; as certain places of the chin, of the noſe, 
and of the forehead, and upon the cheeks ; which, and 
the checks, ought nevertheleſs to be redder than the 
ret, as well as the feet, the hollows of the hands, and 
the fiagers of both, 

Obſerve, that theſe two laſt mixtures ought to be ſo 
pale, that the work ſhall hardly be viſible ; for they 
ſerve only to ſoften it; to unite the teints with one 
another, and the ſhades with the lights, and to drown 
the traces. Care mult likewiſe be taken that you work 
not too much with the red mixture upon the blue 
tcints, nor with the blue upon the others; but 
change the colour from time to time, when you per- 


ceive it works too blue or too red, till the work be fi- 
niſhed. 


The white of the eyes muſt be ſhadowed 
ſame blue, and a little fleſh-colour ; and th 
on the ſide of the noſe, with vermilion and white 
giving them a little touch of carmine, The whole ig 
loftened with this mixture of vermilion, — 
white, and a very ſmall matter of ochre. 

Tue _ or balls of the eyes are done with the 
mixture of ultramarine and white; the laſt prevailin 
a little; adding a little biſtre, if they are yellowiſh : 
or a little black, if they are grey. Make the little 


with this 


black circle in the middle, called the cry/tal of the eye; 


and ſhadow the balls with indigo, biſtre, or black, ac. 
cording to the colour they are of; giving to each a 
ſmall touch of pure vermilion round the cryſtal; which 
muſt be loſt with the reſt at the finiſhing. This gives 
vivacity to the eye. 

The round or circumference of the eye is done with 
biſtre and carmine; that is to ſay, the ſlits or partings 
and the eyg-lids, when they are large and bold; eſpe. 
cially the upper ones; which muſt afterwards be of. 
tened with the red or blue mixtures we have mention. 
ed before, to the end they may be loſt in one another, 
and nothing ſeem interſected. When this is done, give 
a little touch of pure white upon the cryſtal, on the 
fide of the lights. This makes the eye ſhine, and gives 
life to it. 

The mouth is dead- coloured with vermilion, mixed 
with white; and finiſhed with carmine, which is ſof- 
tened as the reſt. And when the carmine does not 
work dark enough, mix a little biftre with it. This is 
to be underſtood of the corners in the ſeparation in the 
lips ; and particularly, of certain mouths half open, 

The hands, and all the other parts of carnation, are 
done in the ſame manner as the xr. ; obſerving, that 
the ends of the fingers be a little redder than the reſt. 
When your whole work is formed and dotted, mark 
the ſeparations of all the parts with little touches of car- 
mine and orpiment mixcd together, as well in the ſha- 
dowy as the light places; but a little deeper and 
ſtronger in the firſt; and loſe them in the relt of the 
carnation. 

The eye-brows and the beard are dead-coloured, as 
are the ſhades of carnations; and finiſhed with biſtre, 
ochre, or black, according to the colour they are of, 
drawing them by little ſtrokes the way they ought to 
po 3 that is to ſay, give them all the nature of hair. 

he lights of them muſt, be heightened with ochre and 
biſtre, a little vermilion, and much white. 

For the hair of the head, make a lay of biſtre, ochre, 
and white, and a little vermilion. When it is very 
dark-coloured, uſe black inſtead of ochre. Afterward: 
form the ſhadowy parts with the ſame colours, putting 
leſs white in them; and finiſh with pure biſtre, or mix. 
ed with ochre or black, by ſmall ſtrokes very fine, and 
cloſe to each other, waving and buckling them accord- 
ing to the curling of the hair. The light parts mul 
alſo be heightened by little ſtrokes with ochre or op. 
ment, white, and a little vermilion. After which, lole 
the lights and the ſhades in each other, by workicg 
ſametimes with a dark, and ſometimes with 2 palc 
colour. 

And for the hair about the forehead, thro' which 
the ſkin is ſeen, it muſt be firſt formed with the c9- 
lour thereof, and that of the carnation, working er 
ſhadowing with one and the other, as if you * 
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io paint none. Then form it, and finiſh with biſtre. 


narions- The lights are to be heightened as the other. Grey 


hair is Jead-coloured with white, black, and biſtre, 
and finiſhed with the ſame colour, but deeper; height- 
ening the bright and clear parts of the hair, as well 28 
thoſe of the eye-brows and the beard, with white and 
very pale blue, after having formed them as the others, 
with the colour of the fleſh or ſkin; and finiſh with 
* the moſt important thing is to ſoften one's 
work; to blend the teints in one another, as well as the 
beard and the hair about the forehead, with the other 
hair and the carnation ; taking eſpecial care not to 
work rough and dry and that the traces, turnings 
and windings of the carnation, or naked parts, be not 
joterſected. You mult likewiſe accuſtom yourſelf to 
put white in your eolours only in proportion as you 
work lighter or darker : for the colour you uſe the ſe- 
cond time mult be always a little ſtronger and deeper 
than the firſt, unleſs it be for ſoftening. 

Different colourings are eaſily made, by putting 
more or leſs of red, or blue, or yellow, or biſtre, whe- 
ther for the aps ang = or for the — 
That for women ought to be bluiſh j that for chil- 
dren a little red; and both freſh and florid. That 
for men ought to be yellower ; eſpecially when they 
are old, | 

To make a colouring of death, there muſt be a firſt 
lay of white and orpiment, or a very pale ochre: dead- 
colour with vermilion, and lake, inftead of carmine, 
and a good deal of white; and afterwards work over 
it with a green mixture, in which there is more blue 
than any other colour, to the end the fleſh may be li- 


vid and of a purple colour. The teints are done the 


ſame way as in another colouring ; but there mult be 
a preat many more blue than yellow ones, eſpecially 
upon the parts which fly from the fight, and about the 
eyes; and the laſt are only to be upon the parts which 
rile, and come nearer the eye. They are made todie 
away in one another, according to the ordinary man- 
ner; ſometimes. with very pale blne, and ſometimes 
with ochre and white, and a little vermilion; ſof- 
tening the whole, together. The parts and con- 
tours muſt be rounded with the Tame colours. The 
mouth 1s to be, in a manner, of a quite violet. It is 
dead. coloured, however, with a little vermilion, ochre, 
and white; but finiſhed with lake and blue: and to 
give it the deep ftrokes, they take biſtre and lake; 
with which they likewiſe do the ſame to the eyes, the 
noſe, and the ears. If it is a crucifix, or ſome mar- 
yr, upon whom blood is to be ſeen, after the finiſh- 
ing the carnation, form it with vermilion, and finiſh 
it with carmine, making in the drops of blood a little 
bright reflecting ſpark, to round them. For the 
crown of thorns, make a lay of ſea-green and maſtieot; 
ſhadow it with biſtre and green; and heighten the 
clear and light parts with maſticot. 

Iron is formed, or firſt laid, with indigo, a little 
black and white; and finiſhed with pure indigo, 
beightening it with white. 

Jer painting fire and flames, the lights are done 
with maſticot and orpiment ; and for the ſhades, they 
mix vermilion and carmine. 

ſmoke is done with black, indigo and white, and 


ſometimes with biſtre; one may likewiſe add verni- 
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lion or ochre, according to the colour it is to be of. 

Pearls are painted by putting a lay of white, and a 
little blue : they are ſhadowed and rounded with the 
ſame colour, deeper: a ſmall white dot is made almoſt 
in the middle, on the fide of the light; and on the o- 
ther ſide, between the ſhadow and the edge of the 
pearl, they give a touch with maſticot, to make the 
reflection; and under the pearls is made a little ſhadow 
of the colour of the ground they are upon. 

Diamonds are done with pure black; then they 
heighten them with little touches of white on the fide 
of the light. It is the ſame thing for any other jewels 
you have a mind to paint: there is notbing to be done 
but to change the colour. 

For making a figure of gold, put a lay of ſheil-gold, 
and ſhadow it with gall-ſtone. Silver is done the 
ſame way; excepting that it muſt be ſhadowed with 
indigo. 

One great means to acquire a perfection in the art, is 
to copy excellent originals. We enjoy with pleaſure and 
tranquillity the labour and pains of others. But a man 
muſt copy a great number before he. is able to produce 
as fine effects; and it is better to be a good copier 
than a bad author, 


SECT. VI. Of Landſcapes. 


Is the firſt firſt place, after having ordered the &- 
conomy of your landſcape as of your other picces, you 
mult form the neareſt grounds or lands, when they are 
to appear dark, with bo or lily-green, biſtre, and a 
little verditer, to give a body to your colour; then dot 
with this mixture, but a little darker, adding ſome - 
times a little black to it. 

For ſuch pieces of ground as the light falls upon, 
and which are therefore clear and bright, make a lay 
of ochre and white : then ſhadow and tiniſh with biſtre. 
In ſome they mix a little green, particularly for ſha- 
dowing and finiſhing, 

There are ſometimes upon the fore-part certain red- 
diſh lands ; which are dead-coloured with brown-red, 
white, and a little green ; and finiſhed with the ſame, 
putting a little more gromn in them. 

For the making of graſs and leaves upon the fore- 
ground, you mutt, when that is finiſhed, form with 
ſea-green, or verditer, and a little white; and for thoſe 


that are yellowiſh, mix maſticot. Afterwards ſhadow 


them with lily-green, or biſtre and gall-ftone, if you 
would have them appear withered. 

The grounds or lands at a little diſtance, are form- 
ed with verditer, and ſhadowed and finiſhed with ſap- 
green, adding biſtre for ſome of the touches here and 
there. | 

Such as are at a preater diſtance, are done with 
ſea-green and a little blue; and ſhadowed with ver- 
diter. 

In a word, the farther they go, the more blueiſh 
they are to be made; and the fartheft diſtances ought 
to be of ultramarine and white; mixing in ſome places 
ſmall touches of vermilion. | 

Water is painted with indigo and white, and ſha- 
dowed with the ſame colour, but deeper: and to finiſh 
it, inſtead of dotting, they do nothing but make 
ſtrokes and traces without croſſing ; giving them the 
ſame turn with the waves, when there are any. Some- 
times a little green mult be mixed in certain places, 

| | | and 
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yellow, green, and redCiſh, for appearing dry, in the 
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and the light and clear parts heightened with pure 
white, particularly where the water foams. 

Rocks are dead- coloured like buildings of ſtone ; 
excepting that a little green is mixed for forming and 
ſhadowing them. Blue and yeilow teints are made 
upon them, and loſt with the reſt in finiſhing. And 
u hen there are ſmall branches, with leaves, mols, or 
graſs, when all is finiſhed, they are to be raiſed at 
top with green and maſticot. They may be made 


fame manner as on the ground, Rocks are dotted as 
the reſt; and the farther they are off, the more greyiſh 
they are made. 

Caltles, old houſes, and other buildings of ftone 
and wood, are done in the manner abovementioned ; 
ſpeaking of thoſe things, when they are upon the hrit 
lines. But when you would have them appear at a 
diſtance, you mult mix brown-red and vermilion, with 
much white ; and ſhadow very tenderly with this mix- 
ture; and the farther they are off, the weaker are the 
itrokes to be for the ſeparations. If they are covered 
with late, it is to be made bluer than the reſt. 
| Frees are not done till the ſky be finiſhed ; one 
may, nevertheleſs, ſpare the places of them when they 
contain a good number: and however it be, ſuch as 
come near the eye, are*to be dead-coloured with ver- 
diter, mixing ſometimes ochre; and ſhadowed with 
the ſame colours, adding, lily-green. Afterwards 
you muſt work leaves upon them by dotting without 
croſſing: for this muſt be done with ſmall longiſh dots, 
of a darker colour, and pretty full of it, which muft be 
conducted on the fide the branches go, by little tufts 
of a little darker colour. Then heighten the lights 
with verditer or ſea-green, and maſticot, making leaves 
in the ſame manner: and when there are dry branches 
or leaves, they are dead-coloured with brown-red or 
gull-ſtone, with white; and finiſhed with gall-ſtone, 
without white, or with biſtre. 

The trunks of trees are to be dead-coloured with 
ochre, white, and a little green, for the light and 
clear perts; and for the | 7 they mix black, adding 
biſtre and green for ſhadowing one and the other. Blue 
and yellow teints are likewiſe made upon them, and 
little touches given here and there with white and 
matticot ; ſuch as you ordinarily ſee upon the bark of 
trees, 

The branches which appear among the leaves are 
Jone with ochre, verditer, and white; or with biſtre 
and white, according to the light they are placed in. 
They muft be ſhadowed with biftre and lily-green. 

Trees, which ire at a little diſtance, are dead-co- 
loured with verditer and ſea- green; and are ſhadowed 
and finiſhed with the ſame colours, mixed with lily- 
green. 
lowiſh, lay with ochre and white, and finiſh with 
gall-ſtone. 

For ſuch as are in the diſtances and remote views, 
you mult dead colour with ſea- green; with which, for 
tiniſhing, you muſt mix ultramarine. Heighten the 
lights of one and the other with maſticot, by (mall diſ- 
joined leaves. 

It is the moſt difficult part of landſcape, in man- 
ner of miniature, to leaf a tree well. To learn, 
and break one's hand to it a little, the way is to copy 
200d ones; for the manner of touching them is ſingular, 


When there are ſome which appear yel- 


and cannot be acquired but by working upon trees 
themſelves ; about which you muſt obſerve to make 
little boughs, which mult be leafed, eſpecially ſuch 10 
are below and towards the ſky. 

And generally, let your landſcapes be coloured in 
a handſome manner, and full of nature and truth; for 
it is that which gives them all their beauty, 


SrcT, VII. Of Flowers. 


IT is an agreeable thing to paint flowers, not only 
on account of the ſplendour of their different eolours, 
but alſo by reaſon of the little time and pains that are 
beſtowed in trimming them. There is nothing but de- 
light in it; and, in a. manner, no application. You 
maim and bungle a face, if you make one eye higher 
than another; a ſmall noſe with a large mouth; and 
ſo of other parts. But the fears of theſe diſproportions 
conſtrain not the mind at all in flower - painting; for 
unleſs they be very remarkable, they ſpoil nuthing, 
For this reaſon molt perſons of quality, who divert 
themſelves with painting, keep to flowers. Neverthe- 
leſs, you muſt apply yourſelf to copy juſtly : and for 
this part of miniature, as for the reſt, we refer you to 
nature, for ſhe is your beſt madel. Work, then, after 
natural flowers; and look for the teints and different 
colonrs of them upon your pallet: a little uſe will 
make you find them eaſily; and to facilitate this to 
you at the firſt, we ſhall, in the continuance of our 
deſign, ſhew the manner of painting fome ; for na- 


tural flowers are not always to be had; and one is of. 


ten obliged to work after prints, where nothing is ſeen 
but graving. ; F 

It is a general rule, that flowers are deſigned and 
laid like other figures; but the manner of forming 
and finiſhing them is different: for they are firit 
formed only by large ſtrokes and traces, which you 
mult turn at the firſt the way the ſmall ones are to go, 
with which you finiſh ; this — aiding much 


thereto. And for finiſhing them, inſtead of batching 


or dotting, you draw ſmall ſtrokes very fine, and very 
cloſe to one another, without eroſſing; repaſling ſe- 
veral times, till your dark and your clear paris have 
all the force you would give them. 
Of Rosss.—After making your firſt ſketch, draw 
with carmine the red roſe, and apply a very pale lay 
of carmine and white. Then form the ſhades with the 
ſame colour, putting leſs white in it: and laſtly, with 
pure carmine, but very bright and clear at the firit; 
fortifying it more and more as you proceed in your 
work, and according to the darkneſs of the ſhades, 
This is done by large ſtrokes. Then finiſh; working 
upon it with the ſame colour by little ſtrokes, which 
you muſt make go the ſame way with thoſe of the 
graving, if it be a print you copy; or the way the 
leaves of the roſe turn, if you copy after a painting, 
or after nature; loſing the dark in the e 
and heightening the greateſt lights, and the brightet 
or moſt lightſome leaves, with white and a little _ 
mine. You mult always make the hearts of roſes, ab 
the fide of the ſhadow darker than the reſt; and mix 4 
little indigo for ſhadowing the firſt leaves, =_ 
larly when the roſes are blown, to make them ben 
faded. The ſeed is dead-coloured with gamboge + 
with which a little ſap- green is mixed for ſhadowing: 


Roſes ſtreaked with [zveral colours, ought to be _ 
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the mixture of colours may be better 
6h 2 N with carmine; a vie darker in 
the ſhades, and very clear in the lights; always hatch- 
% by ſtrokes. For white roſes you mult put a lay of 
0 * form and finiſh them as the red; but with 
w white, and a little biſtre; and make the ſeed a 
ale yellower. Yellow roſes are done by copay. Fe 
every part a lay of maſticot, and OY t ; ts 
amboge, gall-ſtone, and biſtre; heightening the clear 
and light places with maſticot and white. 

The files, the leaves, and the buds of all ſorts of 
roſes are formed with verditer, with which is mixed a 
lirtle maſticot and gamboge; and for ſhadowing them, 
they add ſap-green, putting leſs of the other colours 
when the ſhades are deep. The outſide of the leaves 
ought to be bluer than the inſide: wherefore it muſt 
be dead-coloured with ſea-green, and ſap-green mixed 
with that for ſhadowing, making the veins or fbres on 
this ſide clearer than the ground, and thoſe on the 
other fide darker. The prickles which are upon the 
tiles and buds of roſes, are done with little 3 

armine, which are made to go every way; and for 
heb that are upon the Aalks, they are formed with 
verditer and carmine, and ſhadowed with carmine and 
biltre; making the bottom of the ſtalks more reddiſh 
than the top; 4. e. you muſt mix with the green, car- 
mine and pure biſtre. 

Of e there is an infinity of tulips, dif- 
ferent from one another, one cannot pretend to men- 
tion the colours with which they are all done. We 
will only touch upon the handſomeſt, called fireated: 
and theſe ſtreaks are dead-coloured, with very clear car- 
mine in ſome places, and with darker in others; fi- 
niſhing with the ſame colour by —_ N er * 
muſt be carried the ſame way with the ſtreaks. An 
in others is put firſt a lay of vermilion. Then they 
form them by mixing carmine, and finiſh them with 
pure carmine. In ſome they put Florence-Jake over 
the vermilion inſtead of carmine. Some are done 
vith lake and carmine mixed together, and with lake 
zone, or with white and lake for the firſt forming; 
whether it be roſe-pink or Florence-lake. There are 
ſome of a purple colour, which are formed with ultra- 
marine, carmine, or lake, ſometimes bluer and ſome- 
times redder. The manner of doing both one and 
the other is the ſame: there is no difference but in 
the colours. You muſt, in certain places, as between 
the (treaks of vermilion, carmine, or lake, ſometimes 
put blue made of ultramarine and white, and ſome- 
times a very bright purple, which is finiſhed by ſtrokes 
as the reſt, and Joſt with the ſtreaks. There are ſome 
likewiſe that have fallow teints, that are made with 
lake, biſtre, and ochre, according as they are: but 
tlus 13 only in fine and rare tulips, and not in the 
common ones, For ſhadowing the bottom of them, 
they ordinarily take indigo and white for ſuch whoſe 
ſtreaks are of carmine. For ſuch As are of lake, they 
take black and whitez with which, in ſome, biſtre is 
mixed, and in others green. Some are likewiſe to be 
ſhadowed with gamboge and umber, and always by 
"rag and traces, that turn as the leaves turn. Other 
ey ps 5 done, called bordered; that is to ſay, 
- : ulip is not ſtreaked but on the edges of the leaves, 

ere there is a border. It is white in the purple; 


rd in the yellows: . s . 
* xg Vit ow; yellow in the red; and red in the 
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The purple is laid with ultramarine, carmine, © _ 
and white; ſhadowing and finiſhing it with this mix- Flowers. 


white, 


ture, The border 1s ſpared; that is to fay, let only a 
light lay of white be put there, and let it be ſhadowed 
with very bright indigo. The yellow is formed with 
gamboge, and ſhadowed with the ſame colour, mixin 
ochre and umber or biſtre with it. The border is 
laid with vermilion, and finiſhed with a very ſmall 
matter of carmine. 'The red is formed with vermi- 
lion, and finiſhed with the ſame colour, mixing car- 
mine or lake with it. 'The bottom and the border 
are done with gamboge; and for finiſhing, they add 
gall- ſtone and umber, or biſtre. The white is ſha- 
dowed with black, blue, and white. Indian ink is 
very proper for this. The ſhadowings of it are very 
tender. It produces alone the effect of blue and 
white, mixed with the other black. The border of 
this white tulip is done with carmine. In all theſe 
ſorts of tulips, they leave a nerve or finew in the 
middle of the leaves that are brighter than the reſt : 
and the borders are drowned at the bottom by ſmall 
traces, turning croſſwiſe; for they muſt not appear 
cut and ſeparated, as the ſtreaked or party- coloured. 
They make them likewiſe of ſeveral other colours. — 
When they happen to be ſuch whoſe bottoms on the 
inſide are black, as it were, they form and finiſh them 
with indigo, as alſo the ſeed about the nozzle or ſtalk. 
And if the bottom 1s yellow, it is formed with gam- 
boge, and finiſhed by adding umbre or biſtre. The 
leaves and the ſtalks of tulips are ordinarily formed 
with ſea-green, and ſhadowed and finiſhed with lily- 
green, by large traces all along the leaves. Some 
may likewiſe be done with verditer, mixing maſticot 
with it, and ſhadowed with ſap-green, that the green 
of the ſhades may be yellower. 

The Axzmony, or Wind-flower.—There are ſeveral 
ſorts of them, as well double as ſingle. The laſt are 
ordinarily without ſtreaks. Some are made of a purple 
colour, with purple and white, ſhadowing them with 
the ſame colour; ſome redder, others bluer; ſome- 
times very pale, and ſometimes very dark. Others 
are formed with lake and white, and finiſhed with 
the ſame, putting leſs white; ſome without any white 
at all. Others are formed with vermilion, and ſha- 
dowed with the ſame colour, adding carmine. We 
ſee likewiſe white ones, and ſome of a citron colour. 
The laſt are laid with maſticot; and one and the other 
ſhadowed and finiſhed ſometimes with vermilion, and 
ſometimes with very brown lake, eſpecially near the 
ſeed, at the bottom; which is often likewiſe of a 
blackiſh colour, that is done with indigo, or black and 
blue, mixing for ſome a little biſtre; and always 
working by very fine ſtrokes and traces, and lofing 
the lights in the ſhades. There are others that are 
brighter and clearer at the bottom than any where 
elſe; and ſometimes they are perfectly white there, 
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though the reſt of the flower be dark. The ſeed aof 


all theſe anemonies is done with indigo and black, with 
a very little white, and ſhadowed with indigo; and 
in ſome it is raiſed with maſticot. The double ane- 
monies are of ſeveral colours. The handſomeſt have 
their large leaves ſtreaked. Some are done, that is, 
the ſtreaked or poarty-coloured, with vermilion, to 
which carmine is added for the finiſhing; ſhadowing 
the reſt of the leaves with indigo; and for the ſmall 
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leaves within, a lay is put of vermilion and white, 
and they are ſhadowed with vermilion mixed with 
carmine, mixing here and there ſome ſtronger touches, 
eſpecially in the heart of the flower, next the great 
leaves on the fide of the ſhadow. They finiſh with 
carmine, by little ſtrokes and traces, turning the ſame 
way with the mixed or party-colours, and the leaves. 


They form and finiſh the ſtreaks or party-colours of 


ſome others, as well as the ſmall leaves, with pure 
carmine; leaving, nevertheleſs, in the middle of the 
laſt, a little circle, in which is laid dark purple, which 
is loſt with the reſt. And when all is finiſhed, they 

ive ſome touches with this ſame colour round about 
the ſmall leaves, eſpecially on the fide of the ſhadow; 
drowning them with the large ones, the remainder of 
which is ſhadowed either with indigo or black. In 
ſome, the ſmall leaves are done with lake or purple, 
though the party-colours of the Jarge ones be done 
with carmine. There are others, whoſe mixed colours 
are done with carmine, in the middle of moſt of the 


large leaves; putting in ſome places vermilion under 


neath, and lofing theſe colours with the ſhadows of 
the bottom; which are done with indigo and white. 
The ſmall leaves are laid with maſticot, and ſhadowed 
with very dark carmine on the fide of the ſhade, and 
with very clear on the fide of the light, leaving there 
in a manner pure maſticot, and giving only ſome little 
touches with orpiment and carmine, to ſeparate the 
leaves, which may be ſhadowed ſometimes with a very 
little pale-green. There are double anemonies painted 
all red, and all purple. The fitſt are formed with 
vermilion and carmine, in a manner without white, 
and ſhadowed with pure carmine, well gummed, that 
they may be very dark. Purple anemonies are laid with 
purple and white, and finiſhed with white. In a 
word, there are double anemonies, as there are fingle 
ones, of all colours; and they are done in the ſame 
manner. The green of one and the other is verditer; 
with which maſticot is mixed for forming. It is ſha- 
dowed and finiſhed with ſap-green, The ſtiles of 
them are a little reddiſh; wherefore they are ſhadowed 
with carmine mixed with biſtre, and ſometimes with 
green, after having laid them with maſticot. 

The CaxNATiox and the Pinx,—Tt is with pinks 
and carnations as with anemonies and tulips; that is, 
there are ſome mixt-coloured, and others of one ſingle 
colour. The firſt are ſtreaked and diverſified ſome- 
times with vermilion and carmine, ſometimes with 
pure lake, or with white; ſome ſtreaks very dark, and 
others very pale; ſometimes by little ſtreaks and di— 
verſitications, and ſometimes by large ones. Their 
bottoms are ordinarily ſhadowed with indigo and 
white. 'There are pinks of a very pale fleſh-colour, 
and ſtreaked and diverſified with another, a little 
deeper, made with vermilion and lake. Others, which 
are of lake and white, are ſhadowed and ftreaked 
without white. Others all red, which are done with 
vermilion and carmine, as dark as poſſible. Others 
all, of lake. And laſtly, there are others, wherein 
nature or fancy is the rule. The green of one and 
the other is ſea- green, ſhadowed with lily-green or 
ſap-green. 

The Rev-iiLy.—lt is laid with red-lead, formed 
with vermilion, and in the deepeſt of the ſhades with 
carmine; and finiſned with the ſame colour by ſtrokes 


-green parts are done with verditer, ſhadowed with ily 
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and traces, turning as the leaves turn, 'Th 
light parts are heightened with red- lead 4 Fl, 
The ſeed is done with vermilion and carmine, _ J 


( 


or ſap-green. 
The Dav-LIrv.— There are three ſorts of them: 
1, The gridelin, a little red; 12 
2. The gridelin, very pale; and, 
1 3. HW _ 

or the firſt they put a lay of lake and wh; 
ſhadow and finiſh cab the . colour ben = 
ing little black to deaden it, eſpecially in the daket 

The ſecond are laid with white, mixed with a ve 
little lake and vermilion, in ſuch a manner that theſ; 
two laſt colours are hardly ſeen. Afterwards they 
ſhadow with black and a little lake, working rr 
in the middle of the leaves, next the ſtalks; which 
* to be, as alſo the ſeed, of the ſame colour, parti. 
cularly towards the top; and at the bottom a little 
greener. | 

The tile of the ſeed is laid with maſticot, and ſh1- 
dowed with ſap-green. | 

The other day-lilies are done by putting a lay of 
pure white, and ſhadowing and finiſhing with black 
and white. 

The ſtalks of theſe laſt, and the greens of them 
all, are done with ſea-green, and ſhadowed with ſap- 
green, 

The Hyacinth, or Purple-flower.—There are four 
ſorts of them. 

The blue, a little dark; 
Others paler ; 

The gridelin ; 

And the white, 

The firſt are laid with ultramarine and white ; and 
ſhadowed and finiſhed with leſs white. Others are 
laid and ſhadowed with pale blue. The gridelines 
are formed with Jake and white, and a very ſmall mat- 
ter of ultramarine; and finiſhed with the ſame colour 
a little deeper. For the laſt they put a lay of white; 
then they ſhadow them with black, with a little white; 
and finiſh them all by ſtrokes and traces, following 
the turnings and windings of the leaves. The green 
and the Kalke of ſuch as are blue, are done with ſca 
and lily- green very dark: and in the ſtalks of the 
firſt may be mixed a little carmine, to make them 
reddiſh, The ftalks of the two others, as alſo the 
green, are formed with verditer and maſticot, aud 
ſhadowed with ſap-green. a 

The Pioxv.— A lay of Venice-lake and white mult 
be put on all parts, pretty ſtrong : then ſhadow with 
leſs white, and with none at all in the darkeſt places: 
after which finiſh with the ſame colour by traces, 
turning them as for the roſe ; gumming it very much 
in the deepeſt of the ſhades ; and railing the lights | 
and the edges of the moſt lightſome leaves with white 
and a little lake. Little veins are likewiſe made, 
which go like the ſtrokes in batching, but are more 
viſible. The green of this flower is doue with ſea- 
green, and ſhadowed with ſap-green. 

Cowst1Þs,—They are of four or five colours. 
There are ſome of a very pale purple. 

The gridelin, The white and the yellow. 


The purple is done with ultramarine, carmine, 8. 
white 3 


d. VII. 


arine, with much white; and ſhadowed with 
dg won colour deeper. For the white, a lay of 
white muſt be put; and they muſt be ſhadowed with 
black and white; and finiſhed, as the others, by tra- 
ces, or ſtrokes The heart of theſe cowſlips 1s 
aan with maſticot in the ſhape of a ſtar, which is 
hadowed with gamboge, making a little circle in the 
middle with ſap-green. The yellow are laid with 
maſticot, and ſhadowed with gamboge and umber. 
The ſtiles, the leaves, and the buds, are formed with 
verditer, mixed with a little maſticot, and finiſhed 
with ſap-green; making the fibres or veins, which ap- 
car upon the leaves, with this ſame colour; and 
heightening the lights of the largeſt with maſticot. 

The RAnuncuULUS, or Crow-foot.—There are ſe- 
coral ſorts of them: the fineſt are the orange- coloured. 
For the firſt, they put a lay of vermilion, with a very 
{mall matter of gamboge; and add carmine for ſha- 
dowing; finiſhing it with this laſt colour, and a little 
gall- tone. In the others may be put Venice-Jake, 
inftead of carmine, eſpecially in the heart of the 
lower. The orange-coloured are laid with gamboge, 
and finiſhed with gall-ftone, vermilion, and a little 
carmine ; leaving ſome little yellow ſtreaks. The 
green of the ſtalks is done with verditer and very pale 
maſticot z mixing lily-green to ſhadow them. That 
of the leaves is a little darker, 

The Crocus,—Theſe are of two colours. 

Yellow and purple. The yellow are formed with 
maſticot and gall- tone, and ſhadowed with N e 
and gall-ſtone: after which, upon each leaf, on the 
outſide, are made three ſtreaks, ſeparate from one 
another, with biſtre and pure lake; which are loſt, 
by little traces, in the bottom. The outſide of the 
leaves is left all yellow. The purple are laid with car- 
mine, mixed with a little ultramarine, and very pale 


white, They are formed and finiſhed with leſs white; 


making likewiſe, in ſome, purple ſtripes or ſtreaks, 
very dark, as in the yellow ; and in others, only ſmall 
veins, The ſeed of both is yellow; and is done with 
orpiment and gall-ſtone. For the ftiles, they put a 
lay of white, and ſhadow with black, mixed with a 
little green. The green of this flower is formed 
with very pale verditer, and ſhadowed with ſap- 
green. 

The Iais.— The Perſian iris is done by putting, 
for the inſide-leaves, a lay of white, and ſhadowing 
them with indigo and green together, leaving a little 
white ſeparation in the middle of each leaf - and for 
thoſe on the outſide, they put in the ſame place a lay 
of maſticot, which is ſhadowed with gall-ftone and 
orpiment ; making little dark and longiſh dots over 
all the leaf, at a {mall diſtance from one another. And 
at the end of each are made large ſtrains, with biſtre 
ws lake in ſome, and in others with pure indigo, 
_ very black. The reſt, and the outſide of the 
caves, are ſhadowed with black. The green is formed 
wes lea · green, and very pale maſticot, and ſhadowed 
ray b. Seen. The Suſian iris is laid with purple 
net; te, Putting a little more carmine than ultra- 
Evie and for the ſhades, eſpecially in the middle 

ves, they put leſs white; and, on the contrary, 


mo 4 ; 
re ultramarine than carmine; making the veins of 
. | 
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1, putting leſs white for ſhadowing. The gride- 
2 * 1 10 "il Venice-lake, and a very {mall matter 


this very colour, and leaving in the middle of the in- 
fide leaves a little yellow 3 There are others 
which have this very ſinew in the firſt leaves; the end 
of which only is bluer than the ret. Others are ſha- 
dowed and finiſhed with the fame purple, redder: 
They have alſo the middle ſinew on the outſide- leaves; 
but white and ſhadowed with indigo. "There are like- 
wiſe yellow ones; which are done by putting a lay of 
maſticot and orpiment ; ſhadowing them with gall- 
ſtone, and making the veins upon the leaves with 
biſtre. The green of one and the other is done with 


ſea- green, mixing a little maſticot for the ſtiles. They 


are ſhadowed with ſap- green. 

The Jas Mix. —It is done with a lay of white, and 
ſhadowed with black and white; and for the outſide 
of the leaves, they mix a little biſtre; making the half 
of each, on this ſide, a little reddiſh with carmine. 

The TuBErosE.— For the doing of this, they make 
a lay of white,. and ſhadow with black, with a little 
biſtre in ſome places; and for the outfide of the leaves, 
they mix a little carmine, to give them a reddifh teint, 
particularly upon the extremities. The ſeed is done 
with maſticot, and ſhadowed with ſap-green. The 
you of it is laid with verditer, and ſhadowed with 
ap-green. 

The HETIIEBORE.— The flower of hellebore is done 
almoſt in the ſame manner; that is, let it be laid with 
white, and ſhadowed with black and biſtre, making 
the outſide of the leaves a little reddiſh here and there. 
The ſeed is laid with dark green, and raiſed with 
maſticot. The green of it is foul and ruſty, and is 
formed with verditer, maſticot, and biſtre; and finiſhed 
with ſap-green and biſtre. 

The Write LiLyY.—It is laid with white, and 
ſhadowed with black and white. The ſeed is done 
with orpiment and gall-itone. And the green is done 
as in the tuberoſe. 

The Sxow-proe.—Tt is formed and finiſhed as the 
white lily. The ſeed is laid with maſticot, and ſha- 
dowed with gall-ſtone. And the green is done with 
ſea and ſap - green. 

The Joxnquit.—lt is laid with maſticot and gall- 
ſtone, and finiſhed with gamboge and gall-ftone. The 
green is formed with ſea- green, and ſhadowed with 
ſap- green. 

The Darropir.—All daffodils, the yellow, the 
double, and the fingle, are done by putting alay of 
maſticot : they are formed with gamboge, and finiſh- 
ed by adding umber and biſtre ; excepting the bell in 
the middle, which is done with orpiment and gall- 
ſtone, bordered or edged with vermilion and carmine. 
The white are laid with white, and ſhadowed with 
black and white; excepting the cup or bell, which is 
done with maſticot and gamboge. The green is ſea- 
green, ſhadowed with ſap-green. 

The Maz1coLD. It is done by putting a lay of 
maſticot, and then one of — 1 ſnadowing it 
with this very colour, after vermilion is mixed with 
it: and for finiſhing, they add gall- ſtone and a little 
carmine. The green is done with verditer, ſhadowed 
with ſap- green. 

The AusrziaAx Ros. — For making the Indian 
roſe, they put a lay of maſticot, and another of gam- 


boge. Then they form it, mixing gall-ſtone; aud 


finiſh it with the laſt colour, adding biſtre and a very 
28 Z 2 ſmall 
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ſmall matter of carmine in the deepeſt ſhades, 

The IxDIAN Pixx, or French Marigold.— It is done 
by putting a lay of gamboge ; ſhadowing it with this 
colour, after you have mixed a good deal of carmine 
and gall-ſtone with it ; and leaving about the leaves a 
little yellow border of gamboge, very clear in the 
lights, and darker in the ſhades, The ſeed is ſhadow- 
ed with biſtre. The green as well of the roſe as the 
pink, is formed with verditer, and finiſhed with ſap- 
"reen, 

The SUN-FLOWER.——lt is formed with maſticot and 


gamboge, and finiſhed with gall-ſtone and biftre. 


The green is laid with verditer and maſticot, and ſha- 
dowed with ſap-green. 

The Pas$s10n-FLOWER.—It is done as the roſe, 
and the green of the leaves likewiſe z but the veins are 
done with a darker green. 

PoETICAL PINKsS and SWEET-WILLIAMs— They are 
done by putting a lay of lake and white; ſhadowing 
them with pure Jake, with a little carmine for the laſt ; 
which are afterwards dotted on all parts with little 
round dots, ſeparate from one another; and the threads 
in the middle are raiſed with white. The green of 
them are ſea-green, which is finiſhed with ſap-green. 

The ScaBiouvs.—'There are two ſorts of ſcabious, 
the red and the purple. The leaves of the firſt are 
laid with Florence-lake, in which there is a little 
white; and ſhadowed without white: and for the mid- 
dle, which 1s a great boſs or huſk in which the ſeed 
lies, it is formed and finiſhed with pure lake, with a 
little ultramarine or indigo to make it darker. Then 
they make little white longith dots over it, at a pretty 
diſtance from one another, clearer in the light than in 
the ſhade, making them go every way. 'The other is 
done by putting a lay of very pale purple, as well 
upon the leaves as the boſs in the middle ; ſhadowing 
both with the ſame colour, a little deeper : and in- 
ſtead of little white touches from the ſeed, they make 
them purple ; and about each grain they make out a 
little circle, and this over the whole boſs or huſk in 
the middle. The green is formed with verditer and 
maſticot, and ſhadowed with ſap-green. 

The SworD or Day-/ily.—It is laid with Florence- 
lake and very pale white; formed and finiſhed with 
pure lake, very clear and bright in ſome places, and 
very dark in others; mixing even biſtre in the thickeſt 
of the ſhades. The green is verditer, ſhadowed with 
fap-green. 

HrrATicA, or Liverwort, — There is red and blue. 
The laſt is done by putting on all parts a lay of ultra- 
marine, white, and a little carmine or lake; ſhadow- 
ing the inſide of the leaves with this mixture, but 
deeper; excepting thoſe of the firſt rank; for which, 
and for the outſide of every one of them, they add 
indigo and white, that the colour may be paler, and 
not ſo fine. The red is laid with lake- columbine 
and very pale white; and finiſhed with leſs white. 
The green 1s done with verditer, maſticot, and a little 
biſtre ; and ſhadowed with ſap-green, and a little biitre, 
eſpecially on the outſide oFthe leaves. 

The PomEGRANATE.— The flower of the pomegra- 
nate is laid with red-lead ; ſhadowed with vermilion 
and carmine; and finiſhed with this laſt colour. The 
green is laid with verditer and maſticot, and ſhadowed 
with ſap-green. 


Seq. vn 


The Flower of the Indian BRAV.—It js done 0f 
with a lay of Levant-lake and white ; ſhadowing the Fact 
middle leaves with pure lake; and adding a little 
ultramarine for the others. The green is verditer 
ſhadowed with ſap- green. "(hin 

The Corunzixz.— There are columbines of ſevera] 
colours : the moſt common are the purple, the gridelin 
and the red. For the purple, they lay with ulira. * 
marine, carmine, and white; and ſhadow with this 
mixture, deeper. The gridelin are done the ſame 
way, putting a great deal leſs ultramarine than car. 
mine. The red are gone with lake and white, 
finiſhing with leſs white. There are ſome mixed flowers 
of this kind, of ſeveral colours ; which muſt be form. 
ed and finiſhed as the others, but paler, making the 
mixtures of a little darker colour, 

The LAREk's HeeL.—There are of different colours, 
and of mixed colours : the moſt common are the Pur« 
ple, the gridelin, and the red; which are done as the 
columbines. 

VioteTs and PaxsiEs.—Violets and panſies are 
done the ſame way; excepting that in the laſt the 
two middle leaves are bluer than the others, that is, 
the borders or edges; for the inſide of them is yellow; 
and there little black veins are made, which take 
their beginning from the heart of the flower, and die 
away towards the middle. 

The Muscirura, or Catch-fly. — There are two 
ſorts of it, the white and the red; the laſt is laid with 
lake and white, with a little vermilion, and finiſhed 
with pure lake. As for the knot or nozzle of the 
leaves, it is formed with white and a very ſmall matter 
of vermilion, mixing biſtre, or gall-ſtone, to finiſh it, 
The leaves of the white are laid with white ; adding 
biſtre and maſticot upon the knots, which are ſhadow- 
ed with pure biſtre, and the leaves with black and 
white. The green of all theſe flowers is done with 
verditer and maſticot, and ſhadowed with ſap-green. 

The Crown ImytrIat.—There are of two colours, 
the yellow and the red. The firſt is done by putting a 
lay of orpiment, and ſhadowing it with gall-ſtone and 
orpiment, with a little vermilion. The other is laid 
with orpiment and vermilion, and ſhadowed with 
gall-ſtone and vermilion ; making the beginning of 
the leaves next the ſtile, with lake and biſtre, very 
dark ; and veins with this mixture, both in one and 
the other, all along the leaves. The green is done with 
verditer and maſticot, ſhadowed with ſap-green and 
gamboge. DOT 

The CycLamex, or Sow-bread.—The red is laid 
with carmine, a little ultramarine, and much white; 
and finiſhed with the ſame colour, deeper; putting, in 
a manner, only carmine in the middle of the leaves, 
next the heart, and in the reſt add a little more ultra- 
marine. The other is laid with white, and ſhadowed 
with black. The ſtalks of one and the other ought to 
be a little reddiſh ; and the green, verditer and ſap- 
green. 1 

The G1LL1FLOwER.— There are ſeveral ſorts of gi 1 
flowers; the white, the yellow, the purple, the fed 
and the mixed, of various colours. 'The white are _ 
with white, and ſhadowed with black, and with a litt 
indigo in the heart of the leaves. The gs he 
maſticot, gamboge, and gall-ſtone. The purple ©. 


formed with purple and white; and finiſhed with let 
wune; 
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white z making the colour brighter in the heart, and 
&. even a little yellowiſh. The red with lake and white; 
prniching them with white. The mixed-coloured are 
laid with white, and the mixtures are ſometimes 
made with purple, in which there is much ultramarine; 
others again, in which there 1s more carmine. Some- 
times they are of lake, and ſometimes of carmine. Some 
are done with white, and others without white; ſhadow- 
ing the reſt of the leaves with indigo. The feed of all 
is formed with verditer and maſticot, and finiſhed with 
jap-green. The leaves and ſtiles are laid with the 


ſame green, mixing ſap- green to finiſh them. 


Fzvirs, fiſhes, ſerpents, and all forts of reptiles, are 
to be touched in the ſame manner as the figures of 
men are; that is, hatched or dotted. 

Birds and all other animals are done like flowers, by 
ſtrokes, or traces. 

Never make uſe, for any of theſe things, of white- 
lead. It is only proper in oil. It blackens like ink, 
when only tempered with gum ; eſpecially if you ſet 
your work in a moiſt place, or where perfumes are, 
Ceruſs of Venice is as fine, and of as pure a white. 
Be not ſparing in the uſe of this, eſpecially in forming 
or dead · colouring; and let it enter into all your mix- 
tures, in order to give them a certain body, which will 
render your work glueiſh, and make it appear ſoft, 
plump, and ſtrong. 

The taſte of painters is, nevertheleſs, different in this 
point. Some uſe a little of it, and others none at all. 
But the manner of the laſt is meagre and dry. Others 
uſe a great deal; and doubtleſs it is the beſt method 
and moſt followed among ſkilful perſons: for beſides that 
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MINIM, in muſic, a note equal to two crotchets, 
or half a ſemibreve. See Music. 

MINIMS, a religious order in the church of Rome, 
fouuded by St Francis de Paula, towards the end of 
the 15th century. Their habit is a coarſe black wool- 
len tuff, with a woollen girdle, of the ſame colours, 
tied in five knots. They are not permitted to quit 
their habit and girdle night nor day. Formerly they 
_ bare-footed, but are now allowed the uſe of 

oes. 

MINIMUM, in the higher geometry, the leaſt 
quantity attainable in a given caſe. 

MINI S TER, a perſon who preaches, performs re- 

__ worſhip in public, adminiſters the ſacraments, 
4 

| Mix1sTrr of State, a perſon to whom the prince 

—_— the adminiſtration of government. Sce Coun- 
LL, 

Foreign Mixisrkk, is* a perſon ſent into a foreign 
country, to manage the affairs of his province, or of 
the ſtate to which he belongs. Of theſe there are two 
kinds; thoſe of the firſt —_ are ambaſſadors, and en- 
s extraordinary, who repreſent the perſons of their 


lovereigns ; the miniſters of the ſecond rank are the 
ordinary reſidents. 


_MINIUM, or Ren-LeaD. 
n aw, 

he general method of 5 

b preparing that colour is 

chere deſeribed; but the following more accurate and 

particular one hath appeared in the laſt editiou of the 
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it is ſpeedy, one may by the uſe of it copy all ſorts of er e 


pictures; which would be almoſt impoſſible otherwiſe; 
notwithſtanding the contrary opinion of ſome, who 
ſay, that in miniature we cannot give the force and all 
the different teints we ſee in pieces in oil. But this is 
not true, at leaſt of good painters; and effects prove 
it pretty plainly: for we ſce figures, landſcapes, pic- 
tures, and every thing elſe in miniature, touched in as 
grand, as true, and as noble a manner, (though more 
tender and delicate), as they are in oil. 

However, painting in oil has its advantages; were 
they only thele, that it exhibits more work, and takes 
up leſs time. It is better defended likewiſe againſt 
the injuries of time; and the right of birth mult be 
granted it, and the glory of antiquity. 

But miniature likewiſe has its advantages; and with- 
out repeating ſuch as have been mentioned already, it 
is neater and more commodious. You may eaſily carry 
all your implements in your pockets, and work when 
and wherever you pleaſe, without ſuch a number of 
preparations. You may quit and reſume it when and 
as often as you will; which is not done in the other; 
in which one is rarely to work dry. 

To conclude: In the art of painting, excellence 
does not depend upon the greatneſs of the ſubject, but 
upon the manner in which it is handled. Some 
catch the airs of a face well; others ſucceed better 
in landſcapes: ſome work in little, who cannot do 
it in large: ſome are ſkilled in colours, who know little 
of defign: others, laſtly, have only a genius for flowers: 
and even the Baſſans got themſelves a fame for ani- 
mals; which they touched in a very fine manner, and 
better than any thing elle. 
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Chemical Dictionary. The furnace in which mi— 
nium is made is of the reverberatory kind, with two 
fire places at the ends; each fire - place being ſepara- 
ted from the area, or body of the furnace, by a wall 
12 inches high. The fire - places are 15 inches broad, 
and their length is equal to the breadth of the whole 
furnace, which is about eight or nine feet, The length 
of the area from one fire- place to the other is ꝙ or 10 
feet. The quantity of lead uſed in one operation is 
about 1500 pounds, of which nine parts are lead ob- 
tained from furnaces where the ore is ſmelted, and one 
part is lead extracted from the ſcoria which is formed 
in ſmelting the ore. This latter kind is ſaid to be ne- 
ceſſary, as the former could not alone be reduced into 
powder. All the lead is at once put into the arce, the 
bottom of which is level. The calx, as faſt as it is 
formed, is drawn to one fide by means of a rake ſuſ- 
pended by a chain before the mouth of the furnace, 
In four or five hours the whole quantity of the lead 1s 
calcined, or, if any pieces remain uncalcined, they arc 
ſeparated, and kept for the next operation. The heat 
employed is that of a cherry-red; and the fire-places 
and mouth are kept open, that the air may accelerate 
the calcination. The powder or calx is to be frequently 
ſtirred to prevent its conereting; and when this opera- 
tion has been continued about 24 hours, the matter is 
taken out of the furnace, and laid on a flat pavement. 
The cold water 1s thrown on it, to give it weight, as 
the workmen ſay; but rather, as ſome think, to make 
it friable. It is then to be ground in a mill, and the 
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part, reſerved for ſome following operation, is to be 
placed at the mouth of the furnace in order to retain 
the melted lead. The fine powder, which is now of a 
yellow colour, is again put into the ſame or a ſimilar 
furnace, and expoſed to a very moderote fire from 36 
to 48 hours; during which time it is ſtirred frequent- 
ly to prevent its conereting; and the powder gradually 
acquires its proper red colour. The minium is then 
wi taken out of the furnace, cooled, and lifted thro? 
an iron ſieve placed in a caſk,” 

MINOR, in law. See Law, n* clxi. 

Mixos, in logic, the ſecond propoſition of a regu- 
lar ſyllogiſm. See Locic. 

MINORCA, an iſland of the Mediterranean, ſi- 
tuated between 39 and 40 degrees of North Latitude, 
and near four degrees of Eaft Longitude. It is about 
33 miles in length from north-weſt to ſouth-eaſt, in 
breadth from eight to twelve, but in general about 
ten miles; ſo that in ſize it may nearly equal the coun- 
ty of Huntingdon or Bedfordſhire. The form is very 
irregular; and the coaſts are much indented by the ſea, 
which forms a great number of little creeks and inlets, 
ſome of which might be very advantageous. 

This iſland is one of thoſe called by the ancient Ro- 
mans Baleares, which aroſe from the dexterity of the 
inhabitants in uſing the fling. It fell under the power 
of the Romans, nber of the northern barbarians, 
who deſtroyed that empire. From them it was taken 
by the Arabs, who were ſubdued by the king of Ma- 
jorca, and he by the king of Spain. The Engliſh 
ſubdued it in 1708, and the French in the late war; 
but it was reſtored to Britain by the treaty of Paris in 
1763. 

The air of this iſland is much more clear and pure 
than in Britain; being ſeldom darkened with thick 
fogs: yet the low valleys are not free from miſts and 
unwholeſome vapours ; and in windy weather the ſpray 
of the ſea is driven over the whole iſland. Hence it 
happens that utenſils of braſs or iron are extremely 
ſuſceptible of ruft, in ſpite of all endeavours to pre- 
ſerve them ; and houſehold furniture becomes mouldy. 
'Fhe ſummers are dry, clear, calm, and exceſſively 
hot; the autumns moiſt, warm, and unequal ;_ at one 
time perfectly ſerene, at another cloudy and tempeſtu- 
ous. During the winter there are ſometimes violent 
ftorms, though neither frequent nor of long conti- 
nuance; and whenever they ceaſe, the weather returns 
to its uſual ſerenity. The ſpring is always variable, 
but reſembles the winter more than the ſummer. The 
changes of heat and cold are neither ſo great nor ſo 
ſudden in this climate as in many others. In the com- 
paſs of a year, the thermometer ſeldom riſes much a- 
bove the Soth, or falls below the 48th degree. In 
ſummer there is ſcarcely ever a difference of four or 
five degrees between the heat of the air at noon and at 

night; and in winter the variation is ſtill leſs conſider- 
able. But this muſt be underſtood of a thermometer 
\ ſhaded from the influence of the ſolar beams; for if ex- 
poſed to them it will often riſe 12, 14, or 16 degrees 
higher than what we have mentioned; and in other ſea— 
ſons the difference between the heat of the air in the 
ſun and in the ſhade is much preater. Yet, even in the 
dog-days, the heat of the atmoſphere, at leaſt in open 
places, ſeldom ſurpaſſes that of human blood. The 
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Minor, finer part is ſeparated by waſhing, while the coarſer 
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winds are very boiſterous about the equinoxe 
ſometimes during during the winter. = 1 — 
they are generally moderate, and, according to the 
obſervations of ſeamen, they, rarely blow in the 
direction near the iſlands adjacent to the gulph of Ly. 
ons as in the open ſea, During the ſummer there is 
commonly a perfect calm in the mornings and even. 
ings : but the middle of the day is cooled by refreſh. 
ing breezes which come from the eaſt, and, followin 
the courſe of the ſun, increaſe gradually till two or 
three in the afternoon ; after which they inſenſibly die 
away, as night approaches. This renders the heat of 
the ſun leſs dangerous and inconvenient ; and if theſe 
breezes intermit for a day or two, the natives grow 
languid and inaQtive from the heat. The northerly 
winds in general are clear and healthy, diſpel the miſts, 
and make a clear blue ſky ; whilſt thoſe which blow 
from the oppoſite quarter, render the air warm, moiſt, 
and unhealthy. The north wind is ſuperior in power 
to all the reſt ; which appears from hence, that the 
tops of all the trees incline to the ſouth, and the 
branches on the north fide are bare and blaſted. The 
next to it in force is the north-weſt. Both are fre. 
quent towards the cloſe of winter, and in the ſpring ; 
and, being dry and cold, they ſhrivel up the leaves of 
the vegetables, deftroy their tender ſhoots, and are 
often exceſſively detrimental to the vineyards and ri- 
ſing corn. The piercing blaſts at that ſeaſon from the 
north-eaſt, as they are more moiſt, and more fre- 
= attended with rain, are leſs prejudicial. The 
outh and ſouth-eaſt winds are by much the moſt un- 
healthy. In whatever ſeaſons they blow, the air is 
foggy, and affects the breathing; but in the ſummer 
ſeaſon they are ſultry and ſuffocating. An exceſſive 
dejection of ſpirits is then a univerſal complaint; and 
on expoling the thermometer to the rays of the ſun, 
the mercury has frequently riſen above the 100th de- 
gree. The welt wind is uſually drier than the ſouth; 
the eaſt is cold and bluſtering in the ſpring, and ſultry 
in the ſummer. 

The weather in Minorca is generally fair and dry; 
but when it rains, the ſhowers are heavy, though of 
ſhort continuance, and they fall moſt commonly in the 
night. The ſky in ſummer is clear, and of a beauti- 
ful azure, without clouds of rain ; but moderate dews 
deſcend regularly after ſunſet, In autumn the wea- 
ther becomes leſs ſerene ; whirlwiuds and thunder be- 
come frequent ; and in the night-time lightning, and 
thoſe meteors called falling /tars, are very common. 
Water-ſpouts alſo are often ſeen at that ſeaſon, and 
frequently break upon the ſhore. A ſudden alteration 
in the weather takcs place about the autumnal equi- 
nox ; the ſkies are darkened with clouds, and the rains, 
fall in ſuch quantities, that the torrents thereby 0c- 
caſioned, pouring down from the hills, tear up trees 
by the root, carry away cattle, break down fences, 
and do conſiderable miſchief to the gardens and vire- 
yards. But theſe anniverſary rains are much more 
violent than laſting; always falling in ſudden and 
heavy ſhowers, with intervals of fair weather. They 
are accompanied with thunder, lightning, and qual 
of wind, moſt commonly from the north. Hail and 
ſnow are often intermixed with the rains which fall in 
winter and in ſpring; but the ſnow, for the molt 


part, dillulves izamediately ; and ice is here 20 m_ 
mo 


ſame 
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The whole coaſt of Minorca lies low; and there are 
only a few hills near the centre, of which the moſt 
conſiderable, named Toro by the inhabitants, may be 
ſ-en at the diſtance of 12 or 14 Jeagues from the land. 
The ſurface of the iſland is rough and unequal; and in 
many places divided by long narrow vales of a conli- 
derable depth, called barrancoes by the natives. They 
begin towards the middle of the iſland, and after ſeve- 
ral windings terminate at the ſea. The ſouth-weſt fide 
is more plain and regular towards the north-eaſt 
where the hills are higher, with low, marſhy valleys 
berwixt them, the ſoil leſs fruitful, and the whole tract 
unhealtby to man and beaft. Near the towns and 
villages the fields are well cultivated, and incloſed with 
ſtone-walls; but the reſt, for the moſt part, are rocky, 
or covered with woods and thickets. There are ſome 
pools of ſtanding water, but very few rivulets; which 
is the greateſt defect about the iſland, as the inhabi- 
tants have ſcarcely any wholeſome water excepting 
what is ſaved from the clouds. ; 

The ſoil is light, thin, and very tony, with a good 
deal of ſea-ſalt, and, in ſome places, of calcareous nitre 
intermixed. In moſt places there is ſo little earth, 
that the iſland appears to be but one large irregular 
rock covered here and there with mould, and an infi- 
vite variety of ſtones. Notwithſtanding this, how- 
ever, it is not only extremely proper for vineyards, but 


produces more wheat and barley than could at firſt 


light be imagined z and, if the peaſants may be cre- 
dited, it would always yield a quantity of corn and 
wine ſufficient for the natives, did not the violence of 
the winds, and the exceſſive drought of the weather, 
frequently ſpoil their crops. The fields commonly lie 
fallow for two years, and are ſown the third. About 
the latter end of winter, or the beginning of ſpring, 
they are firſt broke up; and next autumn, as foon as the 
rains fall, they are again ploughed and prepared for 
receiving the proper ſeeds. The tillage is very eaſily 
performed; for a plough fo light as to be tranſported 
from place to place on the ploughman's ſhoulder, and 
to be drawn by an heifer, or an ais ſometimes aſſiſted 
by an bog, is ſufficient for opening ſo thin a ſoil. The 
later the harveſt happens, the more plentiful it proves. 
The barley is uſually cut down about the 2oth of May 
N. S. and the wheat is reaped in June; ſo that the 
whole harveſt is commonly got in by midſummer-day. 
The grain is not threſhed with flails as in this conn- 
try, but trodden out an a ſmooth piece of rock by 
oxen and aſſes, according to the cuſtom of the eaſtern 
nations, 

The natives of Minorca are commonly lean, thin, 
and well-built, of a middle ftature, and olive com- 
plexion ; but their character is by no means agree- 
able. Such is the natural impetuoſity of their temper, 
that the ſlighteſt cauſe provokes them to anger; and 
they ſeem to be incapable of forgiving or forgetting 
an injury. Hence quarrels break out daily, even among 
neighbours and relations; and family-diſputes are 
tranſmitted from father to ſon; and thus, though 
wwyers and pettifoggers are very numerous in this 
country, there are {tiIl too few for the clients. Both 
es are, by conſtitution, extremely amorous : they 
are often betrothed to each other while children, and 
marry at the age of 14. The women have eaſy la- 


bours, and commonly return in a few days to their u- Minorca, 


ſual domeſtic buſineſs ; but, leſt the family ſhould be- 
come too numerous for their income, it is a practice 
among the poorer ſort to keep their children at the 
breaſt for two or three years, that by this means the 
mothers may be hindered from breeding. 

Bread of the fineſt wheat flour, well fermented 
and well baked, is more than half the diet of people 
of all ranks. Rice, pulſe, vermicelli, herbs and 
roots from the garden, ſummer- fruits, pickled olives, 
and pods of the Guinea pepper, make up almoſt all 
the other half; ſo that ſcarce a fifth of their whole 
food is furniſhed from the animal-kingdom, and of 
this fiſh makes by much the moſt conſiderable por- 
tion. On Fridays, and other faſt- days, they abſtain 
entirely from fleſh; and during Lent they live altoge- 
ther on vegetables and fiſh, excepting Sundays, when 
they are permitted the uſe of eggs, cheeſe, and milk. 
Moſt of their diſhes are high-ſeaſoned with pepper, 
cloves, cinnamon, and other ſpices ; and garlic, o- 
nions, or leeks, are almoſt conftant ingredients. They 
eat a great deal of oil, and that none of the ſweeteſt 
or beſt flavoured ; uſing it not only with ſallads, but 
alſo with boiled and fried fiſh, greens, pulſe, &c. in- 
ſtead of butter. A ſlice of bread ſoaked in boiled wa- 
ter, with a little oil and ſalt, is the common break faſt 
of the peaſants, well known by the name of o/eagua. 
Their ordinary meals are very frugal, and conſiſt of 
very little variety; but on feſtivals and other ſolemn 
occaſions, their entertainments are to the laſt degree 
profuſe and extravagant, inſomuch that the bill of fare 
of a country farmer's wedding-dinner would ſcarce be 
credited, 

With regard to other matters, the Minorquins are ac- 
cuſed of prodigious indolence in the way of buſineſs, and 
neglect of the natural advantages they poſſeſs. In the 
bowels of the earth are iren, copper, and Ilcad-ores, of 
none of which any uſe hath been made except the laſt, 
A lead- mine was worked to advantage ſome time ago, 
and the ore ſent into France and Spain for the uſe of 
the potteries in thoſe countries. The proprietor diſ- 
continued his work on ſome ſmall diſcouragement; and 
indeed it is ſaid, that theſe people are of all mankind 
the moſt eaſily put out of conceit with an undertaking 
that does not bring them in mountains of preſent gain, 
or that admits of the ſlighteſt probability of diſap- 
pointing their moſt ſanguine expectations: nor will 
their purſe admit of many diſappointments; and thus 
their poverty co-operating with their natural deſpon- 


dence and love of eaſe, is the principal cauſe of their 


backwardneſs to engage in projects, though ever ſa 
promiſing, for the improvement of their private for- 
tune, and the advamage of the commerce of their 
country. This lead-ore went under the name of vernis 


among the natives, as it was wholly uſed by the pot- 


ters in varmihing and glazing their carthen veſſels. 
There are few exports of any account, and they 
are obliged to their neighbours for near one-third 
of their corn, all their oil, and ſuch a variety of ar- 
ticles of leſs conſideration, that nothing could pre- 
ſerve them from a total bankruptcy, but the Englith 
money circulated by the troops, which is exchanged 
for the daily ſupplies of proviſions, increaſed by the 
multiplication of vineyards, the breeding of poultry, 
and the production of vegetables, in a proportion of 
N 1K 
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Tnorca, at leaſt five to one ſince the iſland has been in our 


poſſeſſion. It will not require many words to enume- 
rate their exports : they make a ſort of cheeſe, little 
liked by the Engliſh, which ſells in Italy at a very 
great price; this, perbaps, to the amount of 800 I. 
fer annum. The wool they ſend abroad may produce 
9001. more. Some wine is exported; and, if we add 
to its value that of the home-conſumption, which has 


every merit of an export, being nine parts in ten ta- 


ken off by the troops for ready money, it may well be 
eſtimated at 16,0001. a-year. In honey, wax, and 
ſalt, their yearly exports may be about 4001. and this 
comes pretty near the ſum of their exports, which we 
eſtimate together at 18,100 I. Sterling per annum. 

A vaſt balance lies againſt them, if we confider the 
variety and importance of the articles they fetch from 
other_countries, for which they muſt pay ready caſh. 
Here it may be neceſſary to withdraw ſome things 
from the heap, ſueh as their cattle, ſheep, and fowls, 
on which they get a profit; for the country does not 
produce them in a ſufficient abundance to ſupply them, 
eſpecially when we have a fleet of men of war ſta- 
tioned there. 

Their imports are, corn, cattle, ſheep, fowls to- 

bacco, oil, rice, ſugar, ſpices, hard-ware, and tools 
of all kinds; gold and filver lace; chocolate, or 
cacoa to make it; tobacco, timber, plank, boards, 
mill- ſtones, tobacco-pipes, playing cards, turnery 
ware, ſeeds, ſoap, ſaddles; all manner of cabinet-, 
makers work, iron ſpikes, nails, fine earthen-ware, 
glaſs, lamps, braſiery, paper, and other ſtationary 
wares ; copperas, galls, dye-ſtuffs, painters bruſhes, 
and colours; muſical inſtruments, muſic, and ftrings ; 
watches, wine, fruit, all manner of fine and printed 
linens, muſlins, cambries, and laces ; bottles, corks, 
ſtarch, indigo, fans, trinkets, toys, ribbands, tape, 
needles, pins, ſilk, mohair, lanthorns, cordage, tar, 
pitch, rolin, drugs, gloves, fire-arms, gunpowder, 
ſhot, and lead; hats, caps, velvet, cotton ſtuffs, 
woollen cloths, ſtockings, capes, medals, veſtments, 
luſtres, pictures, images, agnus Dei's, books, pardons, 
bulls, relics, and indulgencies. 

The iſland is divided into what they ſtyle terminos, 
of which there were anciently five, now reduced to 
four, and reſemble our counties. 'The termino of 
Ciudadella, at the north-weftern extremity of the 
iſland, is ſo ſtyled from this place, which was once a 
city, and the capital of Minorca, It makes a vene- 
rable and majeſtic figure, even in its preſent ſtate of 
decay, having in it a large Gothic cathedral, ſome 
other churches and convents, the governor's palace, 
and an exchange, which is no contemptible pile. 
There are in it 600 houſes, which, before the ſeat of 

overnment and the courts of juſtice were removed to 
E were fully inhabited; and there are ſtill more 
gentlemens families here than in all the reſt of the 
iſland. It hath a port commodious enough for the 
veſſels employed in the trade of this country, which, 
though in the poſſeſſion of a maritime power, is leſs 
than it formerly was. It is ſtill, in the ſtyle of our 
officers, the beſt quarters (and there are none bad), in 
the country; and if there was a civil government, ald 
the place made a free port, the belt judges are of 
opinion it would very ſoon become a flouriſhing place 
again; and the fortifications, if it ſhould be found 


neceſſary, might then alſo be eaſily reſtored and im 
proved. y 

The termino of Fererias is the next, a narrow (1; 
reaching croſs from ſea to ſea, and the country ul 
cultivated; it is therefore united to Mercandal. In this | 
lait termino ftands Mont-toro in the very centre of 
the ifſe, and the higheſt ground, ſome {ay the on 
mountain in it; on the ſummit of which there * 
convent, where, even in the hotteſt months, the monks 
enjoy a cool air, and at all times a moſt delightful 
proſpect. About fix miles north from Mont-torg 
ſtands the caſtle that eovers Port Fornelles, which is 
a very ſpacious harbour on the eaſt fide of the iſland. 
There are in it ſhoals and foul ground, which, to thoſe 
who are unacquainted with them, render it difficult 
and dangerous; yet the packets bound from Mahon to 
Marſeilles frequently take ſhelter therein; and while 
the Spaniards were in poſſeſſion of the iſle, large ſhips 
and men of war frequented it. At a {ſmall diſtance 
from this lies another harbour called 4daia, which 
runs far into the land; but being reputed unſafe, and 
being ſo near Fornelles, is at preſent uſeleſs. The 
country about it 18, however, ſaid to be the pleaſanteſt 
and wholeſomeſt ſpot in the iſland, and almoſt the 
only one plentifully ſupplied with excellent ſpring- 
water, ſo that the gardens are well laid out, and the 
richeſt and fineft fruits grow here in the higheſt per- 
fection. Alaior is the next termino, in which there is 
nothing remarkable but the capital of the ſame name, 
well ſituated on an eminence, in a pleaſant and tolerably 
cultivated country. 

The termino of Mahon, at the ſouth-eaſt end of the 
iſland, is at preſent the moſt conſiderable of them all, 
containing about 60,000 Engliſh acres, and nearly 
one-half of the inhabitants in Minorca, The town of 
Mahon derives its name from the Carthaginian general 
Mago, who is univerſally allowed to be its founder. 
It ſtands on an eminence on the weſt fide of the har- 
bour, the aſcent pretty ſteep. There are in it a large 
church, three convents, the governor's palace, and 
ſome other public edifices. It is large; but the ſtreets 
are winding, narrow, and ill-paved. The fortreſs of 
St Philip ſtands near the entrance of the harbour, 
which it covers, is very ſpacious, of great ſtrength, 
with ſubterranean works to prote& the garriſon from 
bombs, large magazines, and whatever elſe is neceſſary 
to render it a complete fortification, and hath a nu- 
merous and well-diſpoſed artillery. Port Mahon is 
allowed to be the fineſt harbour in the Mediterranean, 
about go fathoms wide at its entrance, but within very 
large and ſafe, ſtretching a league or more into the 
land. Beneath the town of Mahon there is a very fine 
quay, one end of which is reſerved for the ſhips of 
war, and furniſhed with all the accommodations ne- 
ceſſary for carecning and refitting them; the other 
ſerves for merchantmen. On the other fide the bat 
bour is Cape Mola, where it is generally agreed a 
fortreſs might be conſtructed which would be 1mpreg- 
nable, as the caſtle of St Philip was eſteemed before 
we took it, and beſtowed ſo much money upon it, 
that, though ſome works were erected at Cape Mala, 
it was not judged proper to proceed in the fortifica- 
tions there at a freſh expence; at leaſt this is the only 
reaſon that hath been aſſigned. 

MINOS, in fabulous hiſtory, king of Crete, was 

| Rhadaman- 
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built ſeveral cities in the iſland of Crete; to have given 
Jaws to the Cretans 3 and to have had a ſon, from 
whom ſprung Minos II. king of Crete, Sarpedon, and 
Rhadamanthus, who diſtributed juſtice with ſuch ſe- 
2 of hell, where the moſt difficult caſes were 
referred to Minos, who was diſtinguiſhed from the reſt 
by his holding a ſceptre of gold. 

MINOTAUR, in antiquity, a fabulous monſter 
much talked of by the poets, feigned to be half man 
and half bull. 

The minotaur was brought forth by Paſiphäe, wife 
of Minos king of Crete. It was ſhut up in the 
labyrinth of that iſland, and at laſt killed by The- 
ſeus. 

Servius gives the explanation of this fable: he ſays 
that a ſecretary of king Minos, named Taurus, “ bull,“ 
having an intrigue with the queen (Pafiphie) in the 
chamber of Dædalus, ſhe was at length delivered of 
twins; one of whom reſembled Minos, and the other 
Taurus. This occaſioned the production to be reputed 
monſtrous. 

MINOW, a very ſmall ſpecies of cyprinus, ſo well 
known that it needs no deſcription, 

MINSTREL, an ancient term for a finger and 
inſtrumental performer. 

The word -in/trel is derived from the French mene- 
firier, and was not in uſe here before the Norman 
conqueſt. It is remarkable, that our old monkifh 
hiſtorians do not uſe the worc citharedus, cantator, or 
the like, to expreſs a èuinſtrel in Latin; but either 
mimus, hiſtrio, joculator, or ſome other word that im- 
plies ure. Hence it ſhould ſeem that the minſtrels 
{ct olf their finging by mimicry, or action; or, ac- 
cording to Dr Brown's hypothefis, united the powers 
of melody, poem, and dance. 

The Saxons, as well as the ancient Danes, had been 
accuſtomed to hold men of this profeſſion in the 
higheſt reverence. Their {kill was conſidered as ſome- 
thing divine, their perſons were deemed ſacred, their 
attendance was ſolicited by kings, and they were 
every-where loaded with honours and rewards. In 
ſhort, poets and their art were held among them in 
that rude admiration which is ever ſhewn by an ig- 


norant people to ſuch as excel them in intellectual 


accompliſhments. When the Saxons were converted 
to Chriſtianity, in proportion as letters prevailed a- 
mong them, this rude admiration began to abate, and 
poetry was no longer a peculiar profeſſion. The poet 


and the minſtrel became two perſons. Poetry was 


1 by men of letters indiſcriminately, and many 
ot the moſt popular rhymes were compoſed amidſt the 


. > . 2 
leiſure and retirement of monaſteries. But the min- 
and got their 


3 continued a diſtinct order of men, 
— by ſinging verſes to the harp at the houſes 
- = great. There they were ſtill hoſpitably and re- 
- fully received, and retained many of the honours 
mY their predeceſſors the Bards and Scalds. 
2 indeed, though ſome of them only recited the 
23 of others, many of them ſtill compoſ- 
2 ne and all of them could probably 
= * ew ſtanzas on occaſion. There is no 

ut moſt of the old heroic ballads were pro- 


d . 
og wh order of men, For — ſome of 


e 
aur the ſon of Jupiter and Europa, He is ſaid to have 


that they were, according to the poets, conſti- 


tribes, as well as among their Daniſh brethren. 
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the larger metrical romances might come from the Minſtrel. 


pen of the monks or others, yet the ſmaller narratives 
were probably compoſed by the minſtrels who ſung 
them. From the amazing variations which oecur in 
different copies of theſe old pieces, it is evident they 
made no ſcruple to alter each other's productions, and 
the reciter added or omitted whole ſtanzas, according 
to his own fancy or convenience. | 

In the early ages, as is hinted above, this pro- 
feſſion was held in great reverence among the Saxon, 
This 
appears from two remarkable faQs in hiſtory, which 
ſhew that the ſame arts of muſic and ſong were equally 
admired among both nations, and that the privileges 
and honours conferred upon the profeſſors of them 
were common to both; as it is well known their 
cuſtoms, manners, and even language, were not in 
thoſe times very diſſimilar. 

When king Alfred the Great was defirous to learn 
the true ſituation of the Daniſh army, which had in- 
vaded his realm, he aſſumed the dreſs and character of 
a minſtrel ; and taking his harp, and only one at- 
tendant, (for in the earlieſt times it was not unuſual 
for a minſtrel to have a ſervant to carry his harp), he 
went with the utmoſt ſecurity into the Daniſh camp. 


'And though he could not but be known to be a Saxon, 


the character he had aſſumed procured him a hoſpitable 
reception; he was admitted to entertain the king at 
table, and ſtaid among them long enough to contrive 
that aſſault which afterwards deſtroyed them. This 
was in the year 898. 

About 60 years after, a Daniſh king made uſe 
of the ſame diſguiſe to explore the camp of kin 
Athelſtan. With his harp in his hand, and dreſſed 
like a minſtrel, Anlaff king of the Danes went 
among the Saxon tents, and taking his ſtand near the 
king's pavilion, began to play, and was immediately 
admitted. There he entertained Athelſtan and his 
lords with his finging and his muſic; and was at 
length diſmiſſed with an honourable reward, though 
his ſongs muſt have diſcovered him to have been a 
Dane. Athelſtan was ſaved from the conſequences 
of this ſtratagem by a ſoldier, who had obſerved An- 
laff bury the money which had been given him, from 
ſome ſcruple of honour, or motive of ſuperſtition. This 
occaſioned a diſcovery. 

From the uniform procedure of both theſe kings, it 
is plain that the ſame mode of entertainment prevailed 
among both people, and that the minſtrel was a pri- 
vileged character among both. Even as late as the 
reign of Edward II. the minſtrels were eaſily admitted 
into the royal preſence, as appears from a paſſage in 
Stow, which alſo ſhews the ſplendour of their ap- 
pearance. | 

% In the year 1$16, Edward the ſecond did ſo- 
lemnize his feaſt of Pentecoſt at Weſtminſter, in the 
great hall : where fitting royally at the table with his 
peers about him, there entered a woman adorned like 
a minſtrel, fitting on a great horſe trapped, as min- 
ſtrels then uſed, who rode round about the tables, 
ſhewing paſtime ; and at length came up to the king's 
table, and laid before him a letter, and forthwith 
turning her horſe, ſaluted every one, and departed.” — 
The ſubje& of this letter was a remonſtrance to the 


king on the favours heaped by him on his minions, to 


29 A the 
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The meſſenger was ſent in a minſtrel's habit, as white cotton. His doublet-ſleeves of black worſteg : 


what would gain an eafy admiſſion; and was a woman 
concealed under that habit, probably to difarm the 
king's reſentment : for we do not find that any of the 
real minſtrels were of the female ſex; and therefore 
conclude this was only an artful contrivance peculiar 
to that occaſion, 

Ia the 4th year of Richard II. John of Gaunt 
erected at Tetbury in Staffordſhire a court of minſtrels, 
with a full power to receive ſuit and ſervice from the 
men of this profeſſun within five neighbouring counties, 
to enact laws, and determine their controverſies; and 
to apprehend and arreit ſuch of them as ſhould refuſe 
to appear at the ſaid court, annually held on the 16th 
of Auguſt. For this they had a charter, by which 
they were empowered to appoint a king of the min- 
ſtrels, with four officers, to preſide over them. Theſe 
were every year elected with great ceremony; the 


whole form of which is defcribed by Dr Plott: in 


whoſe time, however, they ſeem to have become mere 
muſicians. 

Even ſo late as the reign of king Henry VIII. the 
reciters of verſes or moral ſpeeches learnt by heart, 
intruded without ceremony into all companies; not 
only in taverns, but in the houſes of the nobility 
themſelves. This we learn from Eraſmus, whoſe ar- 
gument led him only to deſcribe a ſpecies of theſe men 
who did not fing their compoſitions; but the others 
that did, enjoyed without doubt the ſame privileges. 

We find that the minſtrels continued down to the 
reign of Elizabeth ; in whoſe time they had loſt much 
of their dignity, and were ſinking into contempt and 
neglect. Yet ſtill they ſuſtained a character far ſu- 
perior to any thing we can conceive at preſent of the 
fingers of old ballads. 

When queen Elizabeth was entertained at Killing 
worth caſtle by the earl of Leiceſter in 1575, among 
the many devices and pageants which were exhibited 
for her entertainment, one of the perſonages intro- 
duced was that of an ancient minſtrel, whoſe appear- 
ance and dreſs are ſo minutely deſcribed by a writer 
there preſent, and gives us ſo diſtin an idea of the 
character, that we ſhall quote the paſſage at large. 

« A perſon very meet ſeemed he for the purpoſe, 
of a xlv. years old, apparelled partly as he would 
himſelf. His cap off: his head ſeemingly rounded 
tonſterwiſe : fair-kembed, that, with a ſponge daintly 
dipt in a little capon's greaſe, was finely ſmoothed, to 
make it ſhine like a mallard's wing. His beard 
ſmugly ſhaven : and yet his ſhirt after the new trink, 
with ruffs fair flarched, ſleeked and gliſtering like a 
pair of new ſhoes, marſhalled in good order with a ſet- 
ting ſtick, and ſtrut, © that? every ruff Rood up like a 
wafer. A. fide [i. e. long] gown of Kendale green, 
after the freſhneſs of the year now, gathered at the 
neck with a narrow gorget, faſtened RN with a white 
elaſp and a keeper cloſe up to the chin; but eaſily, for 
beat, to undo when he liſt. Seemingly begirt in a red 

caddis girdle : from that a pair of capped Sheffield 
knives hanging a' two ſides. Out of his boſom drawn 


from a lappet of his napkin edged with a blue lace, 


and marked with a D for Damian ; for he was but a 
Latchelor yet. 


His gown had fide Li. e. long] ſleeves down to mid- 


upon them a pair of points of tawny-chamlet 
along the wriſt with blue threaden pointes. A wealt 
towards the hands of fuſtian-a-napes. A pair of reg 
neather ſtocks. A pair of pumps on his feet, with a 
croſs cut at his toes for corns; not new indeed, yet 
cleanly blackt with foot, and ſhining as a ſhoin 
horn. . 
4 About his neck a red ribband ſuitable to his girdle 
His harp in good grace dependent before him. His 
wrett tyed to a green lace and hanging by : under the 
gorget of his gown a fair flaggon chain, (pewter for) 


filver, as a ſquire Minſtrel of Middleſex, that travelled 


the country this ſummer ſeaſon, unto fair and wor. 
ſhipful mens houſes. From his chain hung a ſcutcheon, 
with metal and colour, reſplendent upon his breaſt, of 
the ancient arms of Iſlington,” 

—'This minſtrel is deſcribed as belonging to that 
village. We ſuppole ſuch as were retained by noble 
families, wore their arms hanging down by a filver 
chain as a kind of badge. From the expreſſion of 
Squire Minſtrel] above, we may conclude there were 
other inferior orders, as Yeomen Minftrels, or the 
like. 

This minſtrel, the author tells us a little below, 
cc after three lowly courteſies, cleared his voice with a 


bem . . . and wiped his lips with the hollow of lis 


hand for filing his napkin; tempered a firing or two 
with his wreſt ; and, after a little warbling on. his harp 
for a prelude, came forth with a ſolemn fong, war- 
ranted for (tory out of king Arthur's acts, &c.“ 
Towards the end of the 16th century, this claſs of 


men had loſt all credit, ard were ſunk ſo low in the 


public opinion, that in the 39th year of Elizabeth a 
ſtatute was paſſed by which “ minſtrels, wandering 
abroad” were included among * rogues, vagabonds, 
and fturdy beggars,” and were adjudged to be puniſh- 
ed as ſuch. This act ſeems to have put an end to the 
profeſſion, for after this time they are no longer men- 
tioned, 

MINT, the place in which the king's money 1 
coined. See Cornace. 

There were anciently mints in almoſt every county 
in England; but the only mint at preſent in the Bri- 
tiſh dominions is that in the tower of London, The 


officers of the mint are, 1. The warden of the mint, who | 


is the chief; he overſees the other officers, and receives 
the bullion. 2. The maſter-worker, who receives the 
bullion from the warden, cauſes it to be melted, deli- 
vers it to the moneyers, and, when it is coined, re- 
ceives it again. 3. The comptroller, who is the over- 
ſeer of all the inferior officers, and ſees that all the 
money is made to the juſt aſſize. 4. The aſſay-maier, 
who weighs the gold and filyer, and ſees that it t 
according to the ſtandard. 5. The auditor, who 
takes the accounts. 6. The ſurveyor of the melting; 
who, after the aſſay-maſter has made trial of the bol. 
lion, ſees that it is caſt out, and not altered after it! 
delivered to the melter.. 7. The engraver; who el. 
graves the ſtamps and dyes for the coinage of ile 
money. 8. The clerk of the irons; who ſecs that 
the irons are clean and fit to work with. 9. = 
melter; who melts the bullion before it be cone” 


. ides for and 
10. The provoſt of the mint; who prov! 2 
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all the moneyers. 11. The blanchers, who 
gona gr cleanſe the money. 12. The moneyers 
ſome of whom forge the money, ſome ſhear it, ſome 
round and mill it, and ſome ſtamp and coin it. 13. The 
orters, who keep the gate of the mint. 
Mixr-Marks. It hath been uſual, from old time, 
to oblige the maſters and workers of the mint, in the 
jndentures made with them, © to make a privy mark 
in all the money that they made, as well of gold as of 
ſilver, ſo that another time they might know, if need 
were, and witte which moneys of gold and ſilver 
among other of the ſame moneys, were of their own 
making, and which not.“ And whereas, after every 
trial of the pix at Weſtminſter, the maſters and workers 
of the mint, having there proved their moneys to be 
lawful and good, were immediately entitled to receive 
their guietus under the great ſeal, and to be diſcharged 
from all ſuits or actions concerning thoſe moneys, it 
was then uſual for the ſaid maſters and workers to 
change the privy mark before uſed for another, that 
ſo the moneys from which they were not yet dit. 
charged might be diſtinguiſhed from thoſe for which 
they had already received their quietus; which new 
mark they then continued to ſtamp upon all their 
moneys, until another trial of the pix gave them alſo 
their guetus concerning thoſe, 

Th pix is a ſtrong box with three locks, whoſe 
keys are reſpeQively kept by the warden, maſter, and 
comptroller of the mint; and in which are depoſited, 
fealed up in ſeveral parcels, certain pieces taken at ran- 
dom out of every journey, as it is called; that is, out of 
every 15 pounds weight of gold, or 60 pounds weight 
of ſilver, before the ſame is delivered to the proprie- 
tors. And this pix is, from time to time, by the king's 
command, opened at Weſtminſter, in the preſence of 
the lord- chancellor, the lords of the council, the lords - 
commiſſioners of the treaſury, the juſtices of the ſeveral 
benches, and the barons of the exchequer; before 
whom a trial is made, by a jury of goldſmiths impan- 
nelled and ſworn for that purpoſe, of the collective 
weights of certain parcels of the ſeveral picces of gold 
and filver taken at random from thoſe contained in 
the pix; after which thoſe parcels being ſeverally 
meited, afſays are then made of the bullion of gold 
and filver ſo produced, by the melting certain ſmall 
quantities of the ſame againſt equal weights taken 
from the reſpective trial- pieces of gold and filver that 
are depoſited and kept in the exchequer for that uſe. 
This is called the ria! of the pix; the report made by 
the jury upon that trial is called the verdickt of the pix 
for that time; and the indented trial-pieces juſt above- 


Mio. 


laudard lver, made with the greateſt care, and deli- 
vered in upon oath, from time to time as there is oc- 
cation, by a jury of the moſt able and experienced 
goldſmiths, ſummoncd by virtue of a warrant from 
the lords of the treaſury to the wardens of the myſtery 
of goldſmiths of the city of London for that purpoſe; 
and which plates being ſo delivered in, are divided 
each, at this time, into ſeven parts by indentures, one 
of which parts is kept in his majeſty's court of ex- 
chequer at Weſtminſter, another by the ſaid company 
of goldſmiths, and two more by the. officers of his 
majelty's mint in the tower; the remaining three be- 


wg lor the vie of the mint, &c, in Scotland. The 
I 


mentioned, are certain plates of ſtandard gold and 


M I N 8-5 M I N 


pix has ſometimes been tried every year, or even Mint 
oftener, but ſometimes not more than once in ſeveral 
years: and from hence is underſtood how it comes to 


Mirabil's, 


ht. A 


paſs, that, among the pieces that are dated as well as 
marked, three or more different dates are ſometimes 
found upon pieces impreſſed with the ſame mark; and 
again, that different marks are found upon pieces 
bearing the fame date. Theſe marks are firſt obſerv- 
able upon the coins of king Edward III.; the words 
?bove quoted concerning thoſe marks are from the in- 
dentures made with the lord Haſtings, maſter and 
worker to king Edward IV.; and the marks them- 
ſelves continued to be ſtamped very conſpicuouſly 
npon the moneys, till the coinage by the mill and 
ſcrew was introduced and ſettled after the Reſtoration, 
in the year 1662: fince which time, the moneys being 
made with far greater regularity and exactueſs than 
before, theſe marks have either been totally laid aſide, 
or ſuch only have been uſed as are of a more ſecret 
nature, ws | only known to the officers and engravers 
concerned in the coinage: and indeed the conftant 
practice that has ever ſince prevailed, of dating all the 
ſeveral pieces, has rendered all ſuch marks of much leſs 
conſequence than before. 

Mixr, in botany. See Mevr. 

MINUET, a very graceful kind of dance, conſiſt- 
ing of a coupee, a high ſtep, and a balance: it begins 
with a beat, and its motion is triple. 

The invention of the minuet ſeems generally to be 
eſcribed to the French, and particularly to the inha- 
bitants of the province of Poictou. The word is ſaid 
by Menage and Furetiere to be derived from the 
French menue or menu, „ ſmall, or little;”” and in 
ſtrictneſs fignifies a ſmall pace. The melody of this 
dance conſiſts of two ſtrains, which, as being repeated, 
are called repriſes, each having eight or more bars, but 
never an odd number. 'The meaſure is three crotchets 
in a bar, and is thus marked 4, though it is commonly 
performed in the time 4. Walther Cooks of a minuet 
in Lully's opera of Roland, each ſtrain of which con 
tains ten bars, the ſectional number being 5; which 
renders it very diflicult to dance. 

MINUTE, in geometry, the 60th part of a degree 
of a circle. 

MixurTE / Time, the Goth pore of an hour. 

MixuTE, in architecture, uſually denotes the Goth, 
ſometimes the zotb, part of a module. See Axzcui- 
TECTURE, 

MinuTE is alſo uſed for a ſhort memoir, or ſketch 
of a thing taken in writing, 

MINUTIUS rrrix. See Frrix. 

MIQUELETS, a name given to the Spaniards who 
inhabit the Pyrenean mountains on the frontiers of 
Arragon and Catalonia, and live by robbing. 

MIQUELON, a ſmall deſert iſland to the ſouth 
welt of Cape May in Newfoundland, ceded to the 
French by the peace of 1763, for drying and curing 
their fiſh. W. Long. 54. 30. N. Lat. 47. 22. 

MIRABILIS, MaxveL or Perv; a genus of the 
monogynia order, belonging to the pentandria claſs 
of plants. 

The moſt remarkable ſpecies are, 

1. The jalappa, or common marvel of Peru, hath 
a large, thick, fleſhy root; an upright, thick, joint- 
ed ſtalk, dividing and branching numeroully, widely, 
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Mirabilis. and erectly, a yard or more high; garniſhed with All the ſpecies are of a tender nature, 
oblong, broad, oppoſite leaves; and all the branches to endure the open air here fully day an 
and ſhoots terminated by numerous flowers in clu- May or June; that is, they being raiſe 
llers, of different colours in the varieties. Of this ſpring, chiefly in hot-beds under glaſſes 
there are varieties with white flowers—with yel- forwarded there until the beginning of June, then full 
low flowers with purple flowers with red flowers— expoſed in the borders or pots, they become lar . 
with white and yellow flowers—white and purple flow- braachy plants in July and Auguſt, and continue "25.4 
ers—purple and yellow flowers—red and yellow flow- ing until October or November, till prevented b the 
ers. Several other varieties often riſe from ſeed; and cold. 5 * 
it is remarkable that although ſeveral of the above co- They are all elegant furniture for the principal com- 
lours and variegations are Patios common to the* partments of the pleaſure-ground, they being both ve 
ſame plant, yet it is rare that a plant of this ſpecies ornamental in their large 3 growth, cloſely gar- 
produces flowers of one of thoſe colours alone; ſome- niſhed with leaves; wk by flowering ſo numerouf] 
times, however, the ſame plant will exhibit only white ſeem as if entirely covered with flowers, in PA cad 
and purple flowers ſeparate, and ſometimes both co- plentiful ſucceſſion from July till the beginning of win. 
Jours in the ſame flowers, intermixed with the plain ter, as aforeſaid, 
ones: the ſame is alſo obſervable in the red and yel- The roots of all theſe plants is a ſtrong purgative 
low; others have plain flowers of ſeveral different co- and given in a double quantity operate equal to the 
lours, and ſometimes variegated flowers alſo on the true jalap. 
ſame plants. The root of this ſpecies was ſuppoſed The propagation of all the ſpecies is by ſeed in the 
to be the true officinal jalap, but which is ſince diſco- ſpring, either in a warm border, or in a hot · bed; but 
vered to be the root of a ſpecies of convolvulus. the latter will forward the plants to conſiderably the 
2. The longiflora, or long-flowered mirabilis, hath earlieſt and greateſt degree of perfection. 
a large, thick, fleſhy root; a thick ftalk, dividing low MIRACLE, is defined by Dr Samuel Clarke, to 
into many declinated ſpreading branches, extending be a work effected in a manner different from the com- 
two or three feet every way ; large, heart-formed, mon and regular method of providence, by the inter- 
hairy, viſcous leaves, in oppoſite pairs; and all. the poſition either of God himſelf, or ſome intelligent agent 
branches and ſhoots terminated by white flowers in {ſuperior to man. 
cluſters, having very long tubes, nodding downward. It has been much controverted, whether true mi- 
3. The dichotoma, dichotomous, or forked mirabi- racles can be worked by any leſs power than the im- 
lis; hath a thick fleſhy root; an upright, thick, ſwol- mediate power of God; and whether to complete the 
len, jointed ſtem, branching forkedly two or three evidence of a miracle, the nature of the doctrine pre- 
feet high; oblong oppoſite leaves; and ſmalliſh red tended to be proved by it is neceſſary to be taken in- 
flowers at the axillas, ſingly and cloſe- ſitting. to the conſideration. The above learned author un- 
All theſe plants flower in July, continuing in plen- dertakes to ſet this matter in a clear light, as follows, 
tiful ſucceſſion until October, very conſpicuous and In reſpe& to the power of God, and the nature of 
elegant. They have the ſingularity of being ſhut all the things themſelves, all things that are poſſible at 
1 day, and expanding towards the evening when the ſun all, are equally eaſy to be done: it is at leaſt as great 
Fi declines; hence the inhabitants of the Indies, where an act of power to cauſe the ſun to move at all, as to 
they grow naturally, called them four o'clock flowers: cauſe it at any time to ſtand ſtill ; yet this latter we 
their time of opening here, however, depends on the call a çͥ,p)acle, the former not. 
weather; for if cloudy, or that the ſun is not very ve- What degrees of power God may reaſonably be ſup- 
bement, they often open great part of the day. poſed to have communicated to created beings or ſub- 
They are naturally perennial in root, which, how- ordinate intelligences, is impoſſible for us to determine: 
ever, if not preſerved here in winter, prove but of one therefore a miracle is not rightly defined to be ſuch 
year's duration; but if ſheltered from froſt and wet du- an effect as could not have been produced by any leſs 
ring the winter ſeaſon, they will remain alive, and ſhoot power than the divine omnipotence. There is no in- 
out ſtrongly again in ſpring: in this country, how- ftance of any miracle in ſcripture, which to an ordi- 
ever, the plants are commonly conſidered as annuals; nary ſpectator would neceſſarily imply the immediate 
becauſe they riſe from ſeed in the ſpring, and the operation of original, abſolute, and underived, power. 
ſame year produce flowers and perfect ſeed; and if All things that are done in the world, are done ei- 
leſt to nature in the open air, totally periſh in winter, ther immediately by God himſelf, or by created intel- 
at the firſt attack of froſt or exceſſive wet; but, as a- ligent beings, matter not being at all capable of any 
foreſaid, if in autumn, when the ſtalks begin to aſſume laws or powers whatſoever ; ſo that all thoſe things 
a ſtate of decay, the roots are taken up, and preſerved which we ſay are the effects of the natural powers 0 
in ſand in a dry room all winter, and planted again in matter and laws of motion, are properly the effects of 
ſpring, they ſhoot out afreſh ſtronger than at firſt, and God acting upon matter continually and every mo- 
ſometimes obtain four or five feet ſtature, with very ment, either immediately by himſelf, or mediately by 
ſpreading heads; or if plants growing in pots, having ſome created intelligent beings. Conſequently it is 89 
the ſtems cut down in autumn, and the pots placed in more againſt the coyrſe of nature for an angel to keep 
a green-houſe, or garden-frames under glaſſes, the a man from ſinking in the water, than for a man to 
roots may alſo be preſerved ſound, and will ſhoot out hold a ſtone from Falling in the air, by overpoweri"g 


ſcarcely able Ming, 
0 night, until 
d from ſeed in 
continued and 
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again in ſpring as above. the law of gravitation ; and yet the one is a miracle, 
The roots generally become large, tuberous, and the other not ſo. 


certainly 


ace certainly and 
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infallibly he 6. age whether miracles 
de the works either immediately of God himſelf, or of 


ary, they are the works of evil ſpirits, are 
b the doBrine atteſted by miracles, be in itſelf 
impious, or manifeſtly tending to promote vice; then, 
without all queſtion, the miracles, how great ſoever 
they may appear to us, are neither worked by God 
himſelf, nor by his commiſſion. If the doctrine itſelf 
de indifferent, and at the ſame time there be worked 
other miracles more and greater than the former, then 
that doctrine which is atteſted by the ſuperior power 
maſt neceſſarily be believed to be divine: this was the 
caſe of Moſes and the Egyptian magicians. If, in the 
laſt place, the doQrine atteſted by miracles tends to 
promote the honour of God, and the practice of righ- 
teouſneſs among men; and yet nevertheleſs be not in 
itlelf demonſtrable, nor could without a revelation be 
diſcovered to be actually true, and there is no pretence 
of more and greater miracles to contradict it, which 
is the caſe of the doctrine and miracles of Chriſt; then 
the miracles are unqueſtionably divine, and the doc- 
trine muſt, without all controverſy, be acknowledged 
as an immediate and infallible revelation from God. 

The Lord Bacon obſerves, that a miracle was never 
wrought by God to convert an atheiſt, becauſe the 
light of nature might have led him to confeſs a God: 
but miracles, ſays he, are deſigned to convert idola- 
ters and the ſuperſtitious, who bave acknowledged a 
deity, but erred in the manner of adoring him ; be- 
cauſe no light of nature extends ſo far as fully to de- 
clare the will and true worſhip of God. 

Acoſta inquiring into the cauſe why miracles are 
not wrought by the preſent miſſionaries for the con- 
verſion of heathen nations, as they were by the Chri- 
ſtians of the primitive ages, gives this as one reaſon : 
That the Chriſtians at firſt were ignorant men, and the 
Gentiles learned ; but now, on the contrary, all the 
learning in the world is employed in the defence of the 
goſpel, and there is nothing but ignorance to oppoſe 
it; and there can be no need of farther miracles in ſo 
good a cauſe, when it is in the hands of ſuch able ad- 
vocates againſt ſuch weak adverſaries. See the article 
ABRIDGMENT. 

MIRANDA-pt-Enro, a town of Spain in Old 
Caſtile, with a ſtrong caftle; ſeated in a country that 
produces excellent wine. The town is divided into two 
parts by the river, over which there is a handſome 
bridge. W. Long. 3. 10. N. Lat. 42. 52. 

MIRANDE, a town of Gaſcony in France, capi- 
tal of the county of Aſtarac; ſeated on a mountain 


near the river Bauſe. E. Long. o. 21. N. Lat. 42. 
3. 
MIRANDO-pz-Dovro, or Duero, a ſtrong town 


of Portugal, and capital of the province of Tra- los- 
ontes, with a biſhop's ſee. It is well fortified, and 
tated on a rock near the confluence of the rivers Douro 
and Freſna, W, Long. 5. 40. N. Lat. 41. 30. 
MIRANDOLA, a town of Italy, and capital of a 
_ of the ſame name, ſituate between the duchies 
0 Mantua and Modena. It is a pretty large place, 
well fortified, and has alſo a ſtrong citadel and fort. 
t has been ſeveral times taken and retaken; the laſt 


time by the king of Sardinia in 1742. E. Long. 11. 5, 
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od angel employed by him; or whether, on 


MIX. 
N. Lat. 44. 52. | 

MIRANDULA. See Picus. | 

MIRIAM, ſiſter of Aaron and Moſes, makes two 
or three remarkable appearances in ſcripture. It was 
owing to her that her mother was employed by Pha- 
raoh's daughter as nurſe. to Moſes. She put her- 
ſelf at the head of the women of Iſrael afier their 
paſſage through the Red-Sea, in order to ſing the ſong 
which the men had ſung before. She joined with her 
brother Aaron in murmuring againſt Moſes, and was 
ſeverely chaſtiſed for that re ap for ſhe became les 
prous, and continued ſeparate from the reſt without the 
camp for ſeven days. She died before her brothers, 
though in the ſame year with them, and was buried at 
the public expence. 

MIRROR, a name for a looking-glaſs, or any 
poliſhed body, whoſe uſe is to form the images of di- 
ſtant objects by reflexion of the rays of light. See 
REFLExX10N. | 

Mirrors are either plain, convex, or concave, The 
firſt reflect the rays of light in a direction exactly ſimi- 
lar to that in which they fall upon them, and there- 
fore repreſent bodies of their natural magnitude. 'The 
convex ones make the rays diverge much more than 
before reflexion, and therefore greatly diminiſh the 
images of thoſe objects which they ſhew: while the 
concave ones, by collecting the rays into a focus, not 
only magnify the objects they ſhow, but will burn 
very fiercely when expoſed to the rays of the ſun; and 
hence they are commonly known by the name of 
burning mirrors. See BukninG=- Mirrors. 

In ancient times the mirrors were made of ſome 
kind of metal; and from a paſſage in the Moſaic wri- 
tings we learn that the mirrors ufed by the Jewiſh wo- 
men were made of braſs. 'The Jews certainly had been 
taught to uſe that kind of mirrors by the Egyptians ; 
from whence it is probable, that brazen mirrors were 
the firſt Kind uſed in the world. Any kind of metal 
indeed, when well poliſhed, will refle& very powerful- 
ly; but of all others filver reflects the moſt, though it 
hath been in all countries too expenſive a material for 
common uſe. Gold alſo is very powerful; and metals, 
or even wood, pilded and poliſhed, will a& very pow- 
erfully as burning mirrors. Even poliſhed ivory, or 
ſtraw nicely plaited together, will form mirrors capable 
of burning, if on a large ſcale. 

Since the invention of glaſs, and the application of 
quickſilver to it, became generally known, it hath 


been univerſally employed for thoſe plain mirrors uſed 


as ornaments to houſes ; but in making reflecting te- 
leſcopes, they have beea found much inferior to metal- 
lie ones. It doth not appear that the ſame ſuperiori- 
ty — to the metalline burning mirrors, conſider- 
ed merely as burning-glaſſes; fince the mirror with 


which Mr Macquer melted platina, though only 22. 


inches diameter, and which was made of quiekſilvered 
glaſs, produced much 13 effects than M. Villette's 
metalline ſpeculum, which conſiderably exceeded it in 
ſize, It is very probable, however, that this mirror 
of M. Villette's was by no means ſo well poliſh- 
ed as it ought to have been; as the art of pre- 
paring the metal for taking the fineſt poliſh hath 
but lately been diſcovered and publiſhed in the Philo- 
ſophical Tranſactions by Mr Mudge. See Glass. 
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eee . Grinding, and the Mechanical Part of OvTics, 


Miſe, 


MIRE-CROW, sta- caow, or Pewit. See La- 
RUS. 

MISADVENTURE, in common language, ſigni- 
fies any unlucky accident which takes place without 


__ foreſeen. 


tISADVENTURE, in law, has an eſpecial fignifica- 


tion for the killing a man partly by negligence, and 
partly by chance. See Hom121DE, 

MISCHNAH, or Mrsnan, the code or collec- 
tion of the civil law of the Jews. The Jews pre- 
tend, that when God gave the written law to Moſes, 
he gave him alſo another which was not written; and 
which was preſerved by tradition among the doctors 
of the ſynagogue, till Rabbi Judah, ſurnamed the 
Holy, feeing the danger they were in, through their 
diſperſion, of departing from the traditions of their fa- 


thers, judged it proper to reduce them to writing. The 
miſnah is divided in fix parts: the firſt relates to the 


diſt inction of ſeeds in a field, to trees, fruits, tythes, 
8&c.z the ſecond regulates the manner of obſerving 
feſtivals; the third treats of women, and matrimonial 
caſes; the fourth, of loſſes in trade, &c.; the fifth is on 


obligations, facrifices, &c. ; and the fixth treats of the 


ſeveral ſorts of purification. | 

MISDEMEANOUR, in law, fignities a crime. 
Every crime is a miſdemeanour; yet the law has made 
a diſtinction between crimes of an higher and a lower 
nature; the latter being denominated 1mmiſdemeanours, 
the former fe/onzes, &c. For the underſtanding of which 
diſt inction, we ſhall give the following definition from 
Blackftone's Commentaries, vol. iv. 5. 

« A crime, or miſdemeanour, is an act committed 
or omitted, in violation of a public law, either forbid- 
ding or commanding it. This general definition com- 
prehends both crimes and miſdemeſnours ; which, 
properly ſpeaking, are mere ſynonimous terms; tho? 
in common uſage, the word crime is made to denote 
ſuch offences as are of a deeper and more atrocious dye 
while ſmaller faults, and omiſſions of leſs conſequence, 
are compriſed under the gentler name of 1mifdemean- 
ours only. 0 | 

MISE, in law-books, is uſed in various ſenſes: 
thus it fometimes ſipnifies coſts or expences, in which 
ſenſe it is commonly uſed in entering of judgments in 
actions perſonal. It is alſo uſed for the iſſue to be tried 
on the grand aſſiae; in which caſe, joining of the miſe 
upon the mere right, is putting in bee the 
tenant and demandant, Who has the beſt or cleareſt 
right, 

Mise alſo ſignifies a tax or tallage, & c. An hono- 
rary gift, or cuſtomary preſent from the people of 
Wales to every new king or prince of Wales, ancient- 
ly given in cattle, wine, and corn, but now in money, 
being 5000 J. or more, is denominated a miſe : ſo 
was the uſual tribute or fine of 3000 merks paid by the 
inhabitants of the county palatine of Cheſter, at the 
change of every owner of the ſaid earldoms, for enjoy- 
ing their liberties. And at Cheſter they have a miſe— 
book, wherein every town and village in the county is 
rated what to pay towards the miſe. The 27 
Hen. VIII. c. 26. ordains that lords ſhall have all 
ſuch miles and profits of their lands as they had in 
Limes paſt, &. 
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Miss, is ſometimes alſo co ly uſed for N 
law French meets, a ee a miſe pie ” Maat 
ſome manors, is ſuch a meſſuage or tenement as anſy £ 2 
the lord a heriot at the death of its owner, 2. Inſt. ry Miſprik 
MISERICORDLIA, in law, is an arbitrzry fie 
impoſed on any perſon for an offence : this is called 
miſericordia, becauſe the amercement Ought to be but 
ſmall, and leſs than that required by magna chart, 
If a perſon be outrageouſly amerced, in a court that 
is not of record, the writ called »oderata miſericordia 
lies for moderating the amercement according to the 
nature of the fault. — 
MISFORTUNE. An unlucky accident. 
Mis rozrunt, or chance, in law, a deficiency of 
the will ; or committing of an unlawful a& by misfor. 
tune or chance, and not by deſign. In ſuch caſe, the 
will obſerves a tota] neutrality, and does not co-operate 
with the deed; which therefore wants one main ingre- 
dient of a crime. See Crime. 
Of this, when it affects the life of another, we have 
ſpoken under the article Homicipe ; and in this place 
have only occafion to obſerve, that if any accidental 
miſchief happens to follow from the performance of a 
lawful act, the party ftands excuſed from all guilt; 
but if a man be doing any thing unlawful, and a con. 
ſequence enſues which he did not foreſee or intend, ag 
the death of a man or the like, bis want of foreſight 
ſhall be no excuſe; for, being guilty of one offence, 
in doing antecedently what is in itſelf unlawful, he is 
criminally guilty of whatever conſequence may follow 
the firft mifbehaviour. - 
MISFEASANCE, in law-books, fignifies a tre- 
aſs. | 
1 MISLETOE, in botany. See Viscun. 
MISNOMER, in law, a miſnaming or miſtaking 
a perſon's name. The Chriſtian name of a perſon 
ſhould always be perfect; but the law is not ſo ſtrict in 
regard to ſurnames, a fmall miſtake in which will be 
diſpenſed with to make good a contract, and ſupport 
the adi of the party. See PLEA to Indictment. 
MISO. See Dorichos. 
MISPRISIONS, (a term derived from the old 
French, meſpris, a negle@ or contempt), are, in the 
acceptation of our law, generally underſtood to be all 
ſuch high offences as are under the degree of capita], 
but nearly bordering thereon : and it is ſaid, that a 
miſpriſion is contained in every treaſon and felony 
whatſoever ; and that, if the king ſo pleaſe, the of. 
fender may be proceeded againſt for the miſpriſion on- 
ly. And upon the ſame principle, while the juriſdic- 
tion of the ſtar-chamber ſubſiſted, it was held that the 
king might remit a proſecution for treaſon, and cauſe 
the delinquent to be cenſured in that court, merely for 
a high miſdemeanour: as happened in the caſe of Roger 
earl of Rutland, in 43 Eliz. who was concerned in 
the earl of Eſſex's rebellion, Miſprifions are generally 
divided into two ſorts ; negative, which conſiſt in the 
concealment of ſomething which ought to be reveal- 
ed; and poſitive, which conſiſt in the commiſſion 0 
ſomething which ought not to be done. 
1. Of the firſt, or negative kind, is what is called 
miſpriſion of treaſon 5 conſiſting in the bare knowledg: 
and concealment of treaſon, without any degree of a1- 
ſent thereto : for any aſſent makes the party-a 2 


ſ 


ſprifons py 


deres. jaw ; in 
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| traitor 3 8s indeed the concealment, which was 
conſtrued aiding and abetting, did at the common 
like manner as the knowledge of a plot againſt 
the (late, and not revealing it, was a capital crime at 
Florence, and other ſtates of Italy. But it is now en- 
adted by the ſtatute 1 & 2 Ph. & Mar. c. 10. that a 
bare concealment of treaſon ſhall be only held a miſ- 
riion. This concealment becomes criminal, if the 
party appriſed of the treaſon does not, as ſoon as con- 
reniently may be, reveal it to ſome judge of aſſize or 
joltice of the peace. But if there be any probable cir» 
cumſtances of aſſent, as if one boss to a treaſonable 
meeting, knowing beforehand : "at a conſpiracy is in- 
tended againſt the king; or, being in ſuch company 
ence by accident, and having heard ſuch treaſonable 
conſpiracy, meets the ſame company again, and hears 
more of it, but conceals it; this is an implied aſſent 
in law, and makes the concealer guilty of actual high- 
eaſon. | | | 

n Miſprifion of felony is alſo the concealment of a fe- 
lony which a man knows, but never aſſented to; for, 
if he aſſented, this makes him either principal or ac- 
ceſſory. And the puniſhment of this, in a public of- 
ficer, by the ſtatute Weſtm. 1. 3 Edw. I. c. 9. is 
impriſonment for a year and a day; in a common per- 
fon, impriſonment for a lefs diſcretionary time; and, 
in both, fine and ranſom at the king's pleaſure: which 
pleaſure of the king mult be obſerved, once for all, not 
to ſignify any extrajudicial will of the ſovereign, but 
ſuch as is declared by his repreſentatives, the judges 
in his courts of juſtice ; voluntas regis in curia, non in 
camera. Ry f 
2. Miſpriſions, which are merely poſitive, are ge- 
nerally denominated contempt or high miſdemeanours ; of 
which the principal is the »nal-adminiſtration of ſuch 
high officers as are in public truſt and employment. 


This is uſually puniſhed by the method of parhamen- 


tary impeachment : wherein ſuch penalties, ſhort of 
death, are inflited, as to the wiſdom of the houſe of 
peers ſhall ſeem proper; conſiſting uſually of baniſh- 
ment, impriſonment, fines, or perpetua] diſability. 
Hither alſo may be referred the offence of embezz/ir 
the public money, called among the Romans peculatus ; 
which the Julian law puniſhed with death in a magi- 
firate, and with deportation, or baniſhment, in a pri- 
vate perſon, With us it is not a capital crime, but 
ſubje&s the committer of it to a diſcretionary fine and 
impriſonment.— Other miſpriſions are, in general, ſuch 
contempts of the executive magiſtrate as demonſtrate 
themſelves by ſome arrogant and undutiful behaviour 
towards the king and government; for a detail of 
which, vide Blackſtone's Comment. iv. 22. 

MISS AL, the Romiſh maſs-book, containing the 
ſeveral maſſes to be ſaid on particular days. It is de- 
rived from the Latin word iſa, which, in the ancient 
Ct church, fignified every part of divine fer- 

e. 

MISSEL- BIRD, a ſpecies of Tux pus. 

MISSIONARIES, ſuch eecleſiaſties as are ſent 

any Chriſtian church into Pagan or Infidel coun- 
tries, to convert the natives, and eſtabliſh the Chriſtian 
religion among them. | | 
_ wp are in France, and other Popiſh countries, ſe- 
. "a1 Congregations of miſſionaries, whoſe principal end 
to be employed on miffions, and to inſpire into the 
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young clerks that ſpirit of piety and devotion which Miſſiim; 
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is neceſſary for the worthy diſcharge of their miniſtry, 
Such are the congregations of the prieſts of the miſſion, 
the Eudiſts, the miſſionaries of Lyons, and ſome others. 
The moſt remarkable of theſe congregations is that of 
the prieſts of the miſſion, which conſiſts of ſecular 
clergy ; who nevertheleſs make four ſimple vows, of 
poverty, chaſtity, obedience, and perſeverance. Their 
habit is diſtinguiſhed from that of other eccleſialtics 
only by a linen-collar four fingers broad, and by their 
wearing a little tuft of beard, 

MISSISIPPI, alſo called the river of St Louis, is 


one of the largeſt in the world. Its fource is unknown: 


for it has net been navigated higher than zoo miles. 


below the fall or cataract of St Anthony; and there it 
is 30 fathoms deep, though at the diſtance of 2400 
miles from its mouth. It diſcharges itſelf into the ſea 
by three mouths ; and, like the Nile, has periodical 
inundations, by the melting of ſnow in the north, ſo 
that in May it overflows the country on each fide, from 
60 to go miles, and the innundation continues till near 
the end of July. In the loweſt parts of the country there 
are moraſſes, lakes, and canals, along the banks, which 
are generally covered with trees, — in ſome places the 
courſe of the river is confined between high precipices. 


Its inundations always leave a great quantity of mud 


upon the land, and ſometimes carry down trees to the 
river's mouth, where they form new iſlands, and render 
the entrance difficult. 

MISSON (Francis Maximilian), whoſe pleadings 
before the parliament of Paris in favour of the re- 
formers bear genuine marks of eloquence and ability, 
retired into England after the revocation of the edi& 
of Nantz, and became a ſtrenuons aſſertor of the Pro- 
teſtant religion. Ia the years 1687 and 1688, he tra- 
velled to Italy as governor to an Engliſh nobleman : iu 
conſequence of which he publiſhed at the Hague, « A 
new voyage to Italy,“ 3 vols 12mo; which has been 
tranſlated into Engliſh with many additions. He pub- 
liſhed alſo the“ Sacred Theatre at Cevennes, or an ac- 
count of Prophecies and Miracles performed io that 
part of Languedoc,” London 1707. * Obſervations 
and remarks of a traveller,“ 12mo, Hague. He died 
at London in 1721. 

MISTAKE, any wrong action committed, not 
through an evil defign, but through an error of judg- 
ment. a 

Misrakk, in law. See IGnoRAXCE. 

MISUSER, in law, is an abuſe of any liberty or 
benefit; as “ He ſhall make fine for his m1susER.” 
Old. Nat. Br. 149. By _—_ a Charter of a corpo- 
ration may be forfeited ; ſo alſo an office, &c. 

MISY, in natural hiſtory, a ſpecies of the chalcan- 
tha, a foſſil very common in the Turkiſh dominions, 
and ſometimes found in the mines of Cremnitz in Hun- 

ary. Tt is a conſiderably firm ſubſtance, of an irre- 
2 texture, not compact; much reſembling ſome of our 
more gaudy marcaſites, but wanting in their hardneſs 
and weight. It is of no determinate ſhape or fize; but 
is often found in ſmall detached maſſes, which are uſual- 
ly broad, flat, and very rugged at the edges. As to its 
medica] virtues, they are no other than thoſe of the 
green vitriol. 

MITE, a ſmall coin formerly current, and equal to- 
about one-third part of a farthing. 


Mira, 


Mite. 
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Mire, in zoology, See ACArvs. 
MITELLA, As TA AD AMERICAN SANICLE; a 
genus of the digynia order, belonging to the decan- 


dria claſs of plants. There are two ſpecies, both na- 


tives of North America, riſing with annual herbaceous 
ſtalks from five or fix to eight or nine inches in height, 
and producing ſpikes of ſmall whitiſh flowers, whoſe 
petals are fringed on their edges. They are. eaſily 
propagated by parting their roots; and ſhould be 
lanted in a ſhady fituation, and in a ſoft loamy ſoil. 
[The fruit of one of the ſpecies is the achiotte, or ar- 
notto. "Ra 
MITHRIDATE, in pharmacy ; an antidote, or 
compoſition, in form of an eleQuary, ſuppoſed to ſerve 
either as a remedy or a preſervative againſt poiſons. 
See PHarmacy, n“ 892.—894. It takes its name 
from the inventor, Mithridates king of Pontus ; who 
is ſaid to have fo fortified his body againſt poiſons 
with antidotes and preſervatives, that when he had a 


- mind to diſpatch himſelf, he could not find any poiſon 


that would take effect. The receipt of it was found 
in his cabinet, written with his own hand, and was 


carried to Rome by Pompey. It was tranſlated into 
verſe by Damocrates, a famous phyſician ;z and was 


afterwards tranſlated by Galen, from whom we have 
it : though there is room to imagine it has undergone 
confiderable alterations ſince the time of its royal pre- 
ſcriber. 
MITHRIDATES, king of Pontus, a renowned 
eneral, and at firſt ſucceſsful againſt the Romans: 
Fat being finally conquered by _— and his ſon 
Pharnaces raiſed to the throne, who treated him with 
unnatural barbarity, he took poiſon ; but this provin 
ine ffectual, owing to a ſalutary medicine which he bad 
almoſt conflantly employed, he was flain at his own 
requeſt by one of his attendants, 63 B. C. aged 72. 
He was a prince of extraordinary courage, capable of 
forming and executing the greateſt deſigns. He had 
travelled a great deal, was learned, fond of men of let- 
ters, and ſpoke many languages. He compoſed a 
treatiſe De Arcanis Morborum ; which Pompey cauſed 
to be carried to Rome, and which his freedman Læ- 


neus tranſlated into Latin. It was he who compoſed. 


that counter-poiſon which from his name is ill called 
mithridate ; but his ſanguinary temper darkened the 


luſtre of his moſt amiable perfections. See Powrus. 


MITRE, a ſacerdotal ornament worn on the head 
by oy and certain abbots on ſolemn occafions ; 
being a fort of cap, pointed and cleft at top. The 
bigh - prieſt among the Jews wore a mitre or bonnet on 
his head. The inferior prieſts of the ſame nation had 
likewiſe their mitres ; but in what reſpe& they differ- 
ed from that of the high prieſt, is uncertain. Some 
contend that the ancient biſhops wore mitres; but this 
is by no means certain, 

MITTAU, the capital of the duchy of Courland. 
It is ſtrongly fortified ; but was taken by the Swedes 
in 1701, and by the Muſcovites in 1706. E. Long. 
2 N. Lat. 56. 44. | 

ITTIMUS, as generally uſed, hath two ſignifi- 
cations. 1. It ſignifies a writ for removing or tranſ- 
ferring of records from one court to another. 2. It 
Gignifies a precept, or command in writing, under the 
hand and ſeal of a juſtice of the peace, directed to the 
gaoler or kceper of ſome priſon, for the receiving and 
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ſafe keeping of an offender charged with 


any cri 
until he be delivered by due courle of law, SIM th t 


MITY LENE, (anc. BOOB; )» a celebrated, power. Mala 


ful, and affluent city of Leſbos; nor was it ſeſs f 

mous for the ſtudy of philoſophy and eloquence 1 
ſuffered much in the Peloponnefian war from the Ath 
nians ; and in the Mithridatic war from the 1 L 
being taken and deſtroyed: but it ſoon roſe again, ha. 
ving recovered its ancient liberty, by the — of 
Pompey, (Velleius, Plutarch). It remained a free ei. 
ty and in power 1500 years. The country of Pitta. 
cus, one of the ſeven wiſe men of Greece; of Alczus 
and of Sappho. Mytillenzi, or Mytilinenſes, the people; 
who at ſtated times celebrated poetical conteſts, (Ply. 
tarch). Cicero calls it a city ennobled, by nature and 
ſituation, eſpecially by the beauty of its edifices, and 
by its plains, which are pleaſant and fertile. It is ſome. 
times by the poets joined with Rhodes, ( Horace, Mar. 
tial). Mitylenæus, the epithet, (Lucan). It now 
gives name to the whole iſland, and this as early ag 
the days of Euſtathius; and is itſelf called Caſtro. 

MIXT, or mixT Boby, in chemiſtry, that which 
is compounded of different elements or principles. 

MIXTURE, a compound, or aſſemblage of ſeveral 
different boeies in the ſame maſs. Simple mixture, 
conſiſts only in the fimple appoſition of parts of diſſe- 
rent bodies to each other. Thus, when powders of 
different kinds are rubbed together, the mixture is on- 
ly ſimple, and each of the powders retains its particu- 
lar characters. In like manner, when oil and water 
are mixed together, though the parts of both are con- 
founded, ſo that the liquor may appear to be homoge- 
neous, we cannot ſay that there is any more than a 
ſimple appoſition of the parts, as the oil and water may 
very eaſily be again ſeparated from each other, But 
the caſe is very different when bodies are chemically 
mixed ; for then one or both bodies aſſume new pro- 
perties, and can by no means be diſcovered in their 
proper form without a particular chemical proceſs ad- 
apted to this purpoſe. Hence chemical mixture is 
attended with many phenomena which are never obſer- 
ved in fimple mixtures ; ſuch as heat, efferveſcence, 
&c. To chemical mixture belongs the union of zcids 
and alkalies, the amalgamation of metals, ſolution of 
gums, &c. and upon it depend many of the principal 
operations of chemiſtry. See that article paſim. 

MIZEN, in tbe ſca-language, is a particular maſt 
or ſail. The mizen-maſt ſtands in the ſternmoſt part 
of the ſhip. In ſome great ſhips there are two of 
theſe; when that next the main-maſt is called the 
main-mizen, and that next the poop the bonaventure 
mizen. 

MIZRATM, or Miss a1m, the dual name of Egypt, 
uſed in ſcripture to denote the Higher and Lower E- 
gypt, which ſee. It ſometimes occurs fingular, Maos: 
2 Kings xix. Iſaiah xix. Micah vii. 

MNIUM, Muassnuoss; a genus of the order of 
muſci, belonging to the cryptogamia claſs of plants. 
There are 18 ſpecies, of which ſeven are natives 0 
Britain; but none have any remarkable property ex- 
cept the two following. 1, The fontanum is an ele- 
gant moſs, frequent in bogs, and on the borders of 
old ſprings. It is from two to four inches high : the 
ſtalks are fimple at the baſe, and covered with a rulty 


down; but higher up are red, and divided into & 
Y 


M O C 
ſingle, ta branches, which proceed 

4 2 Tins . The leaves are not more 
* — ur of an inch long, lanceolate and acute, of a 
whitiſh green colour, and fo thinly ſet, that the red 
ſtolk appears between them. This moſs, as it may be 
ſeen at a conſiderable diſtance, is a good mark to lead 
to the diſcovery of clear and cold ſprings. Linnzus in- 
farms us, that the Laplanders are well acquainted with 
this go. Mr Withering informs us, that wherever 
this moſs grows, a ſpring of freſh water may be found 


rows in woods, heaths, garden-walks, walls, old 
trees, decayed wood, and where coals or cinders have 
been laid. It is ſtemleſs, hath tips inverſely egg- 
ſaped, nodding, and bright yellow, If the fruit-ftalk 
is moiſtened at the baſe with a little water or ſteam, 
the head makes three or four revolutions : if the head 
is moiftened, it turns back again. ; 

MOAB, (anc. geog.), a country of Arabia Pe- 
trza ; ſo called from Moab the ſon of Lot, to whoſe 
poſterity this country was allotted by divine « « mp 
ment, Deut. xi. 9. It was anciently occupied by the 
Emim, a race of giants extirpated by the Moabites, 
i4;d. Moab anciently lay to the ſouth of Ammon, be- 
fore Sihon the Amorite ſtripped both nations of a 
part of their territory, afterwards occupied by the 
Iſraelites, Numb. xxi. ; and then Moab was bounded 
by the river Arnon to the north, the Lacus Aſphal- 
- tites to the weſt, the brook Zared to the ſouth, and 
the mountains Abarim to the eaſt. 

MOAT, or Diren, in fortification, a deep trench 
dug round the rampart of a. fortified place, to prevent 
ſurpriſes. 

The brink of the moat, next the rampart, is call- 
ed the ſcarpe; and the oppoſite one, the counter- 
carpe. | 

4 1 dry moat round a large place, with a ſtrong gar- 
riſon, is preferable to one full of water; becauſe the 
paſſage may be diſputed inch by inch, and the be- 
hegers, when lodged in it, are continually expoſed to 
the bombs, granades, and other fire-works, which are 
thrown inceſſantly from the rampart into their works. 
In the middle of dry moats, there is ſometimes another 
ſmall one, called cunette; which is generally dug ſo 
deep, till they find water to fill it. 

The deepeſt and broadeſt moats are acconnted the 
belt; but a deep one is preferable to a broad one: the 
1 breadth is about 20 fathoms, and the depth 
about 10, N : 

To drain a moat that is full of water, they dig a 
trench deeper than the level of the water, to let it run 
off; and then throw hurdles upon the mud and flime, 
covering them with earth or bundles of ruſhes, to make 
a ſure and firm paſſage. 

MOCHO, Moco, or Metha ; by ſome ſuppoſed to 
be the Muſa or Muza of Ptolemy, is a port and town 
on the Red Sea, of confiderable trade; contains about 
10,000 inhabitants, Jews, Armenians, and Moham- 
medans, is ſurrounded with walls after the ancient 
manner, and has four gates and four towers, the laſt 
mounted with cannon, but no ditch. It gives name 
toa kingdom extending along the moſt fouthern coaſt 
of Arabia; of which that part which lies next the fea 
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over; but bounded by mountains, which being well Mocho. 


without much digging. 2. The bygrometricum - 
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watered, enjoy an almoſt perpetual ſpring ; and be- 
ſides coffee, the peculiar produce of this country, 
yields corn, grapes, myrrh, frankincenſe, cafſia, balm, 
gums of ſeveral forts, mangos, dates, pomegranates, 
&c. The weather here is fo bot and ſultry in ſum- 
mer, eſpecially when the ſouth wind blows, that it 
would be unſupportable, if it was not mitigated by 
the cool, breezes that generally blow from the moun- 
tains on the north, or the Red and Arabic Seas on the 
welt and eaſt. The heat in winter is equal to that of 
our warmeſt ſummers; and it is very ſeldom that either 
clouds or rain are ſeen. The city of Mocho is now the 
emporium for the trade of all India to the Red-Sea. 
The trade was removed hither from-Aden, in conſe- 
quence of the prophecy of a ſheik, much revered by 
the people, who foretold, that it would ſoon become 
a place of extenſive commerce, notwithſtanding its diſ- 
advantageous fituation. It ſtands cloſe to the ſea, in 
a large, dry, and ſandy plain, that affords no 

water within 20 miles of the city; what they drink 
comes from Moſa, and coſts as dear as ſmall-beer in 
England. The water near the town, as it is thought, 
produces a worm, which the naturaliſts call the dra- 
cunculus, which is about two feet and a half long, 
very ſlender, and breeds in the fleſhy parts of the bo- 
dy: in extracting it great care mult be uſed, the con- 
ſequence being dangerous if any part of it remains in 
the body. The buildings here are lofty, and tole- 
rably regular, having a pleaſant aſpe& from Mecca. 
The ſteeples of ſeveral moſques are very high, pre- 
ſenting themſelves to view at a great diſtance. eir 
markets are well ſtored with beef, mutton, lamb, kid, 
camels, and antelopes fleſh, common fowls, Guinea 
hens, partridges, and pigeons. The ſea affords plenty 
of fiſh, but not ſavoury z which ſome think proceeds 
from the extreme ſaltneſs of the water, and the nature 
of their aliment. The markets are alſo ſtocked with 
fruit, ſuch as grapes, peaches, apricots, quinces, and 
nectarines; although neither ſhrub nor tree is to be 
ſeen near the town, except a few date-trees. Frequent- 
ly no rain falls here in two or three years, and ſeldom 
more than a ſhower or two in a year; but in the 
mountains, at the diftance of about 20 miles from 
Mokha, the earth is watered with a gentle ſhower 
every morning, which makes the vallies fertile in corn, 
and the fruits natural to the climate. The Arab inha- 
bitants, though remarkably grave and ſuperſtitious, 
are ſaid to be extremely covetous and hypocritical ; 
robbing, thieving, and committing piracy, without 
the leaſt ſcruple or remorſe. The Engliſh and Dutch 
companies have handſome houſes here, and carry on a 
great trade in coffee, olibanum, myrrh, aloes, liquid 
ftorax, white and yellow arſenic, gum arabic, mum- 
my, balm of Gilead, and other drugs. One inconve- 
nience, however, they ſuſtain from the violence and 
exactions of the Arabian princes ; but the king's cu- 
ſtoms are eaſy, being fixed at zhree per cent. to Euro- 
peans. Of the coins at Mocha, the moſt current is 
the camaſſie, which riſes and falls in value at che ban- 
ker's diſcretion : they are from 50 to 80 for a current 
dollar, which is but an 1 ſpecies, being al- 
ways reckoned one and a half per cent. lower than 


Spauiſh dollars. As to their weights, they are almoſt 
29 B infinite, 
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Mocking infinite, according to the nature of the thing to be 


weighed : they have the banian weight; the magnet; 
the ambergriſe; the agala; the gold and ſilver 
weights, &c. 

MOCKING-ztz, in ornithology. See Tuzpvs, 

MOCOCO. See Lemvus. 

MODE, in metaphyſics, denotes the manner of a 
thing's exiſtence. See MeTaruysics, n* 50. 51. 
55.—86. 

Mop, in muſic; a regular diſpoſition of the air 
and accompaniments relative to certain principal ſounds 
upon which a piece of muſic is formed, and which 
are called the eſential ſounds of the mode. 

There is this difference between the mode and the 
tone, that the latter only determines the principal 
ſound, and indicates the place which is moſt proper to 
be occupied by that ſyſtem which ought to conkitute 
the baſs of the air; whereas the former regulates the 
thirds, and modifies the whole ſcale agreeably to its 


fundamental ſounds. 


Our modes are not, like thoſe of the ancients, cha- 
racterized by any ſentiment which they tend to excite, 
but reſult from our ſyſtem of harmony alone. 'The 
ſounds eſſential to the mode are in number three, and 
form together one perfect chord. 1. The tonic or key, 
which is the fundamental note both of the tone and of 
the mode. (See Tonk and Toxic). 2. The domi- 
nant, which is a fifth from the tonic, (See DominaxT). 
3. The mediant, which properly conſtitutes the ede, 
and which is a third from the ſame tonic. As this 
third may be of two kinds, there are of conſequence 
two different modes. When the mediant forms a 
greater third with the tonic, the mode is major; when 
the third is lefler, it is minor. 

The major mode is immediately generated by the 
reſonance of ſounding bodies, which exhibit the third 
major of the fundamental ſound : but the minor mode 
is not the product of nature; it is only found by 
analogy and inverſion. This is equally true upon the 
ſyſtem of Sig. Tartini as upon that of M. Rameau. 

This laſt author, in his various and ſucceſſive publi- 
cations, has explained the origin of this minor mode 
in different ways, of which his interpreter M. D*'A- 
lembert was ſatisfied with none. It is for this rea- 
ſon that he has founded this origin on a different prin- 
ciple which cannot be better explained than in the 
words of that eminent geometrician. See Music, 
Art. 28, 29, 30 and 31. 

When the mode is once determined, every note 
in the ſcale aſſumes a name expreſſive of its relation to 
the fundamental ſound, and peculiar to the place 
which it occupies in that particular mode. We ſubjoin 
the names of all the notes ſignificant of their relative 
values and places in each particular ede, taking the 
octave of ut as an example of the major ade, and of 
la as an example of the minor. 

1 ut, 


Major, ut re mi fa fel Ha 


Minor, la fs ut re mi fa fol la. 
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fol ſharp 


this a general rule will be found at the word ( in 


modes or manners. Nay, in the manner of writing 


M OD 
It is neceſſary to remark, that when 
note is only a ſemitone diſtant from the Nate e . Us 
oRave, that is to ſay, when it forms a thirg 90 
with the dominant, as % natural in the major * vga 
in the minor, that ſeventh ſound ig + dad 
called a ſen/ible note, becauſe it diſcovers the tonic 1 
* N tone r is 
' Nor does each pradation. only aſſume 
which 1s ſuitable _ but the — * of r 
is determined according to its relation to the 2d 
The rules eſtabliſhed for this are as follow: ; 
1, The ſecond note mult form a ſecond major aboy 
* m_ 1 _ note and the dominant ſhould 
orm a fourth and fifth exaQly true ; and thi 
in both modes. g | Fly 
2. In the major mode, the mediant or third, the 
ſixth and the ſeventh from the tonic, ſhould always be 
major; for by this the mode is characterized. Fot 
the ſame reaſon theſe three intervals ought always to 
be minor in the minor mode: .neverthelcſs, as it is 
neceſſary that the ſenſible note ſhould likewiſe there 
be perceived, which cannot be effectuated without a 
falſe relation whilſt the fixth note ftill remains minor: 
this occaſions exceptions, of which in the courſe of the 
air or harmony care muſt be taken. But it is always 
neceſſary that the cleff, with its tranſpoſitions, ſhould 
preſerve all the intervals, as determined with relation 
to the tonic, according to the ſpecies of the 19de. For 


Rouſſeau's Muſical Dictionary. 

As all the natural chords in the octave of 17 give, 
with relation to that tonic, all the intervals preſcribed 
for the major mode, and as the caſe is the ſame with 
the oRave of la for the minor mode, the preceding 
example, which was only given that we might have an 
opportunity of naming the notes, may likewiſe ſerve 
as a formula for the rule of the intervals in each mode. 

This rule is not, as one might imagine, eſtabliſhed 
upon principles that are 3 arbitrary: it has its 
ſource in the generation of harmony, at leaſt in a 
certain degree. If you give a perfect major chord 
to the tonic, to the dominant, and the ſub-dominant, 
you will have all the ſounds of the diatonic ſcale for 
the major 2042: to obtain that of the minor, leaving 
ſtill its third major to the dominant, give a third 
minor to the two other chords. Such is the analogy 
of the mode. 

As this mixture of major and minor chords intro- 
duces into the minor mode a falſe relation between the 
fixth and the ſenſible note, to avoid this falſe relation, 
they ſometimes give the third major to the fourth 
note in aſcent, or the third minor to the dominant in 
deſcending, chiefly by inverting” the chords; but theſe 
in this cale are licences. 

There are properly no more than two modes, 3s Ve 
have ſeen : but as there are twelve different ſounds in 
the octave which may be made fundamental ſounds 
and of conſequence form as many keys or tones; and 
as each of theſe tones are ſuſceptible of the major ® 

minor mode, muſic may be compoſed in twenty-four 


muſic, there are even thirty-four paſſable modes : but 
in practice ten are excluded, which when thoroug®) 
examined arenothing elſe but a repetition of the other 


ten, under relations much more difficult, in oo 


de. 
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hords muſt change their names, and where it 
an yoo” any one ſome trouble to know what he is 
about. Such is the major mode upon a note raiſed 


above its natural pitch by a ſemitone, and the minor 


mode upon a note depreſſed by a ſemitone. Thus, 
inſtead of compoſing upon /o/ ſharp with a third major, 
it is much more eligible to operate upon /a flat, which 
will give you an opportunity to employ the ſame 
tones; and inſtead of compoſing upon re flat with a 
third minor, you will find it more convenient to chooſe 
uf ſharp for the ſame reaſon ; viz, on one hand to 
avoid a fa with a double ſharp, which would be 
equivalent to a %% natural; and on the other hand af 
with a double flat, which would become a /a natural. 
The compoſer does not always continue in the ſame 
made, nor in the ſame #ey, in which he has begun an 
air; but, whether to alter the expreſſion or introduce 
variety, modes and keys are frequently changed, ac- 


cording to the analogy of harmony; yet always re- 
turning to thoſe which have been firſt heard: this is 


called adulation. 

From thence ariſes a new diviſion of der into ſuch 
as are principal and ſuch as are relative: the principal 
is that in which the piece begins and ends; the re- 
lative modes are ſuch as the compoſer interweaves 
with the principal in the flow of the harmony. (See 
MopuLaT10N). | 


Others have propoſed a third ſpecies, which they 


call a mixed mode, becauſe it participates the modula- 
tion of both the others, or rather becauſe it is com- 
poſed of them; a mixture which they did nat reckon 
an inconveniency, but rather an advantage, as it in- 
creaſes the variety, and gives the compoſer a greater 
latitude both in air and harmony. 

This new mode, not being found by the analyſis of 
the three chords like the two former, is not deter- 
mined, like them, by harmonics eſſential to the mode, 
but by an entire ſcale which is peculiar to itſelf, as 
well in rifing as deſcending ; ſo that in the two 
modes above-mentioned the ſcale is inveſtigated by 
the chords, and in this mixed mode the chords are in- 
veſtigated by the ſcale. The following notes exhibit 
the form of this ſcale in ſucceſſion, as well rifing as 
deſcending ; 

i fa fol la fi ut re mi. | 
Of which the ad difference is, as to the me- 
kdy, in the poſition of the two ſemitones; of which 
the firſt is found between the firſt and the ſecond note, 
and the laſt between the fifth and fixth : and, with 
reſpe& to the harmony, the difference conſiſts in this, 
that upon its tonic it carries a third minor in the be- 
Zinning, and major in ending, in the accompaniment 
of this ſcale, as well in riſing as deſcending, ſuch as it 
has been given by thoſe who propoſed it, and executed 
at a ſpiritual concert, May 30. 1751. 

They object to its inventor, That his mode bas 
either chords nor harmony eſſential to itſelf, nor ca- 
2 which are peculiar to it, and which ſufficiently 
8 X from the major or minor mode. He 
2 0 this, That the diſtinction of his mode is leſs 
ſel KN than in melody, and leſs even in the mode 
* ian in the modulation; that in its beginning it 

mnguſhed from the, major mode by its third mi- 


bor, and in its end from the minor mode by its plagal 
2 
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cadence, To which his opponents reply, That a mo- 
dulation which is not exeluſive cannot be ſufficient to 


eſtabliſh a mode; and that his muſt inevitably occur 


in the two other modes, and above all in the minor : 
and, ag to his plagal cadence, that it neceffari] takes 
place in the minor mode as often as tranſition is made 
from the chord of the tonic to that of the dominant, 
as has long been the caſe in practice, even upon final 
notes, in plagal modes, and in the tone proper to the 
fourth. From whence it is concluded, that bis mixed 
mode is not ſo much a particular ſpecies, as a new denomi- 
nation for the manner of interweaving and combining 
the major and minor modes, as ancient as harmony, 
practiſed at all periods: and this appears to be fo 
true, that, even when he begins his ſcale, its author 
will neither venture to give the fifth nor the fixth to 
his tonic, for fear leſt by the firſt the tonic ſhould be 
determined in the minor mode, or the mediant in the 
major mode by the ſecond. He leaves the harmony 
equivocal by not filling up his chord. 


But whatever. objections may be made againſt the 


mixed mode, whoſe name is rather rejected than its 
practice, this will not prevent the author from ap- 
earing as a man of genius, and a muſician profoundly 
hinge in the principles of his art, by the manner in 
which he treats it, and the arguments which he yles to 
efhabliſh it. 

Mops Mayer. 

Mops Minor. | | 

MODEL, in a general ſenſe, an original pattern, 
propoſed for any ond to copy or imitate. 

This word is particularly uſed, in building, for an 
artificial pattern made in wood, ſtone, plaſter, or other 
matter, with all its parts and proportions, in order for 
the better conducting and executing ſome great work, 
and to give an idea of the effect it will have in large. 
In all great buildings, it is much the ſureſt way to 
make a model in relievo, and not to truſt to a bare 
deſign or draught. There are alſo models for the 
building of ſhips, &c. and for extraordinary ftair- 
caſes, &c. , 

They alſo uſe models in painting and ſculpture; 
whence, in the academies, they give the term model to 
a naked man or woman, diſpoſed in ſeveral poſtures, 
to give an opportunity to the ſcholars to deſign him 
in various views and attitudes. 

MODENA, a duchy of Italy, bounded on the 
ſouth by Tuſcany and the republic of Lucca, on the 
north by the duchy of Mantua, on the eaſt by the 
Bologneſe and the territories of the church, and 
on the weſt by the duchy of Parma; extending in 
length from ſouth to north about 56 Engliſh miles, 
and in breadth between 24 and 36, and yielding 

lenty of corn, wine, and fruits, with mineral waters, 
* ſome places alſo petroleum is {kimmed off the ſur- 


: See IuTER VAL. 


face of the water of deep wells made on purpoſe; and 


in others is found a kind of earth or tophus, which, 
when pulveriſed, is ſaid to be an excellent remedy 
againſt poiſon, fevers, dyſenteries, and hypochondriae 
diſorders. The country of La Salſa affords ſeveral 
kinds of petrifactions. The principal rivers are the 
Croſtolo, Secchia, and Panaro. The family of Eſte, 
dukes of Modena, is very ancient. They had their 
name from Eſte, a ſmall city in the diſtrict of Padua. 
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Io 1753, the preſent duke was appointed imperial 
vicar-general, ſield-marſnal, and governor, of the Mi- 
laneſe during the minority of the archduke Peter 
Leopold, who was decl:red governor- general of the 
Auſtrian Lombardy. The duke, though a vaſſal of 
the empire, hath an unlimited power within his own 
duminions, | 

Mopkx4, an ancient city, in Latin Mutina, which 
gives name to 2 duchy of Italy, and is its capita), It 
tands 28 miles eaſt of Parma, 44 almoſt ſouth of 
Mantua, and 20 welt of Bologna; and is a pretty 
large and populous, but not a handſome city. It is 
much celebrated by Roman authors for its grandeur 
and opulence; but was a great ſufferer by the ſiege 
it underwent during the troubles of the triumvirate. 
It hath long been the uſual reſidence of the dukes; 
and is alſo the fee of a biſhop, who is ſuffragan to the 
archbiſhop of Bologna, Mr Keyfler fays, that when 
Decius Brutus was beſieged here by Mark Antony, 
Hirtius the conſul made uſe of carrier-pigeons; and 
that, even at this day, pigeons are trained up at Mo- 
dena, to carry letters, and bring back anſwers. Tbis 
city hath given birth to ſeveral celebrated perſons, 
particularly Taſſo the poet, Correggio the great 
painter, Siganius the civilian and hiſtorian, da Vig+ 
nola the architect, and Montecuculi the imperial ge- 
neral, The tutelary ſaint of it is named Geminianus, 
The ducal palace is a very noble edifice, in which, 
among the other fine pictures, the birth of Chriſt by 
Correggio, called /a Notte Felice, is much celebrated. 
The only manufacture for which this city is noted, is 
that of maſks, of which great numbers are exported. 
The churches of the Jefuits, of the Theatines, and of 
St Dominic, are well worth viewing. In the colle 
of St Carlo Boromeo between yo and 80 young noble- 


men are continually maintained, and inſtructed both 


ja the ſciences and gentecl exerciſes, ' St Beatrix, who 
was of the family of Eſte, is ſaid to knock always at 
the gate of the palace three days before any of the 
family dies. Before moſt of the houſes are covered 
walks, or porticos, as at Bologna, The city is forti- 
fied, and on its ſouth fide Rands the citadel. 
MODERATOR, in the ſchools, the perſon who 


_ prelides at a diſpute, or in a public aſſembly: thus the 


preſident of the annual aſſembly of the church of Scot- 
land is ſtyled moderator. 


MODERN, ſomething new, or of our time; in 

oppolition to what is antique, or ancient. 

oDERN Authors, according to Naude, are all thoſe 
who have wrote ſince Boethiuss The modern philo- 
ſophy commences with Galileo; the modern aſtronomy 
with Copernicus. 

MODIFICATION, in philoſophy, that which 
modifies a thing, or gives it this or that manner of 
being. Quantity and quality are accidents which 
modify all bodies. 

Decre? of Mopirication, in Scots law, a decree 
aſcertaining the extent of a miniſter's ſtipend, with- 
out proportioning it among the perſons liable in pay- 
ment. | 

MODILLIONS, in architecture, ornaments in 
dot corniche of the Ionic, Corinthian, and Compoſite 
columns. 


MODIUS, 1n antiquity, a Kind of dry meaſure, in 


[ 5144 J 


tible of ſeveral different ſigniſications. It frequently 
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uſe 2888 the Romans, for ſeveral forts of grain, * 

MODREVIUS (Andreas Frichius), ſecretary to I 
Sigiſmund Auguſtus king of Poland, acquired conf. Medi 
derable reputation by his learning and works, > 
broke off from the Romiſh church, favoured the "ny 
therans and Anti-trinitarians, and took great pains in 
order to unite all Chriſtian ſocieties under the ſame 
communion. Grotius has placed him in the claſs of 
the reconcilers of the different ſchemes of religion, 
His principal work is intitled, De republica emen. 
danda. | wy 
MODULATION, the art of forming any thing to 
certain proportion. 

MopuLATioN, in reading, or ſpeaking. Ste 
RzavinG. 

MopuLtaTion, in mulic, derived from the La. 
tin modulari. This word in our language is ſuſecp- 


means no more than an air, or a number of muſical 
ſounds properly connected and arranged. Thus it an- 
ſwers to what Mr Malcolm underſtands by the word 
ture, when he does not exprefsly treat concerning the 
tuning of inſtruments. Thus likewiſe it expreſſes the | 
French word chant; for which-reaſon, in the article 
Moste, we have frequently expreſſed the one word 
by the other. But the preciſe and technical accey. 
tation to which it ought to be confined, is the art of 
eompoſing melody or harmony agreeably to the laws 
preſcribed by any particular key, tbat of changing the 
key, or of regularly and legitimately paſſing from one 
key to another. In what remains to be ſaid upon the 
ſubje& we follow Rouſſeau, - 

Modulation (ſays he) is properly the manner of 
aſcertaining and managing the modes ; but at this 
time che word moſt frequently ſignifies the art of con- 
ducing the harmony and the air ſucceſſively through 
ſeveral modes, in a manner agreeable to the ear and 
confarmed to rules. | 

If the different modes be produced by harmony, 
from thence likewiſe muſt ſpring the laws of modula- 
tion. Theſe laws are fimple in conception, but dif- 
ficult in practice. We proceed therefore to ſhew 1n 
what they conlift, 

To modulate properly in the ſame tone, it is ne- 
ceſſary, 1. To run through all the ſounds of it in an 
agreeable air; frequently repeating the ſounds which 
are moſt eſſential to it, and dwelling upon theſe ſounds 
with the moſt remarkable 2 that is to ſay, 
that the chord containing the ſenfible notes, and that 
of the tonic, ſhould frequently be heard in it, but un- 
der different appearances, and obtained by different 
procedures to prevent monotony. 2. That repoſes or 
cadences ſhould only be eſtabliſhed upon theſe two 
chords: the greateſt liberty, however, which ought 
to be taken with the rule is, that a cadence or repoſe 
may be eſtabliſhed on the chord of the ſubdominant. 
3. In ſhort, that none of the ſounds of the mode ovgit 
ever to be altered; for without quitting it, we can 
not introduce a ſharp or a flat which does not belong 
to it, nor abſtract any one which in reality does be- 
long to it. 

But paſſing from one mode to another, we molt 
conſult analogy, we muſt conſider the relations whic 


a key bears to the other notes in the ſeries, and — 
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f ſounds common to both the modes, that 
from whence we paſs, and that into which we enter. 
"If we paſs from a mode major, whether we conſi- 
ger the fifth from the key as having the moſt ſimple 
relation with it except that of the octave, or whe. 
ther we conſider it as the firſt ſaund which enters 
into the harmonics of the fame key, we ſhall always 
bod, that this fifth, which is the dominant of the 
mode, is the chord upon which we may eſt2blyh the 
modulation moſt analogous to that of the principal key. 

This dominant, which canitituted one of the har- 
monics of the firſt key, makes alſo ane of its own pe- 
euliar key, of which it is the fundamental ſuund. 
There is then a connection between theſe two chords. 
Befides, that ſame dominant carry ing, as well as the 
tonic, a perfect chord major upon the principle of re · 
ſonance, theſe two chords are only different one from 
the other by the diſſonance, which paſſing from the 
key to the dominant is the ſixth ſuperadded, and 
when reaſcending from the dominant to the key is the 
ſeventh. Now theſe two chords, thus: diſtinguiſhed by 
the diſſonance which is ſuitable to cach, by the ſounds 
which compoſe them when ranged in order, farm pre- 
ciſely the octave, or the diatonic ſcale, which we call a 
gammut, which determines the mode. 

This fame ſeries of the key, altered only by a ſharp, 
forms the ſcale belonging to the mode of the domi- 
rant; which ſhows how ſtriking the analogy is between 
tneſe two tones, and gives the eaſieſt opportunity of 
paſſing from one to the other by means of one fingle 
alteration alone. The mode then of the dominant is 
the firſt which preſents itſelf after that of the key in 
the order of madulations. | 

The fame fimplicity of relations which we find be- 
tween a tonic and its dominant, is likewife found be- 
tween the ſame tonic and its ſub-dominant ; for that 


fith, in aſcending, which, is formed by the dominant 


with the tonic, is likewiſe formed by the ſub-dominant 
in deſcending: but that ſub-dominant does not. form a 
fifth with the tonic, except by inverſion; it is directly 
a fourth, if we take that tonic below, as it ought to be; 
and which fixes the degree of their relations: for in 
this ſenſe the fourth, whoſe ratio is as 3 to 4, imme- 
diately follows the fifth, whoſe ratio is as 2 to 3. 80 
that, if that ſub-dominant does not enter into the 
chord of the tonic, in return the tonic enters into its 
perfect chord. For let ut ni fol be the chord of the 
tanie, that of the ſub-dominant ſhall be / da ute thus 
it 1s the at which here forms the connection, and the 
two other ſounds of this new chord are exactly the 
two diſſonances of the preceding. Beſides, we ſieed 
not alter more ſounds for this new mode than for that 
of the dominant ; they are both in the one and the 
other quite the ſame chords of the principal mode, ex- 
cept one. Add a flat to the ſenſible note / or, B, and 
ail the notes in the mode of ut or C will ſerve for that 
of /a or F. The mode of the ſub-dominant then is 
ſcarcely leſs analogous to the principal mode than that 
of the dominant. 

It ought likewiſe to be remarked, that after having 
made uſe of the firſt modulation in order to paſs from 
® principal made u or C, to that of the dominant /ol. 
a G, we ere obliged to make, uſe of the ſecond to re- 
turn to the principal mode: for if fol, or G, be the do- 
Want ia the mode of ut or C, wt is the ſub-domi- 


nant in the mode of ,-: thus one of theſe modulations Modulation 
is no leſs neceſſary than the other. | 
Ihe third ſound which enters into the chord of the 
tonic is that of third formed by its mediant ; and, after 
the preceding, it is likewiſe the moſt ſimple of relations 
335 Here then is a new modulation which preſents 
itlelf, and which is ſo much the more analogous, be- 
cauſe two of the ſounds of the principal tonic enter 
likewiſe into the minor chord of its mediant; for the 
farmer chord being ut ] ſal, the latter muſt be mi e 
„, where it may be perceived that mi and % are com- 
mon. | But what renders this modulation a little more 
remote, is the number of ſounds which are neceffary to 
be altered, even for the minor mode, which is-moſt ſuit- 
able to this 27. In the article Music (224.) will 
be found a table for all the modes; and Rouſſcau, 
in his Muſical Dictionary, has given the formula of a 
ſcale both for the major and minor: now, by applying 
this formula to the minor mode, we find nothing in 
reality, but the fourth ſound /a heightened by a ſharp 
in deſcending ; but in riſing, we find two athers which 
are altered, viz. the principal tonic at, and its ſecond 
re, which here becomes a ſenſible note: it is certain 
that the alteration of ſo many ſounds, and particularly 
of the tonic, muſt remove the mode and weaken the 
analogy. 

If we ſhould invert the third as we have inverted the 
fifth, and take that third below the tonic on the fixth 
note la, which ought here to be called a /ub-mediant, 
or the ediant below, we ſhall form upon this note 4a 
a modulation more analogous to the principal tone than 
that of ui; for as the perfect chord of this ſub- medi- 
ant is la ut ui, there once more we find, as in that of 
the mediant, two of the ſounds which enter into the 
chord of the tonic, viz. ut and ie and moreover, 
fince the ſcale of this new key is compoſed, at leaſt in 
deſcending, of the ſame ſounds with, that of the prin- 
cipal key ; and fince it has only two ſounds altered in 
aſcending; that is to ſay, one fewer than the ſeries of 
the mediant; it follows that the modulation. of this 
ſixth note is preferable to that of the mediant; and by 
ſo much the more, that there the principal tonic forms 
one of the ſounds eſſential to the mode; which is more 
proper for approximating the idea of the modulation. 
The ui may afterwards follow. 

Here then are four ſounds, i fa fol la, upon each 
of which we may modulate in paſſing from the major 
mode of t. Re and /i remain, which are the two har- 
monics of the dominant. This laſt, as being a ſen- 
ible note, cannot. become a tonic by any proper mo- 
dulation, at leaſt it canuot immediately become one: 
this would be an abrupt application of ideas too much 
oppoſed to the ſame ſounds, and would likewiſe be to 
give it a harmony too remote from the principal ſound. 
As to the ſecond note re, we may likewiſe, by favour 
of a conſonant procedure in the fundamental baſs, mo- 
dulate upon it in a third minor; but this muſt be only 
continued for an inſtant, that the audience may not - 
have time to forget the modulation of at, which is it- 
ſe}f altered in that place; otherwiſe, inſtead of return- 
ing immediately to ar, we muſt paſs through interme- 
diate modes, where we mult run great hazard of de- 
viation, . 

By following the ſame analogies, we may modulate 
in the following order, to make our. exit from a minor 
mode ;z, 


Modulation mode ; firſt upon the mediant, afterwards the domi- 
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nant, next the ſub- dominant, then the ſub-mediant, or 
ſixth note. The mode of each of theſe acceſſory keys 
is determined by its mediant taken from the principal 
ſound. - For inſtance, iſſuing from the major mode of 
ut, to modulate upon its mediant, we render the mode 
of that mediant minor; becauſe /, the dominant of 
the principal ſound, forms a third minor with that me- 
diant, which is ½u% On the contrary, in our egreſs 
from the minor mode of /a, we modulate upon its me- 
diant ut in the major mode; becauſe , the dominant 
of the tone from whence we iſſue, forms a third major 
with the key of that into which we enter, &c. 

Theſe rules, comprehended in one general formula, 
import, that the modes of the dominant and of the 
ſub-dominant are like that of the tonic, and that the 
mediant and the ſixth note require a mode oppoſed. 
We muſt, however, remark, that, by the right which 
we have of paſſing from the major to the minor, and 
vice verſa, upon the ſame key, we may likewiſe change 
the order of modes from one key to anpther; but 
whilſt we thus remove ourſelves from the natural mo- 
dulation, we muſt preſently think of our return: for 
it is a general rule, that every piece of muſic ought to 
terminate in that key with which it began. 

In his Muſical Dictionary, plate B, fig. 6. and 7. 
Rouſſeau has collected in two examples, which are very 
ſhort, all the modes to which we may immediately paſs; 
the firſt, in paſſiag from the major mode; and the ſe- 
cond, from the minor. Each note indicates a parti- 
cular modulation ; and the value of the notes in each 
example likewiſe ſhows the relative duration ſuitable 
to each of theſe modes, according to its relation with 
the principal mode. 

Theſe immediate tranſitions from one mode to ano- 
ther, furniſh us with the means of paſſing by the ſame 
rules to modes ſtill more remote, and from thence to 


return to the principal mode, of which we never ſhould 


Toſe fight. But it is not ſufficient to know what courſe 
we ought to purſue ; we muſt hkewiſe be acquainted 
with the method of entering into it. A ſummary there- 
fore of the precepts which are given in this depart- 
ment ſhall immediately follow. 

In melody, in order to diſcover and introduce the 
modulation which we have choſen, nothing is neceſſary 
but to render perceptible the alterations which it cauſes 
in the ſounds of that mode from whence we iſſue, to 
make them proper for the mode into which we enter. 
Are we now in the major mode of rt? there needs no 
more than to ſound the note fa ſharp, that we may 
diſcover the mode of the dominant; or a / flat, that 
we may ſhew the mode of the ſub-dominant. Afﬀter- 
wards you may run over the ſounds effential to the 
mode in which you enter; if it is well choſen, your 
modulation will always be juſt and regular. 

In harmony, the difficulty is a little increaſed : for 
as it is neceſſary that the change of modes ſhould be 
made at the ſame time through all the parts, care muft 
be taken of the harmony, and of the air, that we may 
avoid purſuing different modulations at the ſame time. 
Huygens has happily remarked, that the prohibition 


of two fifths in immediate ſucceſſion proceeds upon this 


rule as its principal: in reality, between two parts it 
is ſcarcely poſſible to torm a number of juſt fifths in 
uninterrupted ſucceſſion without operating in two dif- 
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To introduce a mode, a great many pret 1 
is ſufficient to form the perfect = of yds; u. 
ſound, and this is indiſpenſable in ord SY 

, qt P © m order to Produce the 
mode. But it is certain, that the mode cannot be ex 
actly determined but by the chord containing the fen. 
ſible note, or the dominant: we muſt then cauſe this 
chord to be heard when we enter into a new modul. 
tion. The moft eligible rule would be, That in it the 
ſeventh, or minor diſſonance, ſhould always be pr A. 
red, at leaſt the firſt time in which it is heard: but this 
method is not practicable in every admiſſible modula. 
tion; and provided that the fundamental baſs proceed 
by conſonant intervals, that the conneRion of harmany 
be obſerved, the analogy of the mode purſued, and 
falſe relations avoided, the modulation will always be 
approved. Compoſers preſcribe as another rule, That 
a mode ſhould not be changed except after a perfe& 
cadence: but this interdict is uſeleſs, and no perſon 
obſerves it. 

All the poſſible methods of paſſing from one mode 
to another, are reducible to five with reſpe& to the 
major mode, and to four with reſpeQ to the minor; 
which, in the Muſical Dictionary, plate B, fig. 8. wil 
be found implied in a fundamental baſs intended for 
each modulation. If there be any other modulation 
which cannot be reſolved into ſome one of theſe nine, 
unleſs that modulation be enharmonic, it muſt infalli. 
bly be illegitimate. See Ennarmonic. 

MODULE, in architecture, a certain meaſure, or 
bigneſs, taken at pleaſure, for regulating the propor. 
tions of columns, and the ſymmetry or diſpoſition of 
the whole building. Architects generally chooſe the 
ſemidiameter of the bottom of the column for their 
module, and this they ſubdivide into parts or mi- 
nutes, | 
MOEBIUS (Godfrey), profeſſor of phyſic at Iena, 
was born at Lauch in Tharingia in 1611. He be- 
came firſt phyſician to Frederic William elector of 
Brandenburg, to Auguſtus duke of Saxony, and to 
William duke of Saxe- Weimar. He wrote ſeveral me- 
dicinal works, which are eſteemed ; and died at Halle, 
in Saxony, in 1664. | 

MOENIUS (Caius), a celebrated Roman conſul, 
conqueror of the ancient Latins, 338 B. C. He was 
the firſt who hung up the prows, &c. of the galleys he 
had taken at the naval engagement of Actium, upon 
the place where the tribunes harangued the people; 
from whence it was called the 7 ra. 

MOFFAT, à village of Scotland, in the ſhire of 
Annandale, 36 miles ſouth-weſt of Edinburgh ; fa- 
mous for its ſulphureous waters; one of the ſprings 
being uſed for bathing, the other for drinking. 
Theſe waters are of great ſervice in gripings of the 
guts, colics, and pains in the ftomach. Thoſe who art 


| troubled with obſtructions, rheumatic pains, and aches, 


find great relief both from bathing and drinking. The 
water is alſo of great uſe in ſcorbutic and ſcrophulous 
caſes. | 

MOGULS, or MuncLs, a celebrated nation of 
Aſia, whoſe conqueſts formerly were the moſt rapid an 
extenſive of any people recorded in hiſtory. ; 

The origin of the Moguls, Tartars, and Turks, l 
univerſally allowed to be the ſame; and they are con! 


fidered as tbe offspring of part of the . — 


s themſelves deduce their origin from Ja- 
— — oy call him, Faphis, the — of Noah. 
. His fon Turk, they ſay, was the firſt king, or khan, 
- f thoſe nations who are now known by the ſeparate 
pA en. of Turks, Tartars, and Moguls ; and the T ar- 
tars eſpecially, aſſert that their proper deſignation is 
Turks, To this prince 1s attributed many of thoſe in- 
ventions which barbarous nations commonly aſcribe to 
their firſt ſovereigns. He was ſucceeded by Taunak; 
in whoſe reign the whole poſterity of Turk were divi- 
ded into four large tribes, denominated the orda's of 
Erlat, Gialair, Kaugin, Berlas, or Perlas; of which 
lat came the famous Timur Beg, or Tamerlane. From 
this time to that of Alanza Khan, we meet with no- 
thing remarkable. In his reign the Turks being im- 
merſed in all kinds of luxury, univerſally apoſtatized 
into idolatry. Having two ſons, Tartar and Mogul, 
he divided his dominions among them, and thus gave 
riſe to the two empires of the Tartars and Moguls. 
The two nations had not long exiſted before they 
began to make war upon each other: and after long 
contention, the event at laſt was, that II Khan, empe- 
& ex-ror of the Moguls, was totally overthrown by Siuntz 
wed Khan, emperor of the Tartars; and fo — was the 
Tu. gefeat, that the Mogul nation ſeems to have been al- 
molt exterminated. Only two of II Khan's family ſur- 
vived this diſaſter. Theſe were Kajan his youngeſt 
ion, and Nagos his nephew, who were both of an age, 
and had both been married the ſame year. Theſe two 
princes, with their wives, had been taken priſoners by 
Siuntz Khan, but found means to make their eſcape to 
their own country. Here they ſeized upon all the cattle 
which had not been carried off by the Tartars; which 
was eaſily done, as having none to diſpute the property 
with them; then ſtripping ſome of the ſlain, they took 
their clothes, and retired into the mountains. 'They 
paſſed ſeveral mountains without much difficulty; but 
at laſt advanced to the foot of one exceedingly 
high, which had no way over it but a very ſmall 
pu made by certain animals, called in the Tartar 
anguage archara. This path they found themſelves 
obliged to make uſe of, tho? it was ſo ſtrait, that only 
one could paſs at a time, and he was in the moſt immi- 
nent danger of breaking his neck at the leaſt falſe ſlep. 
arrive Having aſcended the mountain on one ſide by this 
© Path, they deſcended by the ſame on the other ſide; 

and were agreeably ſurpriſed to find themſelves in a 
moſt delighttul track, interſperſed with rivulets and 
charming meadows, abounding with a vaſt variety of 
delicious fruits, and inclofed on all fides by inacceſſible 
mountains, in ſuch a manner as to ſhelter them from all 
future purſuits of the Tartars. Here they lived ſome 
ume, and gave this beautiful country the name of J- 
gana-kon, in alluſion to its ſituation; {rgara ſignify- 
ing, in the old language of the Moguls, a © valley,” 
and Kon, 2 ( ſteep height.“ 
In proceſs of time theſe two families very much in- 
ereaſed. Kajan, whoſe poſterity was the moſt nume- 
rous, called his deſcendants Xajath: but the people 
Pringing from Nagos were divided into two tribes ; 
one of which received the appellation of Nagoſler, and 
the other that of Durlagan. 

þ tele two Mogul princes and their deſcendants li- 

Lech 1n this place for more than 400 years; but the lat- 


ter then finding it too narrow for them, meditated a re- 


$ 
arrive 
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turn to the country from which their forefathers had Moguls, 
been driven. For ſome time, however, they found this 
impracticable, as the path that conducted their anceſ- 
tors had been long ſince deſtroyed. At laſt they diſ- 
covered, that one part of the high mountain above- 
mentioned was not very thick in a certain place; and 
allo, that it conſiſted entirely of iron ore, To this, 
having before ſet fire to a layer of wood, and another 
of charcoal, laid along the foot of the mountain, they 
applied 50 large bellows, and at laſt melted the moun- 
tain in ſuch a manner, that an opening was made large 
enough for a loaded camel to paſs; and through this 
paſſage they all marched out with great joy. 4 
The Moguls having thus iſſued as it were from a Frm 
new world, overthrew the Tartars in their turn; — laſt 
continued to be a very conſiderable nation till the time iſ. and 
of their great hero Temujin, afterwards called Fenghiz defeat the 
Khan, whom they extol in the molt extravagant man- Tartars. 
ner. It is qifficult, however, to ſay, at the time Te- 
mujin made his appearance, how far the dominions of 
the Moguls extended, or in what eſtimation they were 
held by their neighbours. It ſeems to be pretty cer- 
tain, that great part of the vaſt region now known by 
the name of Tartary, was then in a (ſtate of conſider- 
able civilization, and likewiſe extremely populons, as 
we find mention made of many cities which the Moguls 
deſtroyed ; and the incredible multitudes whom they 
flaughtered, abundantly ſhew the populouſneſs of the 
country. On the eaft, the country of the Moguls and s 
Tartars had the g+ t defart which divides Tartary State of A- 
from China; on the weſt, it had the empire of Karazm, ,** 4 
founded by Mahmud Gazni; and on the ſouth were Jenghiz 
the countries now known by the name of IJndeſtau, Khan, 
Siam, Pegu, Tonquin, and Cochin-China. Thus it 
comprehended the eaſtern part of modern Tartary, 
and all Siberia. This whole region was divided among 
a great number of Aymacks, or tribes ; who had each 
one or more khans, according as it was more or leſs 
numerous, or divided into branches. Among theſe, 
that of the Xara- ils was the moſt powerful: their 
prince aſſumed the title of Grand Khan, and among 
the reſt the Moguls were tributary to him ; but, ac- 
cording to the Chineſe hiſtorians, both the one and 
the other were tributary to the emperor of Kitay or 
Katay. China was divided into two parts: the nine 
ſouthern provinces were in the hands of the Chineſe 
emperors of the Song dynaſty, who kept their court 
at Hang-chew, the capital of the province of Chekyang: 
the five northern provinces, excepting part of Skenf:, 
were poſſeſſed by the Kin, a people of Eaſtern Tar- 
tary, from whom are deſcended the Manchew Tar- Wh 
tars, at preſent maſters of China. This vaſt domi- 
nion was named A'tay, or Xatay, and was divided 
into two parts: that which belonged to China, was 
properly called R; and the part, which belong-- 
ed to Tartary, was called Xarakitay ; in which ſome 
even include the territories of the Moguls, Karaits, . 
and other tribes, which are the ſubject of the preſent 
hiſtory. The weſtern part of the empire of Kitay was 
poſſeſſed by a Turkiſh prince, who had lately founded 
a new kingdom there, called Ma; whoſe capital city 
was Hya-chew, now Ninghya in Shenſi, from whence 
the kingdom took its name. To the weſt of Hya lay 
Tangut ; a couatry of great extent, and formerly very 
powerful; but at that time reduced to a low ate, and. 
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Mogul. divided among many princes; ſome 6f whom were 


peror of China. 


6 
Deſcent and 
birth of Te- 
mujin. 


ſubject to the emperor of Hya, and others to the em- 
All Tartary to the weſtward, as far 


as the Caſpian ſea, with the greater part of Little 


Buckharia, which then paſſed under the general name 


of Turkeſtan, was ſubje& to Gurkhan, Khurkhan, or 
Kavar Khan; to whom even the Gazni monarchs are 
ſaid to have been tributary. "This Ghurkhan had 
been prince of the Weſtern Kitan or Lyau; who, 
driven out of Kitay by the King, ſettled in Little 
Buckharia, and the country to the north, where they 
founded a powerful ſtate about the year 1124. 
Thus the Moguls, properly fo called, had but a very 
ſmall extent of empire which could be called their 
own, if indeed they had any, when Temujin made 
his appearance, This hero is ſaid by the Tartars to 
bave been of divine origin, fince his family could be 


traced no farther back than ten generations, the mo- 


ther of. whom was got with child by a ſpirit. The 
names and tranſaQions of his predeceſſors are equally 
uncertain and unimportant : he himſelf, however, was 
born in the year 1163, and is ſaid to have come into 


the world with congealed blood in his hands; from 


7 
Subdues his 
re volted 
ſul jects by 
means of 
Vang 
Khan, 


3 
Who be- 
comes jea- 
lous, and 
contrives 
his deſtruc- 
tion. 


whence it was prognoſticated that he would be a great 
warrior, and obtain the victory over all his enemies. 
This prediction, if any ſuch there was, Temujin 
moſt literally fulfilled. At the time of his father's de- 
ceaſe, his ſubjeQs amounted to between $0,000 and 
40,000 families; but of theſe two thirds quickly de- 
ſerted, and Temujin was left almoſt without ſubjects. 
When only 13 years of age, he fought a bloody battle 
againſt theſe revolters; but either was defeated, or 
gained an indeciſive victory; ſo that he remained in 
obſcurity for 27 years longer. His good fortune at 
laſt he owed to the friendſhip of Vang Khan, who 
ruled over a great number of Tartar tribes to the north 
of Kitay, and has been heard of under the name of 
Preſter Fohn among the Europeans. This prince took 
Temujin under his protection; and a rebellion being 
afterwards raiſed againſt himſelf, Temujin was made 
bis general, and the khan was kept in poſſeſſion of his 
throne ; ſoon after which, Temujin ſubdued the tribes 
which had revolted from himſelf, treating them at the 
ſame time with the utmoſt barbarity. 

This happened in the year 1201; but Vang Khan, 
inſtead of continning the friend of Temujin, now be- 
came jealous, and reſolved to deſtroy him by treachery. 
With this view he propoſed a marriage between Te- 
mujin's ſon Juji and his own davghter, and another be- 
tween Temujin's daughter and his own ſon. Temujin 
was invited to the camp of Vang Khan, in order to ce- 
lebrate this double marriage; but, receiving intelli- 
2 of ſome evil intention againſt him, he exeuſed 

imſelf to Vang Khan's meſſengers, and defired that 
the ceremony might be put off to ſome other time, 

A few days after the departure of theſe meſſengers, 
Badu and Kiſhlik, two brothers, who kept the horſes 


of one of Vang Khan's chief domeſtics, came and in- 


formed Temujin, that the grand Khan finding he had 
milled his aim, was reſolved to ſet out inſtantly, and 
ſurpriſe him next morning, before he could ſuſpect any 
danger. Temujin, alarmed at this intelligence, quit- 
ted his camp in the night-time, and retired with all his 
people to fome diſtance. He was ſcarce gone, when 

ang Khan's troops arrived, and diſcharged an incre- 
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dible number of arrows among the e tents « hs 
finding nobody there, — Tenejin * — 
haſte that they fell into great diſorder. In this = 
dition they were ſuddenly attacked and routed b * 
2 after which an open war with Vang Khan * 
place. 


were put in motion; ſome ſiding with Tamyj 
others with Vang Khan. But at laſt fortune 


in a battle, where he loſt 40,000 men; and obliged to 
fly for refuge to a prince named Tayyan Xhan, who 
was Temujin's father-in-law, and his own enemy, and 
by whom be was ungenerouſly put to death. Temy. 
jin immediately began to ſeize on his dominions, great 
part of which voluntarily ſubmitted: but a confedera. 
cy was formed againſt him by a number of Vang Khan's 
tributaries, at the head of whom was Jamuka, a prince 
who had already diſtinguiſhed himſelf by his enmity to 
Temujin; and even 'Tayyan Khan himſelf was drawn 
into the plot, through jealouſy of his ſon-in-law's good 
fortune, But Temujin was well prepared ; and in the 
year 1204 attacked Tayyan Khan, entirely routed 
his army, killed himſelf, and took Jemuka priſoner, 
whoſe head he cauſed inſtantly to be ſtruck off; after 
which he marched againft the other tribes who had 
conſpired againſt him. Them he quickly reduced; 


took a city called Xa/hin, where he put all to the 


{word who had borne arms againſt him; and reduced 
all the Mogul tribes in 1205. 

Temujin now, having none to oppoſe him, called a 
uo diet, which he appointed to be held on the firſt 

y of the ſpring 12063 that is, on the day in which 
the ſun entered Aries. To this diet were ſummoned 
all the great lords both Moguls and Tartars ; and in 
the mean time, to eſtabliſh order in the army, 
he divided his ſoldiers into bodies of 10,000, 1000, 
100, and 10 men, with their reſpective officers, all 
ſubordinate to the generals, or thoſe who commanded 
the bodies of 10,000 ; and theſe were to a& under his 
own ſons. On the day of holding the diet, the prin- 
ces of the blood and great lords appeared drefled in 
white. Temujin, drefſed in the ſame manner, with 
his crown on his head, ſat down on his throne, and 
was complimented by the whole aſſembly, who wiſhed 
him the continuance of his health and proſperity. At- 
ter this they confirmed the Mogul empire to him and 
his ſucceſſors ; adding all thoſe kingdoms which he had 
ſubdued, the deſcendents of whole vanquiſhed kbans 
were deprived of all right or title to them ; and after 
this he was proclaimed emperor with much ceremony- 
During this inauguration, a pretended prophet declared 


that he came from God to tell the aſſembly, that from Aſins 


thenceforth Temujin ſhould aſſume the name of eng ye 


biz Khan, or the Mot Great Khan of khans ; prophe- 
ſying alſo, that all his poſterity ſhould be khans from 
generation to generation, This . which was 
no doubt owing to Temujin himſelf, had a ſurpriſing 
effect on his ſobjects, who from that time concluded, 
that all the world belonged of right to them, and even 
thought it a crime againſt heaven for any body to pre- 
tend to reſiſt them. | ER 

Jenghiz Khan having now reduced under his ſu : 
jection all the wandering tribes of Moguls and * 
tars, began to think of reducing thoſe countries 4 1 


Mogul 


By this quarrel almoſt all the princes of "IM 9 
empfing 
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ſouth-weſt of his own, where the inhabitants to his brother Hulaku, or Hulagu, to extend his Mogu?. 
ere much more civilized than his own ſubjects; and dominions weſtward. In 1255 he entered Iran; where TT 
* countries being full of fortified cities, he muſt of he ſuppreſſed the Iſmaelians or Aſſaſſins, of whom an 
hes urſe expect to meet with more reſiſtance. He began account is given under the article As8as51Ns ; and 
NChina, g5rh the emperor of Hya, whoſe dominions he inva- two years afterwards he advanced to Bagdad, which 12 


fogul. ſouth and 


Jed in 1209, who at laſt ſubmitted to become his tri- 
butary. But in the mean time Jenghiz Khan himſelf 
was ſuppoſed to be tributary to the emperor of Kitay; 
who, in 1210, ſent him an officer, demanding the cu- 
ſtomary tribute. This was refuſed with the utmoſt 
indignation, and a war commenced, which ended not 
but with the diſſolution of the empire of Kitay, as 
mentioned under the article CHina, n* 17-33, 

In the year 1216 Jenghiz Khan reſolved to carry 
his arms weſtward, and therefore left his general 
Muchuli to purſue his conqueſts in Kitay. In his 
journey weſtward he overthrew an army of 300,000 
Tartars who had revolted againſt him; and, in 1218, 
ſent ambaſſadors deſiring an alliance with Mohammed 
Karazm Shah, emperor of Gazna. His ambaſſador 
was haughtily treated: however, the alliance was con- 
cluded; but ſoon after broken, through the treachery, 
as it is ſaid, of the Karazmian monarch's ſubjects. 
This brought on a war attended with the molt dread- 
ful devaſtations, and which ended with the entire 
deſtruction of the empire of Karazm or Gazna, as re- 
lated under the article GAzNa. | 

After the reduction of Karazm, part of the Moguls 
broke into Iran or Perſia, where alſo they made 
large conqueſts, while others of their armies invaded 
Georgia and the countries to the weſt; all this time 
committing ſuch enormities, that the Chineſe hiſtorians 
ſay, both men and ſpirits burſt with indignation. In 
1225, Jenghiz Khan returned to Hya, where he made 
war on the emperor for having ſheltered ſome of 
his enemies. The event was, that the emperor was 
ſlain, and his kingdom conquered, or rather deſtroyed; 
which, however, was the laſt exploit of this moſt cruel 
conqueror, who died in 1227, as he marched to com- 
plete the deſtruction of the Chineſe. 

The Mogul empire, at the death of Jenghiz Khan, 


em extended over a prodigious tract of country; being 


more than 1800 leagues in length from eaſt to weſt, 
and upwards of 1000 in breadth from north to ſouth. 
Its princes, however, were ſtill inſatiable, and puſhed 
on their conqueſts on all ſides. Oktay was — 
ledged emperor after Jenghiz Khan; and had under 
his immediate government Moguleſtan, (che country of 
the Moguls properly ſo called), Kitay, and the coun- 
tries eaſtward to the Tartarian ſea. Jagatay his bro- 
ther governed under him a great part of the weſtern 
conqueſts, The country of the Kipjacks, and others 
to the eaſt and north-eaſt, north and north-weſt, were 
E by Batu or Patu the ſon of Juji, who had 

een killed in the wars; while Tuli or Toley, ano- 
ther ſon of Jenghiz Khan, had Khoraſſan, Perſia, and 
what part of India was conquered. On the eaſt fide 
the Mogul arms were ſtill attended with ſucceſs ; not 
only the empige of Kitay, but the ſouthern part of 

una, was Conquered, as already related under that 
article, no 2340. On the weſt fide matters con- 


tinued much in the ſame way till 
y till the year 1254 
: when —_ or Menkho, the fourth khan of the 
Cle, e the ſame who was afterwards killed at a 
ge in China *), raiſed a great army, which he gave 
2 


Vor. VII. 


he took, and cruelly put the khalif to 
the city with no more lenity than the Moguls uſually © 
treated thoſe which fell into their hands. Every thing 
was put to fire and ſword; and in the city and its 
neighbourhood, the number of ſlain, it is ſaid, a- 
mounted to 1,600,000.—The next year he invaded 
Syria; the city of Damaſcus was delivered up, and, 
as it made no reſiſtance, the inhabitants were ſpared ; 
but Aleppo being taken by ſtorm, a greater ſlaughter 
enſued there than had taken place at Bagdad, not 
even the children in their cradles being ſpared. Some 
cities of this country revolted the next year, or the 
year after; but falling again into the hands of the 
Moguls, they were plundered, and the inhabitants 
butchered without mercy, or carried into ſlavery. 
Hulaku died in 1264, and at his death we may fix 
the greateſt extent of the Mogul empire. It now 
tomprehended the whole of the continent of Aſia, 
excepting part of Indoſtan, Siam, Pegu, Cochinchina, 
and a few of the countries of Leſſer Aſia, which had 
not been attacked by them; and during all theſe vaſt 
conqueſts no Mogul army had ever been conquered, 
I by Jaloloddin, as mentioned under the 
article Gazxa.— From this period, however, the em- 
= began to decline. 


death, treating Fagdad re- 


uced, 


14 
The ambition of the khans It begins to 


aving prompted them to invade the kingdoms of decline. 


Japan and Cochinchina, they were miſerably diſap- 
pointed in their attempts, and loſt a great number of 
men. — The ſame bad ſucceſs attended them in Indo- 
ſtan ; and in a ſhort time this mighty empire broke 
into ſeveral ſmaller ones. The governors of Perſia 
being of the family of Jenghiz Khan, owned no alle- 

iance to any ſuperior; thoſe of Tartary did the fame, 
he Chineſe threw off the yoke: and thus the continent 
of Aſia wore much the ſame face that it had done be- 
fore Jenghiz Khan began his conqueſts. 

The fucceſſors of Hulaku reigned in Perſia till the 
year 1335 ; but that year Abufaid Khan, the eighth 
from Hulaku, dying, the affairs of that country fell 
into confuſion for want of a prince of the race of Jeng- 
hiz Khan to ſucceed to the throne. The empire 
therefore was divided among a great number of petty 

rinces, who fought againit each other almoſt without 
intermiſſion, till, in the year 1369, Timur Bek, vr 


IS 


Tamerlane, one of theſe princes, having conquered a Tamerlane 
number of others, was crowned at Balkh, with the crowned 


pompous title of Saheb Karan ; that is, 
peror of the ages and conqueror of the world.” As 
he had juſt before taken that city, and deſtroyed one 
of his moſt formidable rivals who had ſhut himſelf up 
in it, the new emperor began his reign with be- 
heading ſome of the inhabitants, impriſoning others, 
burning their houſes, and felling the women and 


children for ſlaves. —In 1370 he croſſed the Sihun, ** 


* the em- nin or 


16 
mes a 


made war on the Getes, and attacked Karazm. Next great con- 
year he granted a peace to his enemies; but two years queror. 


after, he again invaded the country of the Gates, and 
by the year 1379 had fully conquered that country as 
well as Korazan; and from that time he continued to 
extend his conqueſts in much the ſame manner as 

290 Jenghiz 
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Jenghiz Khan had done, though with leſs cruelty. 
In 1387 he had reduced Armenia, Georgia, and all 
Perſia; the conqueſt of which laſt was completed by 
the reduction of Ifpahan, 10,000 of the inhabitants 
of which were ſlaughtered on account of a ſedition 
raiſed by ſome raſh or evil- diſpoſed perſons. 

After the reduction of Perſia, Timur turned his arms 
north ward, and weſtward, ſubduing all the countries to 
the Euphrates. He took the city of Bagdad; ſubdued 
Syria; and having ravaged great part of Ruſſia, re · 
turned to Perſia in 1396, where he ſplendidly feaſted 
his whole army. In 1398 he invaded Indoſtan, croſſed 
the Indus on the 17th of September, reduced ſeveral 
fortreſſes, and made a vaſt number of captives. How- 


. ever, as he was afraid that, in caſe of any emergency, 


18 
The city of 


Dehli de- 


ſtroyed, and vith a wall in form of a circle. 


the inhabi- 


tantsflaugh- ſame, 


ecred. 


inhabitants of the ſuburbs. 


theſe priſoners might take part with the enemy, he 
gave orders to his folder to put all their Indian ſlaves 
to death; and, in conſequence of this inhuman order, 
more than 10, ooo of theſe poor wretches were ſlaugh- 
tered in leſs than an hour. 

In the beginning of the year 1399, Timur was met 
by the Indian army; whom, after a deſperate battle, 
he defeated with great ſlaughter, and ſoon after took 
the city of Dehli, the capital of the country. Here 
he ſeated himſelf on the throne of the Indian emperors ; 
and here the ſharifs, kadis, and principal inhabitants 
of the city, came to make their ſubmiſſion, and begged 
for mercy. The tame elephants and rhinoceroſes like - 
wiſe were brought to kneel before him as they had 
been accuſtomed to do to the. Indian emperors, and 
made a great cry as if they implored his clemency, 
Theſe war-elephants, 120 in number, were, at his re- 
turn, ſent to Samarcand, and to the province where 
his ſons reſided. After this, at the requeſt of the 
lords of the court, 'Vimur made a great feaſt; at 
which he diſtributed preſents to the princes and prin- 
cipal officers. | 

Dehli at this time conſiſted of three cities, called Seyri, 
Old Dehli, and Jehan Penah. Seyri was ſurrounded 
Old Dehli was the 
but much larger, lying ſouth-weſt of the other, 
Theſe two parts were joined on each fide by a wall ; 
and the third, lying between them, was called Jehan 
Penah, which was larger than Old Debli. Penah 
had ten gates; Seyri had ſeven, three of which looked 
towards Jehan Penah; this laſt had thirteen gates, ſix to 
the north-weſt, and ſeven to the ſouth-eaſt. Every 
thing ſeemed to be in a quiet poſture ; when, on the 
12th of January 1399, the ſoldiers of Timur being 
aſſembled at one of the gates of Dehli, inſulted the 
The great emirs were 
ordered to put a itop to theſe diſorders; but their en- 
deavours were not effectual. The ſoltanas having a 
eurioſity to ſee the rarities of Dehli, and particularly a 
famous palace adorned with 1000. pillars, built by an 
ancient king of India, went in with all the court; 
and the gate being on that occaſion left open for 
every body, above 15,000 ſoldiers got in unperceived. 
But there was a far greater number of troops in a 
large place between Dehli, Seyri, and Jehan Penah, 
who committed great diſorders in the two laſt cities. 
This made the inhabitants in deſpair fall on them ; 
and many, ſetting fire to their houſes, burnt their 
wives and children. The ſoldiers ſeeing this confuſion, 


did nothing but pillage the houſes 3 while the dil- 


5150 J 


M O 6G 

order was increaſed by the admiſſion o 

who ſeized the iohabitanta of the netghbotn do- 
who had fled thither for ſhelter. The emirs 15 * 
ſtop to this miſchief, cauſed the gates to be that 1. A 
they were quickly opened by the ſoldiers within. = 
roſe in arms againſt their officers ; ſo that - h 
morning of the 13th the whole army was entere g 
this great city was totally deſtroyed. Some Coen 
carried out 150 flaves, men, women, and chan: 
nay, ſome of their boys had 20 flaves a- piece to their 
(hare. The other ſpoils, in jewels, plate, and man F 
factures, were immenſe; for the Indian women — 
girls were adorned with precious ſtones, and had 
bracelets and rings on their hands, feet, and even 
toes, ſo that the ſoldiers were loaded with them. On 
the 15th, in Old Dehli, the Indians retired into the 
great moſque to defend themſelves ; but being at. 
tacked by the Tartars they were all ſlaughtered, and 
towers erected with their heads. A dreadful carnage 
now enſued throughout the whole city, and fever! 
days were employed before the inhabitants could be 
made to quit it entirely; and as they went, the emir; 
took a number of them for their ſervice. The artiſan; 


were alſo diſtributed among the princes and com- 


manders ; all but the maſons, who were reſerved for 
the emperor, in order to build him a ſpacious ſtone- 
moſque at Samarcand. | 

After this terrible devaſtatian, Timur marchedintothe 
different provinces of Indoſtan, every where defeating the 
Indians who oppoſed him, and flaughtering the Ghebrs, 
or worſhippers of fire. On the 25th of March he ſet 
out on his return, and on the gth of May arrived at 
Samarcand, In a few months aſter his arrival, he was 
obliged to undertake an expedition into Perſia, where 
affairs were in the utmoſt diſorder on account of the 
miſconduct of his ſon, whom he had appointed ſove- 
reign of that empire. Here Timur ſuon ſettled mat- 
ters; after which he again ſet out on an expedition 
weſt ward, reduced many places in Georgia which had 
not ſubmitted before, and invaded and conquered Sy- 


ria. At the ſame time he quarrelled with Bajazet the n 
Turkiſh ſultan, then buſied in an enterpriſe againſt qund 
in which he would probably bave ſuc: vithbs 


The cauſe of this be Lt 
ſultan. 


Conſtantinople, 
ceeded had not Timur interpoſed. 
quarrel at firſt was, that Bajazet had demanded tri: 
bute from a prince who was under Timur's protec» 
tion, and is ſaid to have returned an infulting anſwer 
to the Tartar ambaſſadors who were ſent to him on 
that account, Timur, however, who was an en- 
thuſiaſt in the cauſe of Mahometaniſm, and con- 
ſidered Bajazet as engaged in the cauſe of heaven 
when belieging a Chriltian city, was very unwilling to 
diſturb him in ſo pious a work; and therefore under- 
took ſeveral expeditions againſt the princes of vyria 
and Georgia, in order to give the Turkith monarch 
time to cool and return to reaſon, Among other 
places, he again inveſted the city of Bagdad, which 
had caſt off its allegiance to him; and having taken it 
by ſtorm, made ſuch a dreadful maſſacre of the inha- 
bitants, that 120 towers were erected with the heads 
of the ſlain. In the mean time Bajazet continued to 
give freſh provocation, by protecting one Kara Yuſct 
2 robber, who had even inſulted the caravan of Mec- 
ca; ſo that Timur at length reſolved to make war vp” 
on him. The ſultan, however, foreſeeing the dange” 
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ſuch a formidable yo apy» cory wiper 
7 er to aſ pardon, by a letter, for what 
nay As, promile. 8 Timur's will for 
the foture. This embaſſy was graciouſly received; and 
Timur returned for anſwer, that he would forbear ho- 
ſlilities, provided Bajazet would either put Kara Yu- 
(cf to death, ſend him to the Tartar camp, or expel 
him out of his dominions. Along with the Turkiſh 
a0 baſladors he ſent one of his own ; telling Bajazet that 
he would march _ the confines of Anatolia, and 
wait his final an{wer, 37 
bog Bejazet had ſeemed at firſt willing to come 
to an agreement with Timur, and to dread his ſupe- 
rior power; yet he now behaved in ſuch an unſatiſ- 
factory manner, that the Tartar monarch defired him 
to prepare for war; upon which he raiſed the ſiege of 
Conſtantinople, and having met Timur with an army 
greatly inferior to the Tartars, was utterly defeated 
and taken priſoner. According to ſame accounts, he 
was treated with great humanity and honour ; while 
others inform us, that he was ſhut up in an iron 
cage, againſt which he daſhed out his brains the 
following year. At any rate, it is certain that he 
was not reftored to liberty, but died ia confinement, 
This victory was followed by the ſubmiſhon of many 
places of the Leſſer Aſia to Timur; the Greek empe- 
ror owned himſelf his tributary, as did alſo the ſultan 
of Egypt. After this Timur once more returned to 
Georgia, which he cruelly ravaged; aſter which he 
marched to Samarcand, where he arrived 1n the year 
1405, Here, being now an old man, this mighty 
conqueror began to look forward to that ſtate which 
at one time or other is the dread of all living crea- 
tures; and Timur, in order to quiet the remorſes of 
his own conſcience, came to the following curious re- 
ſolution, which he communicated to his intimate 
friends; namely, that * as the. vaſt conqueſts he had 
made were not obtained without ſome violenee, which 
had occahoned the deſtruction of a great number of 
God's creatures, he- was reſolved, by way of atone- 
ment for his paſt crimes, to perform ſome good ac- 
tion; namely, to make war on the infidels, and exter- 
minate the idolaters of China.“ This atonement, how- 


of bringing 


el ane, ever, he did not live to accompliſh; for he died the ſame 
dale year of a burning fever, in the 71ft year of his age and 


36th of his reign, 9 

On the death of Timur, his empire fell immediate- 
ly into great diſorder, and the civil wars continued for 
live or fix years; but at laſt peace was reftored, by 
the ſettlement of Shah Rukh, Timur's ſon, on the 
throne, He did not, however, enjoy the empire in 
Its full extent, or indeed much above one half of it, 
having only Karazm, Khorafſan, Kandahar, Perſis, 
and part of Indoſtan. Neither was he able, though 
a brave and warlike prince, to extend his dominions, 
though he tranſmitted them to his ſon Uing Beg. He 
proveda wiſe and learned monarch; and is famous for 
the altronomical tables which he cauſed to be compo- 
led, aud which are well known at this day. He was 
killed in 1448 by his ſon Abdollatif, who ſix months 
alter was put to death by his own ſoldiers. After the 
death of Abdollatif, Abdollah, a grandſon of Shah 
Rukh, ſeized the throne ; but, after reigning one year, 
was expelled by Abufaid Mirza, the grandſon of Miran 

al the fon of Timur. His reign was one COnti> 
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happened in 1739. 


nued ſcene of wars and tumults ; till at laſt he was de- Mogul. 
feated and taken priſoner by one Haſſan Beg, who 
E bim to death in 1468. From this time we may 

ok upon the empire of Timur as entirely diſſolved, 
though his deſcendents ſtill reigned in Perſia and In- 
doſtan. The hiſtory of the latter, which is ſtill known 
by the name of the Mogul's empire, we ſhall now 
give from the death of Abuſaid Mirza to the preſent 
time, | 22 
On the death of the abovementioned monarch, his Hiſtory ot 
ſon Babr, or Babor, ſucceeded him, but was ſoon ludoitan. 
driven out by the Uſbeck Tartars ; after which he re- 
fided ſome time in Gazna, whence he made incurſions 
into Indoſtan, and at length became maſter of the 
whole empire, excepting the kingdoms of Dekan, Gu- 
zerat, and Bengal. He died in 1530, and was ſuc- 
ceeded by his ſon Hemayun; who in the beginning of 
his reign conquered the province of Guzerat, excepting 
a very few places, and in 1540 made himſelf maſter of 
Bengal alſo ;. but ſoon after he was driven out of his 
dominions by the Afghans, a people inhabiting the 
mountainous country between India and Perſia. In 
this diſtreſs he fled to the court of Perſia; and be- 
ing aſſiſted by that monarch, recovered his king- 
dom; but three months afterwards was killed by an 
accidental fall in the year 1556, the 26th of his 


— 


reign. | 

, ESI was ſucceeded by his ſon Akbar, at that 
time only 13 years of age. He ſubdued Guzerat, Ben- 
gal, and Kabul, (a country lying beyond the limits of 
India Proper), and conquered ſeveral other countries ; 
but proved unſucceſsful in his attempts on Dekan. He 
poiſoned himſelf by miſtake in 1605, having ſwallows 
ed the doſe he had cauſed to be prepared for one of his 
principal lords; and was ſucceeded by his ſon Jehan 
Ghir. The reign of this prince was full of troubles, 
owing chiefly to his own miſconduct. He invaded 
Dekan without ſucceſs, and was four years a priſoner 
in the hands of one of his generals named Moababet 
Khan; from whom, however, he at laſt found means to 
eſcape, and enjoyed his empire till the year 1627, when 
he died, and was ſucceeded by his ſon Shah Jehan. 

The new emperor proved a very debauched and. a- 
varicious prince; which gave occation to one of his 
ſons named Aureng-zib, or Aureng-zebe, to dethrone 
him. This prince attained his end by a train of deep 
hypocriſy and diſſimulation; covering his ambition 
with a pretence of religion, and under that pretence 
committing the greateſt crimes. He defeatcd two of 
his brothers who oppoſed him, by unforeſeen acci- 
deats, when he himſelf ſeemed to be on the very brink 
of deſtruction; and when he attained ſufficient power, 
put them to death, and then lamented their misfor- 
tune. One of his brothers who aſſiſted him, he re- 
warded with perpetual impriſonment, and at laſt put 
him to death alſo. The hiſtory of the empire, after 
he began to reign, is very much unknown, becauſe 
Aurengzebe would not allow it to be written during 
his life. Neither do we meet with any thing of impor- 
tance regarding this ewpire till the invaſion of Thamas 


Kouli Khan, or Nadir Shah, emperor of Perſia, which 


Tuis conqueror did not invade India, as n empire 
Khan and Tamerlane had done, with a view to plun invaded 4 
der; though, after he became maſter of Dehli, he Nadir Sh. 
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ſcems not to have been inferior in rapacity to any of 
bis predeceſſors. He was invited, however, by ſome 
of the great men who were diſaffected to the emperor 
Naſroddin Mohammed Shah, in order to ſettle the af- 
fairs of the empire. Nadir was eafily induced to ac- 
cept the invitation, and ſet out from Kandahar with an 
army of 125,000 men, compoſed of many different na- 
tions, and, being all inured to hardſhips, were much 
more than ſufficient to have conquered the whole force 
Accordingly he defeated 
the forces ſent againſt him; after which he was viſit- 
ed by the Mogul himſelf, Him he ſeverely reprimand- 
ed for his miſconduct. However, he told him, that 
as he was of the race of Timur, who had not offended 
the reigning family of Perſia, he would not take the 
empire from him; only as he had put him to the 
trouble of coming ſo far to ſettle his affairs, he infiſt- 
ed that his expences ſhould be paid. To this ſpeech 
the Mogul made no anſwer ; however, Nadir Shah 
took care to enforce the latter part of it. Some days 
after the Mogul's return, the Perſian monarch went to 
his camp to pay him a viſit, where he ſeized 200 can- 
non, with ſome treaſure and other effects, ſending 
them off immediately to Kandahar, He then march- 
ed to Dehli, where a dreadful ſlaughter was made, ow- 
ing to a mob which aroſe about the price of corn. Na- 
dir Shah, endeavouring to quell it, narrowly eſcaped 
being killed by a muſket- ball ſhot purpoſely at him ; 
which enraged him to ſuch a degree, that he gave or- 
ders for an indiſcriminate maſſacre. 'Theſe orders were 
obeyed with the utmoſt alacrity by bis ſoldiers; and 
120,000, ſome ſay 150,000, of the inhabitants periſh- 
ed at once. After this all the jewels, gold-plate, &c. 
which could be found were ſeized, and the Shah de- 
manded a preſent of money amounting to about 25 
millions ſterling ; which was raiſed with ſuch rigour, 
that many choſe to put an end to their own lives ra- 
ther than bear the torments which were inflicted on 


. thoſe who could not pay the ſum at which they were 
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aſſeſſed. At laſt, however, the ſum was made up; 
and Nadir Shah took leave of the Mogul, with all the 
marks of friendſhip. He put the crown on his head 
with his own hands; and after having given him ſome 
good advice concerning the regulation and government 
of the empire, ſet out from Dehli on the 6th of May 
1739- 
By this invaſion the empire ſuſtained a prodigious 
loſs. Since the arrival of Shah Nadir in the country, 
about 200,000 people had been deſtroyed, and the 
conquerors had carried off treaſure and goods to the 
amount of 125 millions Sterling. Nevertheleſs even 
this dreadful calamity did not awaken -the ſufferers to 
a ſenſe of their danger, nor was any ſtep taken to put 
the empire in a proper ſtate of defence; ſo that it 
{till continnes a prey to every invader, and equally 
—_— of ſubduing its enemies, or of defending it- 
elf. 

Hindoſtan, or the empire of the Great Mogul, or 
Mogol, is bounded on the north by Great and Little 


Tibet; on the eaſt by Tibet, and the Farther Penin- 


ſula of the Indies ; on the ſouth by the Hither Penin- 
ſula, part of the Indian Sea, and Bay of Bengal; and 
on the welt by Perſia. It is ſituated between the 84th 
and 102d degrees of longitude, and between the 21ſt 
and 36th degrees of latitude ; being in length about 


gt52 J 


M O G 


1204 miles, and in breadth 960, 
not near ſo much, 

Towards the north, Hindoſtan is very co] 
ren; but towards the ſouth, very hot, * 
rice, fruits, and other vegetables. Phe northern = 
vinces are very mountainous and ſandy ; while the 
ſouthern are for the molt part level, and well watered 
with ſeveral rivers. | 

The moſt remarkable mountains are thoſe which 
ſurround it on three ſides. Thoſe on the weſt, ſepa- 
rating it from Perſia, called, in general, Soleyman 
Kty, or the mountains e Soleyman, are of a vaſt height 
as well as breadth, and are only paſſable in certain 
places, through which roads have — made for the 
ſake of commerce. The chief are thoſe which lead to 
Kabul, Gazna, and Kandahar. This great chain of 
mountains is inhabited by different nations, the prin- 
cipal of which are the Afghans, or Patans, and the 
Baluches, who have extended themſelves on the ſide of 
India, as well as Perſia. The mountains on the north 
are called Nagrakut, Hima, or Mis Tag, which has 
an affinity with /maiis, and by other names, which are 
mou alſo in common to the mountains on each ſide, 
eparating Hindoſtan from Tibet. The very proſpect 
of theſe mountains is frightful, being nothing but hi. 
deous precipices, perpetually covered with ſnow, and 
not to be croſſed without the greateſt danger and dif- 
ficulty. 8 

The moſt remarkable rivers of Hindoſtan are the 
Indus and Ganges. The former is called by the orien- 
tals Send, Sind, or Sindi. It riſes in the mountains 
to the north, or north-eaſt, of Hindoſtan; whence, 
after a long courſe, firſt to the ſouth and then to 
the ſouth-weſt, it falls into the Perfian ſea, below 
Lower Bander, by ſeveral mouths. In its courſe it re- 
ceives ſeveral other large rivers, as the Nilah, Jamal, 
Behat, and Lakka. . 

The Ganges, called in the Indies Ganga, riſes in 
the kingdom of Tibet: entering Hindoſtan, about the 
30th degree of latitude, it runs firſt ſouth · eaſtward by 
the cities of Bekaner, Minapor, Halabas, Beoares, 
and Patna, to Rajah Mahl, where it divides into two 
branches. The eaſtern having paſſed by Dakka, the 
capital of Bengal, enters the gulph of that name about 
Chatigan. The weſtern, deſcending by Koſſum- Bazar 
and Hughley, falls into the gulph below Shanderna- 
gor, towards Pipeli. 

Many of the Jews and ancient Chriſtians believed 
this river to be the Piſon, one of the four mentioned 
in ſcripture as the boundaries of the terreſtrial para- 
radiſe. The Indians retain the greateſt reverence for 
its waters, going in crowds from the remotelt parts of 
the country to'waſh in them, from a perſuaſion that 
they deface from all the ſpots of fin. The reaſon of 
this is, becauſe they imagine this river does not take 
its ſource from the boſom of the earth, but deſcends 
from heaven into the Paradiſe of Devendre, and from 
thence into Hindoſtan. Nothing is more childiſh chan 
the fables of the Bramins on this ſubject, yet the 
people ſwallow them all. The Mogul and prince © 
Golconda drink no other water than that of the Gar: 
ges: foreigners, on the contrary, pretend that 4 
very unwholeſome, and that it cannot be ſafely je ; 
till it is firſt boiled. There are a great number ot fu 


perb pagodas on the banks of the Ganges, which ag 
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-nmenſely rich. At certain feſtivals, there has been 
ſometimes a concourſe of 100,000 py who came 
to bathe in it. But what principally diſtinguiſhes this 
river, beſides its greatneſs and rapidity, is the gold it 
brings down in its ſands, and throws on its banks; and 
the precious ſtones and pearls it produces, not only in 
itſelf, but in the Gulph of Bengal, into which it diſ- 


charges its waters, and which abound therewith. The 


Chun, or Jemma, the Guderaſu, the Perfilis, Lakia, 
and ſeveral other rivers, diſcharge themſelves into it 


during its courſe. 


The weather and ſeaſons are, for the general, very 
regular in this ſpacious country; the winds blowing 
conſtantly, for fix months, from the ſouth, and fix 
from the north, with very little variation. The 
months of April, May, and the beginning of June, 
till the rains fall, are ſo extremely hot, that the re- 
flexion from the ground is apt to bliſter one's face 
and, but for the breeze, or ſmall gale of wind, which 
blows every day, there would be no living in that 
country for people bred in northern climates ; for, ex- 
cepting in the rainy ſeaſon, the coldeſt day is hotter 
there at noon than the hotteſt day in England. How- 
ever, very ſurpriſing changes of heat and cold ſome- 
times happen within a few hours; ſo that a ſtifling 
hot day is ſucceeded by a night cold enough to pro- 
duce a thin ice on the water, and that night by a noon 
as ſcorching as the preceding. Sometimes, in the dry 
ſeaſon, e the rains, the winds blow with ſuch ex- 
treme violence, that they carry vaſt quantities of duſt 
and ſand into the air, which appear black, like clouds 
charged with rain; but fall down in dry ſhowers, fill- 
ing the eyes, ears, and noſtrils of thoſe among whom 
they deſcend, and penetrate every cheſt, cabinet, or 
cupboard, in the houſes or tents, by the key-hole or 
erevices. 

From Surat to Agra, and beyond, it ſeldom or never 
rains, excepting in one ſeaſon of the year; that is, from 
the middle of June to the middle of September. Theſe 
rains generally begin and end with moſt furious ſtorms 
of thunder and lightning. During theſe three months 
it rains uſually every day, and ſometimes for a week 
together without intermiſſion : by this means the land 
is enriched, like Egypt by the Nile. Although the 
land looks before like the barren ſands of the Arabian 
deſarts; yet, in a few days after thoſe ſhowers begin 
to fall, the ſurface appears covered with verdure. 
When the rainy ſeaſon is over, the ſky becomes per- 
fectly ſerene again, and ſcarce one cloud appears all 
the nine months : however, a refreſhing dew falls every 
night, during that dry interval, which cools the air, 
and cheriſhes the earth. | 

The produce of Hindoſtan is very rich in every 
kind, whether it be foſſil, vegetable, or animal. Be- 
ſides other precious ſtones found in it, there is a dia- 
mond-mine at the town of Soumelptir, in Bengal. 
Quarries of Theban ſtone are ſo plentiful in the Mo- 
gu! empire, that there are both moſques and pagods 
built entirely of it. Some travellers tell us, there are 
mines of lead, iron, and copper, and even filver ; but 
thoſe of the laſt, if there be any, need not be opened, 
lince the bullion of all nations is ſunk in this empire, 
which will take nothing elſe in exchange for her com- 
NN and prohibits the exporting it again. They 
til! the ground with oxen and foot-ploughs, ſowing in 
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before the rains, and reaping in November and Decem- 
ber, which with them is the moſt temperate months in 
the year. The land is no where encloſed, excepting 
a little near towns and villages. The graſs is never 
mowed to make hay, but cut off the ground, either 
reen or withered, as they have occahhon to uſe it. 
heat, rice, barley, and other grain, grow here in 
Nes and are very good. 'The country abounds no 
eſs in fruits, as pomegranates, citrons, dates, grapes, 
almonds, and cocoa-nuts ; plums, thoſe eſpecially called 
mirabolans ; plantanes, which in ſhape reſemble a ſlen- 
der cucumber, and in taſte excel a Norwich pear ; 
mangos, an excellent fruit, reſembling an apricot, but 
larger ; ananas, or pine-apples; lemons and oranges, 
but not ſo good as in other countries; variety of pears 
and apples in the northern parts; and the tamarind- 
tree, the fruit of which is contained in a pod reſem- 
bling thoſe of beans. There are many other kinds of 
fruit-trees peculiar to the country. But the valuable 
trees are the cotton and mulberry, on account of the 
wealth they bring the natives from the manufactures 
of callicoes and filks. They plant abundance of ſugar- 
canes here, as well as tobacco; but the latter is not ſo 
rich and ſtrong as that of America, for want of know- 
ing how to cure and order it. 

Hindoſtan affords alſo plenty of ginger, together 
with carrots, potatoes, onions, garlic, and other roots 
known to us, beſides ſmall roots and herbs for ſal- 
lads; but their flowers, though beautiful to look at, 
have no ſcent, excepting roſes, and ſome few other 
kinds. 

There is a great variety of animals in this country, 
both wild and tame; of the former are elephants, rhi- 
noceroſes, lions, tygers, leopards, wolves, jackals, and 
the like. The jackalls dig up and eat dead bodies, 
and make a hideous noiſe in the night. The rhino- 
ceros is not common in the Mogul's empire; but ele- 
© are very numerous, ſome 12, 14, or 15 fect 

igh. There is plenty of veniſon, and game of ſeveral 
kinds; as red-deer, fallow-deer, elks, antelopes, kids, 
hares, and ſuch like. None of theſe are imparked, 
but all in common, and may be any body's who will 
be at the pains to take them. Among the wild ani- 
mals alſo may be reckoned the muik-anima}, apes, 
and monkeys. OW | 

H indoſtan affords variety of beafts for carriage, as 
camels, dromedaries, mules, aſſes, horſes, oxen, and 
buffaloes. Moſt of the horſes are white, and many 
curiouſly dappled, pied, and ſpotted all over. The 
fleſh of the oxen is very ſweet and tender. Being very 
tame, many uſe them as they do horſes, to ride on. 
Inſtead of a bit, they put one or two ſmall ſtrin 
through the griſtle of the noſtrils, and faſtening the 
ends to a rope, uſe it inſtead of a bridle, which is held 
up by a bunch of griſly fleſh which he has on the fore- 
part of his back. They ſaddle him as they do a horſe; 
and, if ſpurred a little, he will go as falt. Theſe are 
generally made uſe of all over the Indies; and with them 
only are drawn waggons, coaches, and chariots. Some 
of theſe oxen will travel 15 leagues in a day. They 
are of two ſorts; one fix feet high, which are rare ; 
another called dwar/5, which are only three. In ſome 
places, where the roads are (tony, they ſhoe their oxen, 
when they are to travel far. The buffalo's ſkin makes 

excellent 


= - *ws ACoAS 2[ͤ•U tr H; —ü—ñ — f ! K ot Oe 


Mogul. 


26 


M O G [ 
excellent buff, and the female yields very good milk; 
but their fleſh is neither ſo palatable nor wholeſome 
as beef. The ſheep of Hindoſtan have large heavy 
tails, and their fleſh is very good, but their wool coarſe. 

This country is much infeſted with reptiles and in- 
ſefts ; ſome of a noxious kind, as ſcorpions, ſnakes, 
and rats; but the lizards, which are of a green colour, 
are not hurtful. Snakes and ſerpents, we are told, are 
ſometimesemployed todiſpatch criminals, eſpecially ſuch 
as have been gwlty of ſome atrocious crime, that kind 
of death being attended with the moit grievous tor- 
ture. The moſt troubleſome inſects in this hot coun- 
try are flies, muſketoes, and chinches, or bugs, the 
firſt by day, and the others in the night, when they 
offend no leſs by their ſtench than their bite. 


Account of Hindoſtan is inbabited by ſeveral different kinds of 
the inhabi- people, as the Hindoos, the Patans or Afghans, the Ba- 


ta:its, 


 Juchis, the Parſis, and the Moguls or Tartars, befides 


foreigners, eſpccially Jews and Chriſtians of various ſects. 
The Hindoos re the ancient inhabitants; and though 
ſubje& to the Moguls, are at leaſt ſome hundreds to 
one, compared with all the reſt. The Parſis are the 
deſcendents of the ancient Perſians, who worſhipped 
the fire. Theſe fled from India to avoid the wow e 
Tion of the Mahometans; and are fertled on the weltern 
peninſula, chiefly about Surat. The Patans, or Af. 
hans, for they ſeem to be the ſame people under dif- 
ferent names, are thoſe from whom the Moguls con- 
quered Hindoſtan. They are ſtill very numerous; 
chiefly in the mountains and north-weſt parts, towards 
Kabul, Gazna, and Kandahar, from whence in all 
probability they originally came. They are a fierce 
and warlike people, and have a great averſion to the 
Moguls for having diſpoſſeſſed them of their territo- 
ries. The Baluchis, a barbarous people, and much 
given to rapine, poſſeſs ſeveral parts of Hindoftan to 
the weſt of the Indus, particularly the province of 
Hajakhan. Both they and the Afghans alſo poſſeſs 
ſeveral parts of Perſia. The Moguls, or Jagatays, are 
the preſent lords of Hindoſtan, where they reign over 
the reſt, for the moſt part, with an abſolute ſway. Of 
theſe ſeveral nations, the Hindoos and Parſis are Pagan; 
but excel all the reſt in modeſt deportment and the 
practice of virtue. The Patans, Baluchis, and Mo- 
guls, are Mahometans; and the firſt and laſt pretty 


{tri& obſervers of the laws and the rules of juſtice, at 
| leaſt among themſelves. It is rare to ſee a crooked or 


deformed perſon, an idiot, or natural fool, in Hindo- 
ſtan. As to the complexion of the natives, they are 
cf a deep tawny or olive colour; their hair jet black, 
but not curled. They like not people who are very 
white or fair, becauſe that is the colour of lepers, who 
are common in thoſe parts. Moſt of the Mahome- 
tans, except their prieſts and ancient men, keep their 
chins conſtantly ſhaven, but let the hair on their upper 
lip grow very long. They ſhave their heads all over, 
Jeaving only a lock on the crown, by which they ex- 
pe& to be drawn up to heaven by their prophet Ma- 
homet. Inſtead of hats or bonnets, they wear a kind 
of turban, conſiſting of a piece of narrow calico, wound 
ſeveral times about the head. The inhabitants, in ge- 
neral, are very civil and courteous, as well to ſtrangers 
as one another. They ſalute by bowing the head or 
their body, laying the right hand on their breaſt, and 
uttering compliments as they paſs, The meaner people 
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ſalute their ſuperfors in'a very ſubmiſſi 


ther by putting the right hand to the Meas 
then laying it on their head; or elſe by N 


ve manner, ei. 


knees, and then bowing their head to 

their more familiar ee they * 2 
by the chin, or beard, and cry Baba, « father * 
Bij, „ brother.” The dreſs of the inhabitants of 
Hindoſtan is all the ſame in great and ſwall, rich "hp 
poor, differing only in coſt; for they never alter the; 
faſhions. Their upper-coats, to the waiſt, fit 1 al 
their bodies, whence they hang looſe a little . 
their knees. Under this out- coat, they uſually 3 
another ſlight one of the ſame cloth, but ſhorter i 
the nature of a veſt. Some of the richer ſort in the 
cooler parts of the day, lip on looſe coats over the 
other, made of quilted 61k, or callico, or elſe of En liſh 
ſcarlet-cloth, for that is the colour they moſt fee 
Under their coats they wear a ſort of trowſers, which 
fall down to their ancles, and ruffle on the ſmall of their 
legs: for their feet are always bare in their ſhoes, but 
as clean as their hands. They have girdles, made of 
a long piece of cloth, which go twice at leaſt about 
them, the ends hanging down. | 

The dreſs of the Mahometan women differs but little 
from that of the men; only they bind their hair with 
long fillets, which hang down behind, and wear on 
their heads mantles or veils of calico; all round their 
ears they wear ſmall pendants, made of thin and nar. 
row pieces of gold or filver, braſs or iron, according 
to the quality of the perſon. The lower part of their 
left noſtril is alſo pierced for putting in rings of thoſe 
metals at pleaſure; the ends of their gold rings meet- 
ing in a pear], drilled for that — Some of the 
better ſort wear great hollow rings of gold enamelled, 
ſilver, or braſs, upon their wriſts and the ſmall of their 
legs, two or three on each limb, which makes a tink- 
ling noiſe when they move. 

Although the Mahometans are allowed four wives, 
very few, and tboſe only of the richer ſort, take more 
than one. They are ſo jealous, that they will not ſuf- 
fer either father or brother to ſpeak to their wives, 
unleſs in their preſence. Adultery and fornication are 
reckoned in the higheſt degree criminal. Great men 
have eunuchs to guard their women. Common proſti- 
tutes are tolerated here; but they muſt be licenſed, 
before they are at liberty to open a houſe. 

The women are exceeding happy in this part of the 
world in having eaſy labours; for it is common to ſee 


riding again with the infants in their arms. The chil- 
dren of the poorer ſort go naked ſeveral years, on'y 
now and then their mothers cover them with a ſlight 
calico mantle. 

The Mahometans bury not in their moſques or 
churches, but in ſome open place out of town. 

Their mourning over the deceaſed 1s immoderate, 
eſpecially at their graves; when they often aſk the 
party, as if living, Why he would die, ſince he had 
ſuch loving wives and friends, and other comforts, in 
this life? The men of the greatelt quality often pro- 


are alſo many handſome monuments erected in memory 
of ſuch as they eſteem pirs, or ſaints; which are much 
reſorted to by devout people, having lamps continually 


burning in them, with votaries, who have ſalaries to 
attc 
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f em. The Mahometans beſtow not ſo much 
4 _— 2 ſort of ſtructures as on ſepulchres 
Aha. Phe common language of the empire, called the Hin- 
— en, has a great affinity with the Perſian and Arabic, 
but is more ſmooth, and very ſignificant and conciſe, 
Iis characters are different from thoſe of the above lan- 
vages, and written from the left hand to the right, 
Ike the European. All the learning of the Moguls 
conſiſts in reading and writing ; however, the people 
themſclves are men of very ſtrong reaſon, and will ſpeak 
olf- hand on any ſubject exceeding well. Their chief 
ſudy is aſtrology, with the belief of which the gene- 
rality are ſtrangly infatuated; the Great Mogul him- 
ſelf undertaking nothing of any moment without con- 
ſalting his aſtrologers. For an account of the differ- 
ent eliaions in this empire, ſee the articles Manomt- 
ranism and GexTo00; and Hix doo in the APPEN- 


IX. 

n MOHAIR, in commerce, the hair of a kind of goat 
frequent about Angria in Turkey; the inhabitants 
of which city are all employed in the manufacture of 
camblets made of this hair. | 

MOHAWK covunTxy, a part of North America, 
inhabited by oae of the five nations of the Iroquois, 
ſituated between the province of New York and the 
lake Ontario or Frontignac. 

MOHILA, or Mogli, one of the Comorra iſlands 
in the Indian ſea, between the north end of the iſland 
of Madagaſcar and the continent of Africa. The in- 
land parts are mountainous and woody; but the lands 
adjoining to the ſea are watered by ſeveral fine ſtreams 
which deſcend from the mountains; and the graſs is 
green all the year, ſo that it affords a moſt delightful 
habitation, There are plenty of proviſions of all 
kinds; and the Eaſt India ſhips of different nations 
ſometimes touch here for refreſhment. 

MOHILOF, a large and ſtrong city of Poland, in 
the province of Lithuania, and palatinate of Mieiſlau. 
It is well built, populous, and has a conſiderable trade. 
Near this place the Swedes obtained a great victory 
over the Ruſſians in 1707. 

MOIDORE, a Portygueſe gold coin, value 11. 7s. 
Sterling, 55 . 
MOIETY, the half of any thing. | 
MOLA, an ancient town of Italy, in the kingdom 
of Naples, and in the Terra di Lavoro, where they 
pretend to ſhew the ruins of Cicero's houſe. It is ſeat- 
ed on the gulf of Venice, in E. Long. 17. 50. N. Lat. 
41. 5. 
MOLARES, or DexTEs MoLaREs, in anatomy, 
the large teeth, called in Engliſh the grinders. Sce 
AxaTomy, ne 26, I. 

MOLDAVIA, a province of Turkey in Europe, 
bounded on the north-eaſt by the river Nieſter, which 


the ſouth by the Danube, which parts it from Bulga- 
ria; and on the weſt, by Walachia and Tranfilvania 
it being 240 miles in length, and 150 in breadth.. It 
lies in a good air and fruitful ſoil, producing corn, 
wine, rich paſtures, a good breed of horſes, oxen, 
ſheep, plenty of game,. fiſh, fowl, honey, wax, and all 

uropean fruits, Its principal rivers are the Danube, 
Neiſter, Pruth, Bardalach, and Ceret. The inhabi- 


tante are Chriſtiaus of the Greek church, and Jaſſy is 
the principal town. It bas been tributary to the Turks 
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divides it from Poland; on the eaſt, by Beſſarabia; on. 
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ever ſince the year 1574 ; who appoint a prince wh 
is a native of the country, but have no regard to his 
being of the principal families. They pay a large yearly 
tribute; beſides which, they are obliged to raile a great 
body of horle at their own expence. 

MOLE, a river in Surry, which has taken its name 
from running under ground, It firlt diſappears at Box- 
hill, near Darking, in the county of Surry, and emerges 
again near Leatherhead. | 

Morx, in zoology. See Tarra. 

Moles in the fields may be deſtroyed hy taking a 
head or two of garlic, onion, or leek, and putting it 
into their holes; on which they will run out as if 
frighted, and you may kill them with a ſpear or dog. 
Or pounded hellebore, white or black, with wheat- 
flour, the white of an egg, milk, and ſweet-wine, or 
metheglin, may be made into a paſte, and pellets as 
big as a ſmall nut may be put into their holes: the 
moles will eat this with 3 and will be killed by 
it. In places where you would not dig nor break 
much, the fuming their holes with brimſtone, garlick, 
or other unſavoury things, drives them away; and if 
you put a dead mole into a common haunt, it will make 
them abſolutely forſake it. 

Or take a mole-ſpear or ſtaff, and where you fee 
them caſt, go lightly ; but not on the fide betwixt 
them and the wind, leſt they perceive you; and at the 
firſt or ſecond putting up of the earth, ſtrike them with 
your mole-ſtaff downright, and mark which way the 
earth falls moſt : if ſhe caſts towards the left-hand, 
ſtrike ſomewhat on the right-hand; and fo on the con- 
trary, to the calling up of the plain ground, ſtrike 
down, and there let it remain; then take out the tongue 
in the Raff, and with the ſpattle, or flat edge, dig 
round about your grain to the end thereof, to ſee if 
you have killed her; and if you have miſſed her, leave 
open the hole, and ſtep aſide a little, and perhaps ſhe 
will come to ſtop the hole again, for they love but 
very little air; and then ſtrike her again ;. but if you 
miſs her, pour into the hole two gallons of water, and 
that will make her to come out for fear of drown- 
ing: mind them going out of a morning to feed, or 
coming home when fed, and you may take a great 
many. g 

Mork, in midwifery, a maſs of fleſtry matter, of a 
ſpherical figure, generated in the uterus, and fometimes 
miſtaken for a child. See Mipwirexy, chap. ii. 

Mor, or Mark. See Næxvus. 

Morx is alſo a maſſive work of large tones laid in 
the ſea by means of coffer-dams; extending before a 
port, either to defend the harbour from the impetuo- 
fity of the waves, or to prevent the paſſage of ſhips 
without leave, 

MoLe-Cricket. See GRYLLOTALPAs | 

MOLESWORTH (Robert), Viſcount Moleſworth, 
an eminent ſtateſman and polite writer, born at Dub- 
lin in 1656, where his father was a merchant. He- 
was attainted by king James for his activity on the 
prince of Orange's invaſion ; but the latter, when he was 
ſettled on the throne, called up Mr Moleſworth into 
the privy-council, and ſent him envoy-extraordinary 
to the court of Denmark. Here he refided above 
three years, and then returned upon ſome diſguſt, with 
out au audience of leave. Upon his return, he drew 
up his Account of Deumark, a work well known, in 
which: 
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mark. The Daniſh envoy preſented a memorial to 
king William concerning it; and then furniſhed ma- 
terials for an anſwer, which was executed by Dr Wil- 
liam King. Mr Moleſworth was member of the houſes 
of commons in both kingdoms: king George I. made 
him a commiſſioner of trade and plantations, and ad- 
vanced him to the peerage of Ireland, by the title 


of Baron Philipſtown, and Viſcount Molefworth of 


Swords, He died in 1725. Beſide his Account of 
Denmark, he wrote an addreſs to the houſe of com- 
.mons, for the encouragement of agriculture; and tranſ- 
lated Franco Gallia, a Latin treatiſe of the civilian 
Hottoman, giving an account of the free ſtate of 
France, and other parts of Europe, before the en- 
croachments made on their liberties. | 

MOLIERE (Jobn Baptiſt), a famous French co- 
median, whoſe true name was Pocquelin, which for 
ſome reaſon or other he ſunk for that of Moliere. He 
was the ſon of a valet de chambre, and was born at 
Paris about the year 1620. He went through the 
ſtudy of the claſſics under the Jeſuits in the college of 
Clermont, and was defigned for the bar ; but at his 
quitting the law-ſchools, he made choice of the actor's 
profeſſion. From the prodigious fondneſs he had for 
the drama, his whole ſtudy and application being di- 
reQed to the ſtage, he continued till his death to ex- 
hibit plays, which were greatly applauded, It is ſaid 
the firſt motive of his going upon the ſtage was to en- 
joy the company of an actreſs, for whom he had con- 
traced a violent fondneſs. His comedies are highly 
eſteemed. And it is no wonder he fo juſtly . 1 
ed domeſtic feuds, and the torments of jealous huſ- 
bands, or of thoſe who have reaſon to be ſo, it being 
aſſerted that no man ever experienced all this more 
than Moliere, who was very unhappy in his wife. His 
laſt .comedy was La Malade imaginaire, which was 
brought on the ſtage in 1673; and Moliere died on 
the fourth night of its repreſentation; fome ſay in ac- 
ting the very part of the pretended dead man, which 
pave ſome exerciſe for the wits of the time ; but ac- 
cording to others, he died in his bed that night, from 
the burſting of a vein in his lungs by coughing. The 
king, as a laſt mark of his favour, — 1 with the 
archbiſhop of Paris to ſuffer him to be buried in con- 
ſecrated ground; thoogh he had irritated the clergy 
by his Tartuſe. The moſt efteemed editions of his 
works are that of Amſterdam, 5 vols 12mo, 1699 ; 
and that of Paris, 6 vols 4to, 1734. 

MOLINOS (Michael), a Spaniſh prieſt, who en- 
deavoured to ſpread new doctrines in Italy. He was 
born in the dioceſe of Saragoſſa in 1627; and entered 
into prielt's orders, though he never held any ecclefia- 
ſtical benefice. He was a man of good ſenſe and learn- 
ing, and his life was exemplary ; though, inſtead of 
pradtiſing auſterities, he gave himſelf up to contempla- 
tion and myftical devotion. He wrote a book intitled, 
11 Guida Spirituale, containing his peculiar notions, 
which was greedily read both in Italy and Spain. His 
followers are called 2uzeti/?s ; becauſe his chief prin- 
ciple was, that men ought to annihilate themſelves in 
erder to he united to God, and afterwards remain in 
quietneſs of mind, without being troubled for what 
Wall happen to the body, He was taken up in 1687; 
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Moliere, which he repreſented that government as arbitrary 
Molinos. and hence gave great offence to org prince of Den- 
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and his 68 propoſitions were examined by the 

and inquiſitors, who-decreed that his doctrine was falſ⸗ 
and pernicious, and that his books ſhould be burt 
He was forced to recant his errors publicly 
minicans church, and was condemhed to Perpetual 
impriſonment. He was 50 years old when he was ta 

ken, and had been ſpreading his doQrine 22 years be. 
fore. He died in priſon in 1692. : 

MOLOCH, a falſe god of the Ammonites, who de. 
dicated their children to him, by making them « paf, 
through the fire,“ as the ſcriptures expreſs it. There 
are various opinions concerning this method of conſe. 
cration. Some think, the children leaped over a fire 
ſacred to Moloch; others, that they paſſed between 
two fires ; and others, that they were really burnt in 
the fire, by way of ſacrifice to this god. There is foun- 
dation for each of theſe opinions. For, firſt, it was 
uſual among the pagans to luſtrate or purify with fire; 
and, in the next place, it is expreſsly ſaid, that the in. 
habitants of Sepharvaim burnt their children in the fire 
to Anamalech and Adrammelech; much ſuch deities 
as Moloch of the Ammonitess 

Moſes, in ſeveral places, forbids the Iſraelites to de- 
dicate their children to this god, as the Ammonites did, 
and threatens death and utter extirpationto ſuch perſons 
as were guilty of this abominable idolatry. And there 
1s great probability that the Hebrews were much ad- 
dicted to the worſhip of this deity; fince Amos, and 
after him St Stephen, reproaches them with havin 
carried along with them into the wilderneſs the taber- 
nacle of their god Moloch. 

Solomon built a temple to Moloch upon the mount 
of Olives; and Manaſſeh, a long time after, imitated 
his impiety, by making his ſon paſs through the fire 
in honour of Moloch. It was chiefly in'the valley of 
Tophet and Hinnom, to the eaſt of Jeruſalem, that the 
Iſraelites paid their idolatrous worſhip to this falſe god 
of the Ammonites. | 

There are various ſentiments concerning the relation 
which Moloch had to the other pagan divinities. Some 
believe he was the ſame with Saturn, to whom it is 
well known that human ſacrifices were offered. Others 
ſuppoſe him to be Mercury; others, Mars; others, Mi- 
thras; and others, Venus. Laſtly, others take Moloch 
to be the ſun, or the king of heaven, Moloch was 
likewiſe called Milkom; as appears from what is ſaid 
of Solomon, that he went after Aſhtaroth the abomi- 
nation of the Zidonians, and Milkom the abomination 
of the Ammonites. | 

MOLOSSES, in commerce, the thick fluid matter 
remaining after ſugar is made, 'like ſyrup. In Hol- 
land moloſſes are much uſed in the manufacture of to- 
bacco, and by the poor people for ſugar. A brandy is 
alſo diſtilled from them, but it is ſaid to be unwhole- 
ſome. : : 7 
MOLOSSUS, in Greek and Latin poetry, a foot 
compoſed of three long ſyllables; as deledent. a 

MOLTEN-cztast, in farriery. See there g xvi. 

MOLUCCA 1sLanDs, lie in the Eaſt Indian ſea 


under the line; of which there are five principal, name- 


ly, Ternate, Tydor, Machian, Motyr, and Bacchian. 
The largeſt of them are hardly zo miles in eircumfe · 
rence. They produce neither corn, rice, nor cattle, 
except goats: but they have oranges, lemons, and 


other fruits; and are moſt remarkable for ſpices, 5 
cia 


burned, Molua 


in the Do. . 
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cloves. They have large ſnakes, which are not 


venomous, and very dangerous land crocodiles. At 


plynew%- preſent they have three kings; and the Dutch, who 


ry trong there, keep out all other European na- 
why being jealous of their ſpice-trade. The religion 
i idolatry ; but there are many Mahometans. They 
were diſcovered by the Portugueſe in 1511, who ſet- 
tled upon the coaſt ; bat the Dutch drove them away, 
and are now maſters of all theſe iſlands. 

MOLWITTZ, a town of Sileſia, in the province of 
Grotſa, remarkable for a battle gained by the Pruſ- 
ſans over the Auftrians in 1741. E. Long. 16. 45. 
N. Lat. 50. 26. 

MOLYBDIA, in natural hiſtory, the name ot a 

enus of cryſtals of a cubic form, or compoſed of fix 
ſides, at right angles, like a dye. 

MOLYNEUX (William), an excellent mathema- 
tician and aſtronomer, was born at Dublin in 1656, 
and admitted into the univerſity of that city; which 
when he left, he carried with him, a teftimonial drawn 
up in an uncommon form, and in the ſtrongeſt terms, 
ſignifying the high opinion conceived of his genius, 
the probity of his manners, and the remarkable pro- 
greſs he had made in letters. In 1675, he entered in 
the middle-temple, where he ſpent three years in the 
Rudy of the laws of his country: but the bent of his 
genius lay ſtrongly toward mathematics and philoſo- 
phical ſtudies; and even at the univerſity he conceived 
a diſlike to ſcholaſtic learning, and fell into the me- 
thods of Lord Bacon. In 1683, he formed a ſociety 
in Dublin, for carrying on the ſame defign with the 
royal ſociety in London. He ſoon got a few ingeni- 
ous men to meet at ſtated times under proper regula- 
tions. Their number immediately increaſed; Sir Wil- 
liam Petty was their firſt preſident, and Mr Molyneux 
their firſt ſecretary, Their ſociety continued to meet 
till 1688, when the confuſion of the times diſperſed 
them, Mr Molyneux's reputation for learning recom- 
mended him, in 1684, to the notice and favour of the 
brit and great duke of Ormond, then lord-lieutenant 
of Ireland; and chiefly by his grace's influence he was 
appointed, that year, with Sir William Robinſon, ſur- 
veyor-general of his majeſty's buildings and works, 
aud chief engineer. In 1686, he was ſent abroad by 
the government to view the moſt conſiderable fortreſſes 
in Flanders. He travelled, in company with Lord 
Mountjoy, through that country, Holland, part of 
Germany, and France. Upon his return from Paris 
to London, in April 1680, he publiſhed his Sciotheri- 
cum Teleſcopium, containing a deſcription of the ſtrue- 


ture and uſe of a teleſcopial dial invented by him. 'The 


ſeverities of Tyrconnel's government forced him, with 
many others, into England, where he ſpent two years 
with his family. In this retirement he wrote his Di- 
optrics, dedicated to the royal ſociety. A parliament 
being called in Ireland under Lord Sidney in 1692, 
lr Molyneux fat in it as one of the repreſentatives of 
the univerſity of Dublin. Upon tbe cloſe of the ſeſſion, 
the univerlity honoured him with the degree of doctor 


of laws; and by the lord-lieutenant he was appointed 


one of the commiſſioners for the forfeitures in Ircland, 


on - lalary of 500l. per annum. The lait favour he 

N = y declined, as engaging him in an invidious work. 

my ong before he died, he publiſhed “ The Caſe of 

reland 8 in relation to its being bound by Acts 
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of Parliament made in England.” Among many per- 
ſons with whom he maintained correſpondence and 
friendſhip, Mr Locke was in a particular manner dear 
to him, as appears from their letters. In 1698, he 
made a journey to England on purpoſe to pay a viſit 
to that great man ; and not long after his return to 
Ireland was ſeized with a fit of the ſtone, and died in 
1698.— His ſon, Samuel Molyneux Eſq; was born in 
1689, and became ſecretary to George II. while prince 
of Wales, and one of the lords of the admiralty; in 
which place he died. He was a gentleman of great 
tearning, eſpecially in mathematical and philoſophical 
ſubjects. 

MOMBAZ A, or MonBaza, a town of Africa, in 
an iſland of the ſame name, with a caftle and a fort; 
ſeated on the eaſtern coaſt, oppoſite to the country of 
Mombaza in Zanguebar, 70 miles ſouth of Melinda, 
and ſubject to Portugal. E. Long. 48. o. N. Lat. 
44. o. 

MomBaza, a country of Africa, in Zanguebar, ſub- 
ject to the Portugueſe, from whence they export ſlaves, 
gold, ivory, rice, fleſh, and other provifons, with 
which they ſupply the ſettlements in Braſil. The king 
of this country being a Chriſtian, had a quarrel with 
the Portugueſe governor, took the caltle by aſſault, 
turned Mahometan, and murdered all the Chriſtians 
in 1631; but in 1729 they became maſters of the ter- 
ritory again. 

MOMENT, in the doctrine of time, an inſtant, or 
the moſt minute and indivilible part of duration. 

MOMENTUM, in mechanics, ſignifies the ſame 
with impetus, or the quantity of motion in a moving 
body; which is always equal to the quantity of matter 
multiplied into the velocity; or, which is ſame thing, 
it may be conſidered as a rectangle under the quantity 
of matter and velocity. 

MOMORDICA, MALE BALSAM APPLE; @ genus 
of the ſyngeneſia order, belonging to the moncecia 
claſs of plants. The moſt remarkable ſpecies are, 
1. The balſamina, or male balſam apple. This is a na- 
tive of Alia; and hath a trailing Ralk like thoſe of the 
cucumber or melon, with ſmooth leaves, cut into ſeve- 
ral ſegments, and ſpread open like a hand. The fruit 
is oval, ending in acute points, having ſeveral deep 
angles, with ſharp tubercles placed on their edges. It 
changes to a red or purpliſh colour when ripe, open- 
ing with an elaſticity, and throwing out its ſeeds, 
2. The elaterium, wild or ſpurting cucumber, hath a 
large fleſhy root, ſomewhat like briony, from whence 
come forth every ſpring ſeveral thick, rough, trailing 
ſtalks, dividing into many branches, and extending 
every way two or three feet; theſe are garmihed with 
thick, rough, almoſt heart-ſhaped leaves, of a grey 
colour, ſtanding upon long foct-ftalks. The flowers 
come out from the wings of the (talks: theſe are male 
and female, growing at different places on the ſame 
plant like thoſe of the common cucumber ; but they 
are much leſs, of a pale yellow colour, with a greeniſh 
bottom; the male flowers ſtand upon thick, ſhort, 
toot-italks, but the female flowers fit upon the young 
fruit ; which, after the flower is faded, grows of au 
oval form, an inch and a half long, ſwelling like a cu- 


.cumber, of a grey colour like the leaves, and covered 


over with ſhort prickles. This ſpecics has one of its 
names from the property of caſting out its ſeeds, to- 
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gether with the viſcid juice in which the ſeeds are lod- 
ed, with a violent force, if touched while ripe. 


Uſes. The firſt ſpecies is famous in Syria for cu- 
ring wounds : the natives cut open the unripe fruit, 
and infuſe it in ſweet oil, which they expoſe to the ſun 
for ſome days until it becomes red; and then preſent 
it for uſe. Dropped on cotton, and applied to a freſh 
wound, the Syrians reckon this oil the beſt vulnerary 
next to balſam of Mecca, having found by expe- 
rience that it often cures large wounds in three days. 
The leaves and ſtems of this plant are uſed for arbours 
or bowers. The elaterium of the ſhops is the fruit, 
or rather the inſpiſſated fæcula, of the juice of the un- 
ripe fruit of the wild cucumber. It is uſually ſent us 
from Spain and the ſouthern parts of France, where 
the plant is common. We receive it in ſmall, flat, 
whitiſh lumps, or cakes, that are dry, and break eaſily 
between the fingers. It is of an acrid, nauſeous, bit- 
ter taſte, and has a ſtrong offenſive ſmell when newly 
made; but theſe, as well as its other properties, it loſes 
after being kept for ſome time. It is a very violent 
purge and vomit, and is now but ſeldom uſed. From 
the property which the plant has of throwing out its 
ſeeds, it has ſometimes been called Noli me tangere. 
 MOMUS, in fabulous hiſtory, the god of raillery, 
or the jeſter of the celeſtial aſſembly, and who ridicu- 
led both gods and men. Being choſen by Vulcan, 
Neptune, and Minerva, to | ah his 1 concern- 
ing their works, he blamed them all: Neptune for not 
making his bull with horns before his eyes, in order 
that he might give a ſurer blow; Minerva for building 
an houſe that could not be removed in caſe of bad 
neighbours; and Vulcan, for making a man without 
a window in his breaſt, that his treacheries might be 
ſeen. 

MONA, two iſlands of this name in the ſea lying 
between Britain and Ireland. The one deſcribed by 
Cæſar, as fituated in the mid-paſſage between both 
lands, and ſtretching out in length from ſouth to north. 
Called Monaæda, (Ptolemy); Monapitt, or Monabia, 
(Pliny). Suppoſed to be the Ifle of Man. Another 

ona, (Tacitus); an iſland more to the ſouth, and of 
greater breadth; fituate on the coaſt of the Ordovices, 
from whom it is ſeparated by a narrow ſtrait. The an- 
cient ſeat of the Druids. Now called A47gle/zy, the 
iſland of the Angles or Engliſh. 

Mon, an iſland of the Baltic-Sea, ſouth-weſt of the 
Hand of Zealand, ſubject to Denmark, E. Long. 
12. 30. N. Lat. 55. 20. 

MONADELPHEA, os ee, alone,” and 
eFxpiz a © brotherhood,” ) a fingle brotherhood; the 
name of the 16th claſs in Linnzus's ſexual ſyſtem, 
eonſiſting of plants with hermaphrodite flowers; in 
which all the ſtamina, or male organs of generation, 
are united below into one body or cylinder, through 
which paſſes the pointal or female organ. See Bo- 
TANY, p. 1296. 

MONACO, a ſmall, but handſome and ſtrong town 
of Italy, in the territory of Genoa, with a caſtle, cita- 
del, and a good harbour. It is ſeated on a craggy 
rock; and has its own prince, under the protection of 
France. E. Long. 7. 33. N. Lat. 43. 48. | 

MONAGHAN, a county of Ireland, in the pro- 
vince of Ulfter, 32 miles long and 22 broad, It is 


bounded on the north by Tyrone; on the eaſt by Ar- 
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magh ; on the ſouth by Cavan and Louth | 

the weſt by Fermanagh. It is full of woods N. 4.5 18 
and a third part of it is taken up by " 
It contains 24 pariſhes, five baronies, one borough 
near 10,000 houſes, and ſends four members to par y 
ment. Some time ago there were diſcovered on the 
borders of this county, four teeth of a prodigious ma 
nitude, which the royal ſociety, upon comparing wh 
ſome teeth which had been found in England, were 


clearly of opinion could be no other that thoſe of the 
elephant. 


ONANDRIA, (from #o&- «© alone,” and 
a * man or huſband;”) the name of the firſt claſs in 
Linnzus's ſexual ſyſtem ; conſiſting of plants with 
hermaphrodite flowers, which have only one ſtamen or 
male organ. 

MONARCHY, a government in which the ſy. 
preme power is veſted in a fingle perſon. See Go- 
VERNMENT, 

MONARDA, IxD1ax nortnounD; a genus of the 
monogynia order, belonging to the diandria claſs of 
plants. 'The moſt — * ſpecies is the zeylanica, 
a native of the Eaſt Indies. It riſes with an herba- 
ceous, four-cornered, hoary ſtalk; and bears leaves that 
are entire, nearly heart-ſhaped, woolly, deeply notch- 
ed on the edges, and having foot-ftalks. The flowers, 
which are purpliſh and fragrant, ſurround the ſtalk in 
whorls, each whorl containing about 14 flowers; and 
are ſucceeded by four ſmall kidney-ſhaped ſhining 
ſeeds, lodged in the bottom of the permanent flower- 
cup. The Indians ſuperſtitiouſly believe that a fumiga- 
tion of this plant is effeAual for driving away the de- 
vil, and from this imaginary property its name in the 
Ceyloneſe language is derived. Grimmius relates, in 
his Laboratorium Ceylonicum, that for taſte and ſmell 
this ſpecies of horehound ſtands remarkably diſtinguiſh- 
ed. A water and ſubtile oil are obtained from it, both 
of which are greatly commended in obſtructions of the 
matrix. A fyrup is likewiſe prepared from this plant, 
which is uſeful in the above-mentioned diforders as 
well as in diſeaſes of the ſtomach. 

MONARDES (Nicholas), an excellent Spaniſh 
phyſician of Seville, who lived in the 16th century; 
and deſervedly acquired great reputation by his prac- 
tical ſkill and the books which he wrote. His Spa- 
niſh works have been tranſlated into Latin by Clu- 
fius; into Italian by Annibal Brigantus ; and thoſe 
upon American drugs have appeared in Engliſh. He 
died about the year 1578. 

MONASTERY, a convent, or houſe built for the 
reception and entertainment of monks, mendicant 
friars, or nuns, whether it be an abbey, priory, &c. 

Monaſteries are governed by different rules, accord- 
ing tothe different regulations preſcribed by theirfound- 
ers. The firſt regular and perfect monaſteries were 
founded by St Pachomius in Egypt: but St Baſil is 
generally conſidered as the great father and patriarch 
of the eaſtern monks ; ſince, in the fourth century, be 
preſcribed rules for the government of the monaſteries, 
to which the Anachorets and Ccenobites, and the 
other ancient fathers of the deſarts, ſubmitted. In like 
manner St Benedi& was ſtyled the patriarch of the 
weſtern monks. He appeared in Italy towards the lat- 
ter end of the fifth century, and publiſhed his ary 
which was univerſally received throughout the — 
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uſlie St Auguſtine being ſent into England by St Gregory 
0 1 


the pope, in the year 596, to convert the Engliſh, he 


newugi- at the ſame time introduced the monaſtic ſtate into 


ingdom; which made ſuch progrels there, that, 
_ * ſpace of 200 years, there were 30 kings and 
neens who preferred the religious habit to their 
crowns, and founded ſtately monaſteries, where they 
ended their days in retirement. 

MONASTIC, ſomething belonging to monks. See 
MO N AON, or Moxzon, a town of Portu al, 
in the province of Entre-Douro-de-Minho, with a 
ſtrong caſtle. The Spaniards have ſeveral times at- 
tempted to take it, but in vain. W. Long. 8. 2. N. 
Lat. 41. 52. E 

MONCON, or Moxzon, a ſtrong town of Spain, 
in the kingdom of Arragon. It was taken by the 
French in 1642, but the Spaniards retook it the fol- 
lowing year. It is ſeated at the confluence of the ri- 
vers Soſa and Cinca. E. Long. o. 19. N. Lat. 41. 43. 

MONDOVI, a confiderable town of Italy, in 
Piedmont ; with a citadel, univerſity, and biſhop's 
ſee, It is the largeſt and moſt populous town of 
Piedmont, and is ſeated in E. Long. 8. 15. N. Lat. 

23. 

ION Dau, the ſecond day of the week, ſo called 
as being anciently ſacred to the moon ;. g. 4. moon- day. 

MONEMUGI, an empire in the ſouth of Africa, 
bas Zanguebar on the eaſt, Monotapa on the ſouth, 
Motamba and Makoko on the weſt, and Abyſſinia 
on the north and partly to the eaſt, tho' its boun- 
daries that way cannot be aſcertained. It is divided 
into the kingdoms of Mujaco, Makoko or Anfiko, 
Gingiro, Cambate, Alaba, and Monemugi Proper. 
This laſt lies in the middle of the torrid zone, and a- 
bout the equinoctial line ſouth of Makoko, weſt of 
Zanguebar, north of Monomotopa, and eaſt of Con- 
go and of the northern parts of Monomotopa. To 
aſcertain its extent, is too difficult a taſk, being a 
country ſo little frequented. The country known, a- 
bounds with gold, filver, copper mines, and elephants. 
The natives clothe themſelves in filks and cottons, 
which they buy of ftrangers, and wear collars of tranſ- 
parent amber-beads, brought them from Cambaya : 
which beads ſerve alſo intend of money; gold and 
1 being too common, and of little value among 
then, 

Their monarch always endeavours to be at peace 
wich the princes round about him, and to keep an open 
trade with Quitoa, Melinda, and Mombaza, on the 
eaſt, and with Congo on the weſt; from all which 
8 the black merchants reſort thither for gold. 

he Portugueſe merchants report, that on the eaſt 
hde of Monemugi there is a great lake full of ſmall 
ſands, abounding with all ſorts of fowl and cattle, and 
inhabited by negroes. They relate alſo, that on the 
main land eaſtward they heard ſometimes the ringing 
of bells, and that one could obſerve buildings very 
much like churches; and that from theſe parts came 
men of a brown and tawny complexion, who traded 
with thoſe iſlanders, and with the people of Monemugi. 

his country of Monemugi affords alſo abundance 
of palm-wine and oil, and ſuch great plenty of honey, 
th po . 

at above half of it is loſt, the blacks not being able to 

conſume it, The air is generally very uuwholeſome, and 
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undertake to travel in this empire. De Liſle gives the 
diviſion of this country as follows : The Maracates, 
the Meſſeguaries, the kingdom of the Buengas, the 
kingdom of Maſti, and that of Maravi. But we are 
not acquainted with any particulars relating to theſe 
nations or kingdoms. | 

MONEY, a piece of matter, commonly metal, to 
which public authority has affixed a certain value and 
weight to ſerve as a medium in commerce. See 
Coin, Commerce, and MEpaLs. 

Money is uſually divided into real or eective, and 
imaginary or money of account. 

I. Real money includes all coins, or ſpecies of gold, 
ſilver, copper, and the like; which have courſe in 
commerce, and do really exiſt. Such are guineas, 
piſtoles, pieces of eight, ducats, &c. 

Real money, civilians obſerve, has three eſſential 
qualities, viz. matter, form, and weight or value. 

For the matter, copper is that thought to have been 
firſt coined ; afterwards filver ; and laſtly gold, as be- 
ing the moſt beautiful, ſcarce, cleanly, diviſible, and 
pure of all metals, 

The degrees of goodneſs are expreſſed in gold by 
carats; and in filver by penny-weights, &c. For 
there are ſeveral reaſons for not coining them pure and 
without alloy, viz. the great loſs and expence in re- 
fining them, the neceſſity of hardening them to make 
them more durable, and the ſcarcity of gold and filver 
in moſt countries. See ALLovr. 

Among the ancient Britons, iron rings, or, as ſome 
ſay, iron plates, were uſed for money; among the 
Lacedzmonians, iron bars quenched with vinegar, 
that they might not ſerve for any other uſe. Seneca 
obſerves, that there was anciently ſtamped money of 
leather, corium forma publica impreſſum. And the 
ſame thing was put in practice by Frederic II. at the 
fiege of Milan; to ſay nothing of an old tradition a- 
mong ourſelves, that in the confuſed times of the ba- 
rons wars the like was done in England: but the 
Hollanders, we know, coined great quantities of paſte- 
board in the year 1574. | 

As to the form of money, it has been more va- 
rious than the matter. Under this are comprehend- 
ed the weight, figure, impreſſion, and value. 

For the — >a the Jews, tho? they deteſted ima- 
ges, yet ſtamped on the one fide of their ſhekel the gol- 
den pot which had the manna, and on the other Aaron's 
rod. The Dardans ſtamped two cocks fighting. The 
Athenians ſtamped their coins with an owl, or an ox; 
whence the proverb on bribed lawyers, Bos in lingua. 
They of /Egina, with a tortoiſe ; whence that other 
ſaying, Virtutem & ſapientiam vincunt teſtudiner. A- 
mong the Romans, the monetarii ſometimes impreſſed 
the images of men that had been eminent in their fa- 
milies on the coins : but no living man's head was ever 
ſtamped on a Roman coin till after the fall of the com- 
monwealth. From that time they bore the emperor's 
head on one fide. From this time the praQtice of ſtamp- 
ing the prince's image on coins, has obtained among 
all civilized nations; the Turks and other Mahome- 
tans alone excepted, who, in deteſtation of images, 
inſcribe only the prince's name, with the year of the 
tranſmigration of their prophet. 

As to the figure, it is either round, as in Britain ; 
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ſome parts of the Indies; or nearly globular, as in moſt 
of the reſt. 

After the arrival of the Romans in this iſland, the 
Britons imitated them, coining both gold and ſilver 
with the images of their kings ſtamped on them. 
When the Romans had ſubdued the kings of the! Bri- 
tons, they alſo ſuppreſſed their coins, and brought in 
their own ; which were current here from the time of 
Claudius to that of Valentinian the younger, about 
the ſpace of 5o0o years, | « 

Mr Camden obſerves, that the moſt ancient Engliſh 
coin he had known was that of Ethelbert king of Kent, 
the firſt Chriſtian king in the iſland; in whole time all 
money-accounts begin to paſs by the names of pounds, 
HHillings, pence, and mancuſer. Pence ſeems borrow- 
ed from the Latin pecunia, or rather from pendo, on 
account of its juſt weight, which was about three 
pence of our money. 'Theſe were coarſely ſtamped 
with the king's image on the one fide, and either the 
mint -· maſtq's, or the city's where it was coined, on the 
other. Five of theſe pence made their ſeilling, pro- 
bably ſo called from ſci/ingus, which the Romans uſed 
for the fourth part of an ounce. Forty of theſe ſeil- 
lings made their pound; and 400 of theſe pounds were 
a legacy, or a portion for a king's daughter, as- ap- 
pears by the laſt will of king Alfred. By theſe names 
they tranſlated all ſums of money in their old Engliſh 
teſtament ; talents by pundes; Judas's thirty pieces of 
ſilver by thirtig ſcillinga ; tribute-money, by penining; 
the mite by feorthling. 

But it muſt be obſerved, they had no other real 
money, but pence only ; the reſt being imaginary 
moneys, #. e. names of numbers or weights. Thirty 
of theſe pence made a mancus, which ſome take to be 
the ſame with a mark ; manca, as appears by an old 
MS. was guinta pars unciæ. Theſe mancas or man- 
caſes were reckoned both in gold and filver. For in 
the year 680, we read that Ina king of the Weſt Sax- 
ons obliged the Kentiſhmen to buy their peace at the 
price of 30,000 manca's of gold. In the notes on 
king Canute's laws, we find this diſt inction, that 
mancuſa was as much as a mark of ſilver ; and an 
a ſquare piece of gold, valued at 3o pence, 

The Danes introduced a way of reckoning money 
by ores, per oras, mentioned in Domeſday-book ; but 
whether they were a ſeveral] coin, or a certain ſum, 
does not plainly appear. This, however, may be ga- 
thered from the Abbey-book of Burton, that 20 ores 
were equivalent to two marks. They had alſo a gold 
coin called lxzantine, or bezant, as bein rol. at 
Conſtantinople, then called Byzantium. The value of 


which coin 18 not only now loft, but was ſo entirely for- 


got even in the time of king Edward III. that where- 
as the biſhop of Norwich was fined a bizantine of gold 
to be paid the abbot of St Edmund's Bury for in- 
fringing his liberties (as it had been enacted by par- 
liament in the time of the conqueror), no man then li- 
ving could tell how much it was; fo it was referred to 
the king to rate how much he ſhould pay. Which is 
the more unaccountable, becauſe but 100 years before, 
200,000 bezants were exacted by the ſoldan for the 
ranſom of St Lewis of France; which were then va- 
lued at 100,000 livres. 


66 


Money. multangular or irregular, as in Spain; ſquare, as in 
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Thou h the coining of money be a ſpecial preto. 
gative of the king, yet the ancient Saxon princes com. 
municated it to their ſubjects; inſomuch that in eve 
good town there was at leaſt one mint; but at Lon. 
don eight, at Canterbury four for the king, two for 
the archbiſhop, one for the abbot at Winchefter, fix 
at Rocheſter, at Haſtings two, &c. 

The Norman kings continued the ſame cuſtom of 
coining only pence, with the prince's image on one fide 
and on the other the name of the city where it was 
coined, with a croſs ſo deeply impreſſed, that it might 
be eaſily parted and broke into two halves, which, ſo 
broken, they called half-pence ;* or into four parts, 
which they called fourthings, or farthings. 

In the time of king Rick, I. money coined in the eaſt 
parts of Germany, came in ſpecial requeſt in England 
on account of its purity, and was called eaſterling am- 
ney, as all the inhabitants of thoſe parts were called 
Eaſterlings. And ſhortly after, ſome of thoſe people 
ſkilled in coining were ſeat for hither, to bring the coin 
to perfection; which ſince has been called frerling for 
Eafterling. Sce STERLING. 

King Edward I. who ſirſt adjuſted the meaſure of 
an ell by the length of his arm, herein imitating Charles 
the Great, was the firſt alſo who eſtabliſhed a certain 
ſtandard for the coin, which is expreſſed to this effect 
by Greg. Rockley, mayor of London, and mint-ma- 
ſter.— A pound of money containeth twelve ounces : 
in a pound there ought to be eleven ounces, two eaſt. 
erlings, and one farthing ; the reſt alloy. The ſaid 

ound ought to weigh twenty ſhillings and three pence 
in account and weight. 'The ounce ought to weigh 
twenty pence, and a penny twenty-four grains and a half, 
Note, that eleven ounces two-pence Sterling ought to 
be of pure filver, called /zaf-/ilver; and the minter muſt 
add of other weight ſ{eventeen-pence halfpenny far- 
thing, if the ſilver be ſo pure.” 

About the year 1320, the ſtates of Europe firſt be- 
gan to coin gold; and among the reft, our king Ed- 
ward III. The firſt pieces he coined were called #- 
rences, as being coined by Florentines; afterwards he 
coined nobles; then roſe-nobles, current at 67. and 84.; 
half-nobles, called halfpennies, at 3s. and 44. of gold; 
and quarters at 20d. called farthings of gold. The 
ſucceeding kings coined roſe-nobles, and double roſe- 
nobles, great ſovereigus, and half Henry nobles, an- 
gels, and ſhillings. . 

King James I. coined units, double crowns, Bri- 
tain crowns: then crowns, half-crowns, &c. 

II. Imaginary Money, or Money of Account, is that 
which has never exiſted, or at leaſt which does not 
exiſt in real ſpecies, but is a denomination invented or 
retained to facilitate the ſtating of accounts, by keep- 
ing them ſlill on a fixed footing, not to be changed, 
like current coins, which the authority of the ſovereign 
raiſes or lowers according to the exigencies of the 
ſtate. Of which kind are pounds, livres, marks, mar 
avedies, &c. See the annexed TABLE, where the fic- 
titious money is diſtinguiſhed by a dagger (T). 

Moneys of Account among the Ancients.—1- The 
Grecians reckoned their ſums of money by drachna, 
mine, and talents, The drachma was equal to 741. 
Sterling; 100 drachmæ made the mina, equal * 
34. 4. 7d. Sterling; 60 mina made the tajents e. 


J 185. Sterling: hence 100 talents amounted 
WT a — T Sterling. 9 837 a f 
The mina and talentum, indeed, were different in 
different provinces: their proportions in Attic drachms 
are as follow. The Syrian mina contained 25 Attic 
arachms; the Ptolemaic 3353 the Antiochic and Eu- 
bean 100; the Babylonic 1163 the greater Attic and 
Tyrian 1337 the Agincan and Rhodian 1665. The 
&crian talent contained 15 Attic minz; the Ptolemaic 
20; the Antiochic 60; the Eubæan 60; the Babylo- 
ic o: the greater Attic and Tyrian 80; the Egi- 
nean and Rhodian 100. 
>. Roman moneys of account were the /z/tertius and 
{Rertium. _ The ſellertius was equal to 14. 339. Ster- 
ling. One thouſand of theſe made the ſeſtertium, 
equal to 84. 15. 5d. 29. i One thouſand of 
theſe ſeſtertia made the decies ſeſtertium (the adverb 
centies being always underſtood) equal to 8072/7. 187. 4d. 
Sterling. The decies ſeſtertium they alſo called decies 
contena millia nummum. Centies ſeſtertium, or centies 
HS, were equal to 80,729/. 37. 44. Millies HS to 
807,291/. 13s. 44. Millies centies HS to 888,020/. 
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TRHREORT OF MoNEY. 
1. Of Artificial or Material Money. 


I. As far back as our accounts of the tranſactions 
of mankind reach, we find they had adopted the pre- 
cious metals, that is, filver and gold, as the common 
mcaſure of value, and as the adequate equivalent for 
every thing alienable, 

The metals are admirably adapted for this purpoſe : 
they are perfealy homogeneous : when pure, their 
waſſes, or bulks, are exactly in proportion to their 
weights: no phyſical difference can be found between 
two pounds of gold, or filver, let them be the produc- 
tion of the mines of Europe, Atia, Africa, or Ame- 
rice: they are perfectly malleable, fuſible, and ſuffer 
the molt exact diviion which human art is capable to 
give them : they are capable of being mixed with one 
another, as well as with metals of a baſcr, that is, of 
a leſs homogeneous nature, ſuch as copper : by this 
mixture they ſpread themſelves uniformly through 
the whole maſs of the compoſed lump, ſo that every 
atom of it becomes proportionally poſſeſſed of a ſhare 
of this noble mixture; by which means the ſubdiviſion 
of the precious metals is rendered very extenſive. 

Their phyſical qualities are invariable : they loſe no- 
thing by keeping; they are ſolid and durable; and 
tho? their parts are ſeparated by friction, like every 
other thing, yet ſtill they are of the number of thoſe 
which ſuffer leaſt by it. 

If money, therefore, can be made of any thing, that 
13, if the proportional value of things vendible can be 
me'vred by any thing material, it may be meaſured 
by the metals, | | 

II. The two metals being pitched upon as the moſt 


thoie who undertake the operation of adjuſting a ſtan- 
dard, muſt conſtantly keep in their eye the nature and 
qualities of a ſcale, as well as the principles upon which 
It is formed. 

The unit of the ſcale muſt conſtantly be the ſame, 
ene Teawed in the metals, or the whole operation 
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fails in the moſt eſſential part. This realiſing the unit Money. 


proper ſubſtances for realiſing the ideal ſcale of money, 
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is like adjuſting a pair of compaſſes to a geometrical 
ſcale, where the ſmalleſt deviation from the exact open- 
ing once given mutt occaſion an incorrect meaſure. 
The metals, therefore, are to money what a pair of 
compaſſes is to a geometrical ſcale, 

This operation of adjuſting the metals to the money 
of account implies an exact and determinate propor- 
tion of both metals to the money-unit, realiſed in all 
the ſpecies and denominations of coin, adjuited to that 
ſtandard, 4 

The ſmalleft particle of either metal added to, or 


taken away from, any coins, which repreſent certain 


determinate 'parts of the ſcale, overturns the whole 
ſyſtem of material money. And if, notwithſtanding 
ſuch variation, theſe coins continue to bear the ſame 
denominations as before, this will as effectually de- 
firoy their uſefulneſs in meaſuring the value of things, 
as it would overturn the uſefulneſs of a pair of com- 
paſſes, to ſuffer the opening to vary, after it is ad- 
juſted to the ſcale repreſenting feet, toifes, miles, or 
leagues, by which the diſtances upon the plan are to 
be meaſvred. | 

III. Debafing the ſtandard is a good term; be- 
cauſe it conveys a clear and diſtin& idea. It is dimi- 
niſhing the weight of the pure metal contained in 
that denomination by which a nation reckons, and 
which we have called the money-unit. Railing the ſtan- 
dard requires no farther definition, being the direct 
contrary. ; 

IV. Altering the ſtandard (that is, raiſing or deba- 
ſing the value of the money-unit) is like altering the 
national meaſures or weights. This is beſt diſcovered 
by comparing the thing altered with things of the 
ſame nature which have ſuffered no alteration. Thus if 
the foot of meaſure was altered at once over all Eng- 
land, by adding to it, or taking from it, any propor- 


tional part of its ſtandard length, the alteration would. 


be beſt diſcovered by comparing the new foot with 
that of Paris, or of any other country, which had ſuf- 
fered no alteration. Juſt ſo, if the pound Sterling, 
which is the Engliſh unit, ſhall be found any how 
changed, and if the variation it has met with be diffi- 
cult to aſcertain becauſe of a complication of circum- 


ſtances, the beſt way to diſcover it, will be to com- 


pare the former and the preſent value of it with the 
money of other nations which has ſuffered no variation. 
This the courſe of exchange will perform with the 
greateſt exactneſs. | 

V. Artiſts pretend, that the precious metals, when 
abſolutely pure from any mixture, are not of ſufficient 
hardneſs to conſtitute a ſolid and laſting coin. They 


are found alſo in the mines mixed with other metals of 
a baſer nature, and the bringing them to a ſtate of 
perfect purity occaſions an unneceſſary expence. T 


avoid, therefore, the inconvenience of employing them 
in all their purity, people have adopted the expedient 


of mixing them with a determinate proportion of other 
metals, which hurts neither their fuſibility, malleabi- 


lity, beauty, or luſtre. This metal is called ally ; 
and, being conſidered only as a ſupport to the priaci- 


pal metal, is accounted of no value in itſelf, So that 


eleven ounces of gold, when mixed with one ounce of 
filver, acquires, by that addition, no augmentation of 
value whatever. 


This 
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Money. This being the caſe, we ſhall, as much as poſ- 
— — ſible, overlook the exiſtence of alloy, in ſpeaking of 


money, in order to render language leſs ſubject to am- 
biguity. 


2. Incapacities of the Metals to perform the Office of an 
invariable Meaſure of Value. 


I. Wenk there but one ſpecies of ſuch a ſubſtance 
as we have repreſented | and ſilver to be; were 
there but one metal poſſeſſing the qualities of purity, 
diviſibility, and 3 ; the inconveniencies in the 
uſe of it for money would be fewer by far than they 
are found to be as matters ſtand. 

Such a metal might then, by an unlimited diviſion 
into parts exactly equal, be made to ſerve as a tole- 
rably ſteady and univerſal meaſure. But the rivalſhip 
between the metals, and the perfect equality which is 
found between all their phyſical qualities, ſo far as 
regards purity and divifibility, render them ſo equally 
well adapted to ſerve as the common meaſure of value, 
that they are univerſally admitted to paſs current as 
money. | 

What is the conſequence of this? that the one mea- 
ſures the value of the other, as well as that of every 
other thing. Now the moment any meaſure begins to 
be meaſured by another, whoſe proportion to it is not 
phyſically, perpetually, and invariably the ſame, all 
the uſefulneſs of ſuch a meaſure is loſt. An example 
will make this plain. . 

A foot of meaſure is a determinate length. An 
Engliſh foot may be compared with the Paris foot, or 
with that of the Rhine; that is to ſay, it may be mea- 
fured by them: and the proportion between their 
lengths may be expreſſed in numbers; which propor- 
tion will be the ſame perpetually. The meaſuring the 
one by the other will occaſion no uncertainty; and we 
may ſpeak of length by Paris feet, and be perfectly 
well underſtood by others who are uſed to meaſure by 
the Engliſh foot, or by the foot of the Rhine. 

But ſuppoſe that a youth of 12 years old takes it 
into his head to meaſure from time to time, as he ad- 
vances in age, by the length of his own foot, and that 
he divides this growing foot into inches and decimals; 
what can be learned from his account of meaſures? As 
he increaſes in years, his foot, inches, and ſubdivi- 
ſions, will be gradually lengthening ; and were every 
man to follow his example, and meaſure by his own 
foot, then the foot of a meaſure now eſtabliſhed would 
totally ceaſe to be of any utility. 

This is juſt the caſe with the two metals. There is 
no determinate in variable proportion between their va- 
lue; and the conſequence of this is, that when they 
are both taken for meaſuring the value of other things, 
the things to be meaſured, like lengths to be meaſured 
by the young man's foot, without changing their re- 
lative proportion between themſelves, change, how- 
ever, with reſpe& to the denominations of both their 
meaſures. An example will make this plain. 

Let us ſuppoſe an ox to be worth 3000 pounds 
weight of wheat, and the one and the other to be 
worth an ounce of gold, and an ounce of gold to be 
worth exactly 15 ounces of filver : if the caſe ſhould 
happen, that the proportional value between gold and 
filver ſhould come to be as 14 is to t, would not the ox, 
aud cunſequently the wheat, be eſtimated at leſs in ſil- 
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ver, and more in gold, than formerly? F 

it be in the n. of any ſtate — arther, woul 
tion in the meaſure of the value of oxen and w 
without putting into the unit of their money leſs 
and more gold than formerly ? | 

If therefore any particular ſtate ſhould fix the ſta 
dard of the unit of their money to one ſpecies of + 
metals, while in fact both the one and the other = 
actually employed in meaſuring value; does not lach 
a ſtate reſemble the young man who meaſures all b 
his growing foot ? For if filver, for example, be re. 
tained as the ſtandard, while it is gaining upon gold 

* 8⁰ 
one fifteenth additional value; bs if gold continue 
all the while to determine the value of things as well 
as ſilver; it is plain, that, to all intents and Purpoſes 
this filver-mealure is lengthening daily like the youn 
man's foot, fince the ſame weight of it muſt Late, 
every day equivalent to more and more of the ſame 
commodity z notwithſtanding that we ſuppoſe the 
ſame proportion to ſubliſt, without the leaſt variation, 
between that commodity and every other ſpecies of 
things alienable. 

Buying and ſelling are purely conventional, and no 
man 1s obliged to to give his merchandiſe at what may 
be ſuppoſed to be the proportion of its worth. The 
uſe, therefore, of an univerſal meaſure, is to mark, not 
only the relative value of the things to which it is ap- 
plied as a meaſure, but to diſcover in an inſtant the 
proportion between the value of thoſe, and of every o- 
ther commodity valued by a determinate meaſure in all 
the countries of the world. 

Were pounds Sterling, livres, florins, piaſtres, &c, 
which are all money of account, invariable in their 
values, what a facility would it produce in all con- 
verſions, what an aſſiſtance to trade! But as they 
are all limited or fixed to coins, and conſequent- 
ly vary from time to time, this example ſhews the u- 
tility of the invariable meaſure which we have de- 
ſcribed. 

There is another circumſtance which incapacitates 
the metals from performing the office of money ; the 
ſubſtance of which the coin is made, is a commodity 
which riſes and ſinks ic its value with reſpect to other 
commodities, according to the wants, competition, 
and caprices of mankind. The advantage, therefore, 
found in putting an intrinſic value into that ſubſtance 
which performs the function of money of account, 18 
compenſated by the inſtability of that intrinſic value; 
and the advantage obtained by the ſtability of paper, 
or ſymbolical money, is compenſated by the detect it 
commonly has of not being at all times ſuſceptible of 
realization into ſolid property or intrinſic value. 

In order, therefore, to render material money more 
perfect, this quality of metal, that is, of a commo- 
dity, ſhould be taken from it; and in order to render 
paper-money more perfect, it ought to be made t0 
circulate upon metallic or land-ſecurity. _ 

II. There are ſeveral ſmaller inconveniencies accom 
panying the uſe of the metals, which we ſhall hers 
ſhortly enumerate. f 

1,29, No money made of gold or ſilver can circulate 
long, without loſing of its weight, altho' it all along 
preſerves the ſame denomination, This repreſents "4 
contracting a pair of compaſſes which had been 18 4 
ly adjuſted to the ſcale. | 

240, Ano- 


heat, 
ſilver 
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other inconvenience proceeds from the fa- 
— of money. Suppoling the faith of princes 
who coin money to be inviolable, and the probity as 
well as capacity of thoſe to whom they commit the in- 
ſpection of the fineneſs of the metals to be ſufficient, ir 
1 hardly poſſible for workmen to render every piece 
exactly of a proper weight, or to preſerve the due 
proportion between pieces of different denomina- 
tions ; that is to ſay, to make every ten ſixpences ex- 
aRly of the ſame weight with every crown-piece and 
every five ſhillings ſtruck in a coinage. In propor- 
tion to ſuch inaccuracies, the parts of the ſcale become 
ual, 
ow” Another inconvenience, and far from being 
jnconſiderable, flows from the expence requiſite for 
the coining of money. This expence adds to its va- 
Jue as a manufacture, withing adding any thing to its 

ight. 

* 3 The laſt inconvenience is, that by fixing the 
money of aceount entirely to the coin, without having 
any independent common meaſure, (to mark and con- 
trol theſe deviations from mathematical exactneſs, 
which are either inſeparable from the metals them- 
ſelves, or from the fabrication of them), the whole 
meaſure of value, and all the relative intereſts of deb- 
tors and creditors, become at the diſpoſal not only of 
workmen in the mint, of Jews who deal in money, of 
clippers and waſhers of coin; but they are alſo entire- 
ly at the mercy of princes, who have the right of 
coinage, and who have frequently alſo the right of 
raiſing or debaſing the ſtandard of the coin, according 
as they find it moſt for their preſeat and temporary in- 


tereſt, 


3. Methods which may be propoſed for leſſening the ſe- 
veral Inconveniences to which Material Money is 
liable. | 


Taz inconveniences from the variation in the rela- 
tive value of the metals to one another, may in ſome 
meaſure be obviated by the following expedients. 

1, By conſidering one only as the flandard, and 
leaving the other to ſeek its own value like any other 
commodity. | | 

240, By conſidering one only as the ſtandard, and 
fixing the value of the other from time to time by au- 
thority, according as the market-price of the metals 
ſhall vary. 
3tio, By fixing the ſtandard of the unit according 
to the mean proportion of the metals, attaching it to 
neither; regulating the coin accordingly ; and upon 
every conſiderable variation in the proportion between 
them, either to make a new coinage, or to raiſe the 
denomination of one of the ſpecies, and lower it in the 
other, in order to preſerve the unit exactly in the mean 
proportion between the gold and ſilver. 

44% To have two units and two flandards, one of 
gold and one of filver, and to allow every body to 
ſtipulate in either. 

7%, Or laſt of all, to oblige all debtors to pay one 
half in gold, and one half in the filver ſtandard. 


loney. 


4. Variations to which the Value of the Money- unit is 
expoſed from every Diſorder in the Coin. 
Ler us ſuppoſe, at preſent, the only diſorder to con- 
wa want of the due proportion between the gold 
1 | 
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and ſilver in the coin. 

This proportion can only be eſtabliſhed by the mar- 
ket- price of the metals; becauſe an augmentation and 
riſe in the demand for gold or filver has the effect of 
augmenting the value of the metal demanded. Let us 
ſuppoſe, that to-day one pound of gold may buy fif- 
teen pounds of filver : If to-morrow there be a high 
demand for filver, a competition among merchants to 
have filver for gold will enſue ; they will contend who 
ſhall get the filver at the rate of 15 pounds for one of 
gold: this will raiſe the price of it; and in propor- 
tion to their views of profit, ſome will accept of leſs 
than the 15 pounds. This is plainly a riſe in the 
ſilver, more properly than a fall in the gold; becauſe 
it is the competition for the filver which has occation- 
ed the variation in the former proportion between the 
metals. 

Let us now ſuppoſe, that a ſtate, having with great 
exaQneſs examined the proportion of the metals in the 


Money. 


market, and having determined the preciſe quantity of 


each for realiſing or repreſenting the money-unit, 
ſhall execute a moſt exact coinage of gold and ſilver 
coin. As long as that proportion continues unvaried 
in the market, no inconvemence can reſult from that 
quarter in making uſe of metals for money of ac- 
count, ; > 

But let us ſuppoſe the proportion to change ; that 
the ſilver, for example, ſhall riſe in its value with re- 
gard to gold: will it not follow, from that moment, 
that the unit realized in the filver, will become of more 
value than the unite realized in the gold coin? 

But as the law has ordered them to paſs as equiva- 
lents for one another, and as debtors have always the 
option of paying in what legal coin they think fit, 
will they not all chooſe to pay in gold, and will not 
then the filver coin be melted down or exported, 
in order to be fold as bullion, above the value it 
bears when it circulates in coin? Wul not this pay- 
ing in gold alſo really diminith the value of the money- 
unit, fince upon this variation every thing mult fell 
for more gold than before, as we have already ob- 
ſerved ? 

Conſequently, merchandiſe, which have not varied 
in their relative value to any other thing but to gold 
and filver, muſt be meaſured by the mean propor- 
tion of the metals; and the application of any other 
meaſure to them is altering the ſtandard. If they are 


meaſured by the gold, the ſtandard is debaſed; if by 


filver, it is raiſed, 

If, to prevent the inconvenience of melting down 
the ſilver, the ſtate ſhall give up affixing the value ot 
their unit to both ſpecies at once, and ſhall fix it to 
one, leaving the other to ſeek. its price as any other 
commodity ; in that caſe, no doubt, the melting down 
of the coin will be prevented ;. but will ever this re- 
ſtore the value of the money-unit to its former ſtan- 
dard? Would it, for example, in the foregoing ſup- 
poſition, raiſe the debaſed value of the money-unit in 
the gold coin,. if that ſpecies were declared to be the 
ſtandard? It would indeed render ſilver coin purely a 
merchandiſe, and, by allowing it to ſeek its valuc, 
would certainly prevent it from being melted down 2s 
before; becauſe the pieces would riſe conventionally in 
their denomination ; or an ago, as it is called, would 
be taken in payments made 1a filrer ; but the gold 

| would 
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gin to purchaſe any more merchandiſe than before. 
Were therefore the ſtandard fixed to the gold, would 
not this be an arbitrary and a violent revolution in the 
value of the money- unit, and a debaſement of the ſtan- 
dard? 

If, on the other hand, the ſtate ſhould fix the ſtan- 
dard to the ſilver, which we ſuppoſe to have riſen in 
its value, would that ever fink the advanced value 
which the filver coin had gained above the worth of 


the former ftandard unit? and would not this be a 
violent and an arbitrary revolution in the value of the 
money-unit, and a railing of the ftandard? 


The only expedient, therefore, is, in ſuch a caſe, 
to fix the numerary unit to neither of the metals, but 


to contrive a way to make it fluctuate in a mean pro- 
portion between them; which is in effect the intro- 
duction of a pure ideal money of account. 


The regulation of fixing the unit by the mean pro- 


portion, ought to take place at the inftant the ſtan- 


dard unit is affixed with exactneſs both to the gold and 


filver. If it be introduced long after the market-pro- 


portion between the metals has deviated from the pro- 
portion eſtabliſhed in the coin ; and if the new regula- 
tion is made to have a retroſpect, with regard to the 
acquitting of permanent contracts entered into while 


the value of the money-unit had attached itſelf to the 


loweſt currency in conſequence of the principle above 
laid down; then the reſtoring the money-unit to that 
ſtandard where it ought to bave remained (to wit, to 
the mean proportion) is an injury to all debtors who 
have contracted ſince the time that the proportion of 


the metals began to vary. 


This is clear from the former reaſoning. The mo- 
ment the market-price of the metals differs from that 
in the coin, every one who has payments to make, 
pays in that ſpecies which is the higheſt rated in the 
coin; conſequently, he who lends, lends in that 
ſpecies. If after the contract, therefore, the unit rs 
carried up to the mean proportion, this muſt be a loſs 
to him who had borrowed, 

From this we may perceive, why there 1s leſs incon- 
venience from the varying of the proportion of the 
metals, where the ftandard is fixed to one of them, 
than when it is fixed to both. In the firſt caſe, it is 
at leaſt uncertain whether the ſtandard or the merchan- 
diſe ſpecies is to riſe ; conſequently it is uncertain 
whether the debtors or the creditors are to gain by a 
variation. If the ſtandard ſpecies ſhould riſe, the 
creditors will gain; if the merchandiſe ſpecies riſes, 
the debtors will gain; but when the unit is attached 
to both ſpecies, then the creditors never can gain, let 
the metals vary as they will: if filver rites, then 
debtors will pay in gold; it gold rifes, the debtors 
will pay in filver. But whether the unit be attached 
to one or to both ſpecies, the infallible conſequence 
of a variation is, that one half of the difference is either 
gained or loſt by debtors and creditors. The invari- 
able unit is conſtantly the mean proportional between 
the two meaſures. 


5. How the Variations of the intrinſic Value of the 
Unit of Maney muſt affed all the domeſtic Intereſt of a 


Nation. 


Ir the changing the content of the buſhel by which 
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grain is meaſured, would affect the intereſt of 
who are obliged to pay, or who are entitled to rece; 

a certain number of buſhels of grain for the rent ©; 
lands; in the ſame manner muſt every variation in h 
value of the unit of account affect all perſons who 10 
permanent contracts, are obliged to make 8 
or who are entitled to receive ſums of money li. 
pulated in multiples or in fractions of that money. 
unit. 

Every variation, therefore, upon the intrinſic value 
of the money-unit, has the effect of benefiting the 
claſs of creditors at the expence of debtors, or vi; 
Ver/a. 

This conſequence is deduced from an obvious prin. 
ciple. Money is more or leſs valuable in proportion 
as it can purchaſe more or leſs of every kind of 
merchandiſe. Now, without entering anew into the 
cauſes of the riſe and fall of prices, it is agreed upon 
all hands, that whether an augmentation of the 
general maſs of money in circulation has the effect 
of raiſing prices in general, or not, any augment. 
ation of the quantity of the metals appointed to 
be put into the money-unit, mult at leaſt affect the 
value of that money- unit, and make it purchaſe more 
of any commodity than before: that is to ſay, if 11 3 
grains of fine gold, the preſent weight of a pound 
Sterling in gold, can buy 113 pounds of flour ; were 
the pound Sterling raiſed to 114 grains of the ſame 
metal, it would buy 114 pounds of flour; conſcquent- 
ly, were the pound Sterling augmented by one grain 
of gold, every miller who paid a rent of ten pounds a- 
year, would be obliged to fell 1140 pounds of his 
flour, in order to procure ten pounds to pay his rent, 
in place of 1130 pounds of flour, which he ſold for- 
merly to procure the ſame ſum ; conſequently, by this 
innovation, the miller mult loſe yearly ten pounds of 
flour, which his maſter conſequently mutt gain, From 
this example, it is plain, that every augmentation of 
metals put into the pound Sterling, either of filver or 
gold, muſt imply an advantage to the whole claſs of 
creditors who are paid in pounds Sterling, and conſe- 
quently muſt be a proportional loſs to all debtors who 
muſt pay by the ſame denomination. 


6. Of the Diſorder in the Britiſh Coin, ſo far a: 
it occaſions the melting down or the exporting of tt 
Specie. 

THe defects in the Britiſh coin are three. 

1,99, The proportion between the gold and ſilver in 
it is found to be as i to 1545, whereas the market price 
may be ſuppoſed to be nearly as 1 to 144. 

247, Great part of the current money is worn and 
light. 

2 From the ſecond deſect proceeds the third, to 
wit, that there are ſeveral currencies in circulation 
which paſs for the ſame value, without being of the 
ſame weight. 

41, From all theſe defects reſults the laſt and 
greateſt inconvemence, to wit, that ſome innovation 
muſt be made, in order to ſet matters on a right foot- 
ing. 
be Engliſh, beſides the unit of their money which 
they call the pound Sterling, have allo tbe unit of their 
weight for weighing the precious metals. 


This is called the pound troy, and conſiſts of 12 
ounces, 


thoſe Mon 


ounce of 20- penny-weights, and every 
Kae ciphit of 24 grains. The pound troy, there- 


e louie of 240 penny-weights, and 5760 grains. 
"The fineneſs of the ſilver is reckoned by the number 
f ounces and penny- weights of the pure metals in the 
2 troy of the compoſed maſs ; or, in other words, 
— pound troy, which contains 5760 grains of ſtan- 
Uard filver, contains 5328 grains of fine filver, and 
432 grains of copper, called alloy. ITT 
Thus ſtandard filver is 11 ounces 2 penny-weights 
of fine ſilver in the pound troy to 18 penny- weights 
copper, or 111 parts fine filver to 9 parts alloy. 

Standard gold is 11 ounces fine to 1 ounce filver or 
copper employed for alloy, which together make the 
pound troy 3 conſequently, the pound troy of ſtan- 
dard gold contains 5280 grains fine, and 480 grains 
alloy, which alloy is reckoned of no value. 

This pound of ſtandard ſilver is ordered, by ſtatute 
of the 43d of Elizabeth, to be coined into 62 ſhillings, 
20 of which make the pound ſterling ; conſequently 
the 20 ſhillings contain 1718.) grains of fine ſilver, 
and 1858.06 ſtandard ſilver. : 

The pound troy of ſtandard gold, 12 fine, is ordered, 
by an act of King Charles LI. to be cut into 44 guineas; 
that is to ſay, every guinea contains 129.43 grains of 
ſtandard gold, and 118.644 of fine gold; and the pound 
Sterling, which is 47 of the guinea, contains 112.994, 
which we may ftate at 113 grains of fine gold. 

The coinage in England is entirely defrayed at the 
expence of the ſtate, The mint price for the metals 
is the very ſame with the price of the coin. Who- 
ever carries to the mint an ounce of ſtandard filver, 
receives for it in filver coin 5s. 2 d. or 62d: whoever 
carries an ounce of ſtandard gold receives in gold 
coin 3/. 177. 105d. the one and the other making 
exactly an ounce of the ſame fineneſs with the bullion. 
Coin, therefore, can have no value in the market 
above bullion ; conſequently, no leſs can be incurred 
by thoſe who melt it down. 

When the guinea-was firſt ſtruck, the government 
(notinclining to fix the pound Sterling to the gold coin 
of the nation) fixed the guinea at 20 ſhillings, (which 
was then below its proportion to the ſilver), leaving it 
to ſcek its own price above that value, according to 
the courſe of the market. 

By this regulation no harm was done to the Engliſh 
lber flandard; becauſe the guinea, or 118.644 grains 
fine gold being worth more, at that time, than 20 ſhil- 
lings, or 1718.7 grains fine filver, no debtor would 
pay with gold at its ſtandard value; and whatever it 
= 2 for above that price was purely conven- 
tonal, 

Accordingly guineas ſought their own price until 
the year 1728, that they were fixed a- new, not helow 
their value as at firſt, but as what was then reckoned 
their exact value, according to the proportion of the 
metals, viz. at 21 ſhillings; and at this they were or- 
dered to paſs current in all payments. 

This operation had the effect of making the gold a 
ſtandard as well as the filver. Debtors then paid ia- 
differently in gold as well as in filver, becauſe both 
were ſuppoſed to be of the ſame intrinſic as well as cur- 
rent value; in which caſe no inconvenience could fol- 
w upon this regulation. But, in time, filver came to 


be wu 5 the of plate began to pre · 


MON = 


M ON 


vail more than formerly, and the exportation of filver Money. 
to the Eaſt Indies increaſing yearly, made the demand a 


for it greater, or perhaps brought its quantity to be 
proportionally leſs than before. This changed the 
proportion of the metals; and by flow degrees they 
have come from that of 1 to 15.2 (the proportion they 
were ſappoſed to have when the guineas were fixed and 
made a lawful money at 21 ſhillings) to that of 14.5, 
the preſent ſuppoſed proportion. 

The conſequence of this has been, that the ſame 
guinea which was worth 1804.6 prains fine filver, at 
the time it was fixed at 21 ſhillings, is now worth no 
more than 1719.9 grains of fine filver according to 
the proportion of 14 to 1. 

Conſequently debtors, who have always the option 
of the legal ſpecies in paying their debts, will pay 
pounds ſterling no more in filver but in gold; and as 
the gold pounds they pay in, are not intrinſically worth 
the ſilver pounds they paid in formerly according to 
the ftatute of Eliſabeth, it follows that the pound ſter- 
ling in filver is really no more the ſtandard, fince no- 
body will pay at that rate, and ſince nobody can be 
compelled to do it. | 

Beſides this want of proportion between the metals, 
the filver coined before the reign of George I. is now 
become light by circulation; and the guineas coined 
by all the princes ſince Charles II. pals by tale, tho? 
many of them are conſiderably diminiſhed in their 
weight. 

Let us now examine what profit the want of pro- 
portion and the want of weight in the coin can afford 
to the money-jobbers in melting it down or export- 


it. ; 

Did every body conſider coin only as the meaſure 
for reckoning value, without attending to its value as 
a metal, the deviations of gold and filver coin from 
perfect exactneſs, either as to proportion or weight, 
would occafion little inconvenience. 

Great numbers indeed, in every modern ſociety, 
conſider coin in no other light than that of money of 
account; and have great difficulty to comprehend 
what difference any one can find between a light ſhil- 
ling and a heavy one, or what inconvenience there can 
poſſibly reſult from a guinea's being ſome grains of 
fine gold too light to be worth 21 ſhillings ſtandard 
weight. And did every one think in the ſame way, 
there would be no occaſion for coin of the precious 
metals at all; leather, copper, iron, or — would 
keep the reckoning as well as gold and ſilver. 

But although there be many who look no farther 
than at the ſtamp on the coin, there are others whoſe 
ſole buſineſs it is to examine its intrinfic worth as 
a commodity, and to profit of every irregularity in the 
weight and proportion of metals. 

By the very inſtitution of coinage, it is implied, that 
every piece of the ſame metal, and fame denomination 
with regard to the money-unit, ſhall paſs current for 
the ſame value. 

It is, therefore, the employment of money-jobbers, 
to examine, with a ſcrupulous exaGneſs, the preciſe 
weight of every piece of coin which comes into their 
hands. 

The firſt object of their attention is, the price of 
the metals in the market : a jobber finds, at preſent, 
that with 14.5 pounds of fine ſilver bullion, he can buy 
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Money. one pound of fine gold bullion. 


He therefore buys up with gold coin all the new 
ſilver as faſt as it is coined, of which he can get at 
the rate of 15.2 pounds for one in gold; theſe 15.2 
pounds filver coin he melts down into bullion, and 
converts that back into gold bullion, giving at the 
rate of only 14.5 pounds for one, 

By this operation he remains with the value of 2 
of one pound weight of ſilver bullion clear profit upon 
the 154 pounds he bought; which r is really loſt by 
the man who inadvertently coined filver at the mint, 
and gave it to the money -jobber for his gold. Thus 
the ſtate loſes the expence of the coinage, and the 
public the convenience of change for their guineas, 

But here it may be aſked, Why ſhould the money- 
jobber melt down the ſilver coin? can he not buy gold 
with it as well without melting it down? He cannot; 
becauſe when it is in coin, he cannot avail himſelf of its 
being new and weighty. Coin goes by tale, not by 
weight ; therefore, were he to come to market with 
his new filver coin, gold bullion being ſold at the 
mint price, we ſhall ſuppoſe, viz. at 3/. 17s. 101d. 
Sterling money per ounce, he would be obliged to pay 
the price of what he bought with heavy money, which 
he can equally do with light. 

He therefore melts down the new ſilver coĩn, and 
ſells it for bullion, at ſo many pence an ounce; the 
price of which bullion is, in the Engliſh market, al- 
ways above the price of ſilver at the mint, for the rea- 
ſons now to be given. 

When you ſell ſtandard-filver bullion at the mint, 
you are to paid in weighty money; that is, you re- 
ceive for your bullion the very fame weight in ſtan- 
dard coin; the coinage coſt nothing: but when you 
ſell bullion in the market, you are paid in worn out 
filver, in gold, in bank-notes, in ſhort, in every 
ſpecies of lawful current money. Now all theſe pay- 


ments have ſome defect: the filver you are paid with 


is worn and light; the gold you are paid with is over 
rated, and perhaps alſo light; and the bank-notes 

muſt have the ſame value with the ſpecie with which 
the bank pays them; that is, with light ſilver or over- 
rated gold. | 

It is for theſe reaſons, that filver bullion, which is 
bought by the mint at 5 s. 29. per ounce of heavy fil- 
ver money, may be bought at market at 65 pence the 
ounce in light ſilver, over-rated gold, or bank-notes, 
which ts the ſame thing. 

Further, we have ſeen how the impoſition of coin- 
age has the effect of raiſing coin above the value of 
bullion, by adding a value to it which it had not as a 
metal. | 

Juſt ſo, when the unit is once affixed to certain de- 
termined quantities of both metals, if one of the metals 
ſhovld afterwards riſe in value in the market, the coin 
made of that meta] muſt loſe a part of its value as coin, 
although it retains it as a metal. Conſequently, as in 
the firtt caſe it acquired an additional value by being 
coined, it mult now acquire an addititional value by 
being melted down, From this we may conclude, 
that when the ſtandard is affixed to both the metals in 
the coin, and when the proportion of that value is not 
made to follow the price of the market, that ſpecies 
which riſes in the market is melted down, and the 
bullion is fold for a price as much exceeding the mint 


here paſs them in review, the better to diſcover the 


' monly paid with do not exceed the weight of Fr of a 


ling in new guineas. , 


MON 


may " ens wag 75 rar in its value. 1 
„ therefore, in England, the price of fily . en 
is found to be at 65 pence OT we ug. 
mint it is rated at 62; this proves that ſilver has tif e 
vr above the proportion obſerved in the coin — 
that all coin of ſtandard weight may conſequent] b 
melted down with a profit of er. But as tha : 
ſeveral other circumſtances to be attended to which 
regulate and influence the price of bullion, we ſhail 


nature of this diſorder in the Engliſh coin, and the ad- 
vantages which money-jobbers may draw from it. 

The price of bullion, like that of every other mer. 
chandiſe, is regulated by the value of the money it is 
paid with, 

If bullion, therefore, ſells in England for 65 pence 
an ounce, paid in ſilver coin, it muſt ſell for 65 ſhillings 
the pound troy ; that is to ſay, the ſhillings it is com. 


pound troy : for if the 65 ſhillings with which the 
pound of bullion is paid weighed more than a pound 
troy, it would be a ſhorter and better way for him who 
wants bullion to melt down the ſhillings and make uſe 
of the metal, than to go to market with them in order 
to get leſs. 

e may, therefore, be very certain, that no man 
will buy ſilver bullion at 65 pence an ounce, with any 
ſhilling which weighs above Ir of a pound troy, 

We have gone upon the ſuppoſition that the ordi- 
nary price of bullion in the Engliſh market is 65 pence 
fer ounce. This has been done upon the authority of 
ſome late writers on this ſubject: it is now proper to 
point out the cauſes which may make it deviate from 
that value. 

I. It may vary, and certainly will vary, in the 
price, according as the currency is better or worſe, 
When the expences of a war, or a wrong balance of 
trade, bave carried off a great many heavy guineas, it 
is natural that bullion ſhould riſe ; becauſe then it will 
be paid for more commonly in light gold and filver; 
that is to ſay, with pounds Sterling, Flow the value 
of 113 grains fine gold, the worth of the pound Ster- 


II. This wrong balance of trade, or a demand for 
bullion abroad, becoming very great, may occaſion a 
ſcarcity of the metals in the market, as well as a 
ſcarcity of the coin; conſequently, an advanced price 
muſt be given for it in proportion to the greatneſs and 
height of the demand. In this caſe, both the ſpecie 
and the bullion muſt be bought with paper. But tie 
riſe in the price of bullion proceeds from the demand 
for the metals and the competition between merchants 
to procure them, and not becauſe the paper given #5 
the price is at all of inferior value to the ſpecie. The 
leaſt diſcredit of this kind would not tend to diminiſk 
the value of the paper; it would annihilate it at once. 
Therefore, ſince the metals muſt be had, and that the 
paper cannot ſupply the want of them when they are 
to be exported, the price riſes in proportion to the 
difficulties in finding metals elſewhere than in the 
Engliſh market. pot 

III. A ſudden call for bullion, for the making 
plate. A goldſmith can well afford to give 67 pence t 
an ounce of ſilver, that is to ſay, he can afford to gte 


one pound of gold for 14 pounds of filver, and 2 


M O N 1 5167 J M ON 


, twithſtanding that what he gives be more 
2 22 . —— between the metals, be- 
cauſe he indemnifies himſelf amply by the price of his 
workmanſhip ; juſt as a tavern-keeper will pay any 
price for a fine . becauſe, like the goldſmith, he 

other people. ; 
be The mint 2 has as great an effect in bring - 
ing down the price of bullion, as exchange has in rai- 
fno it, In countries where the metals in the coin are 
juſtly proportioned, where all the currencies are of le- 
gal weight, and where coinage 1s impoſed, the opera- 
tons of trade make the price of bullion conſtantly to 
fuRuate between the value of the coin and the mint- 
rice of the metals. ; 

Now let us ſuppoſe that the current price of filver 
bullion in the market is 65 e the ounce, paid in 
lawful money, no matter of what weight or of what 
metal, Upon this the money-jobber falls to work. All 
ſhillings which are above of a pound troy, he throws 
into his meltiog pot, and ſells them as bullion for 65d. 
per ounce z all thoſe which are below that weight he 
carries to market, and buys bullion with them at 65d. 

r Ounce. 

What is the conſequence of this ? | 

That thoſe who ſell the bullion, finding the ſhillings 
which the money-jobber pays with perhaps not above 
er of a pound troy, they on their fide raiſe the price 
ot their bullion to 66 d. the ounce. 

This makes new work for the money-jobber ; for 
he muſt always gain. He now weighs all ſhillings as 
they come to hand; and as formerly he threw into his 
melting-pot thoſe only which were worth more than 
of a pound troy, he now throws in all that are in va- 
jue above g. He then ſells the melted ſhillings at 
664. the ounce, and buys bullion with the light ones 
at the ſame price, | 

This is the conſequence of ever permitting any ſpe- 
cies of coin to paſs by the authority of the ſtamp, with- 
out controlling it at the ſame time by the weight : and 
this is the manner in which money-jobbers gain by 
the currency of light money, 

It is no argument againſt this expoſition of the mat- 
ter to ſay, that ſilver bullion is ſeldom bought with ſil- 
ver coin; becauſe the pence in new guineas are worth 
no more than the pence of ſhillings of 65 in the pound 
troy: that is to ſay, that 240 pence contained in 22 
of a new guinea, and 240 pence contained in 28 ſhil- 
lings of 65 to the pound troy, differ no more in the 
intrinſie value than 0.83 of a grain of fine filver upon 
the whole, which is a mere trifle. 

Whenever, therefore, ſhillings come below the 
weight of of a pound troy, then there is an ad- 
vantage in changing them for new guineas; and 
when that is the caſe, the new guineas will be melt- 
ed down, and profit will be found in felling them for 
bullion, upon the principles we have juſt been ex- 

aming, 

We have already given a ſpecimen of the domeſtic 
operations of the money-jobbers; but theſe are not 
the moſt prejudicial to national concerns. The job- 


= 2 ſuppoſed to be Engliſhmen; and in 


whenever there is a call for bullion to pay the ba- 
it is evident that this will be paid in 
r in gold, if heavy ſilver can be got; 


ance of trade, 
Yrer coin, neve 


2 


profit they make remains at home : but 


and this again carries away the filver coin, and renders Movey. 


it at home fo rare, that great inconveniencies are found 
for want of the leſſer denominations of it. The loſs, 
however, here is confined to an inconvenience ; be- 
cauſe the balance of trade being a debt which muſt be 


paid, we do not conſider the exportation of the filver 


for that purpoſe as any conſequence of the diſorder of 
the coin. But beſides this exportation which is neceſ- 
ſary, there are others which are arbitrary, and which 
are made only with a view to profit of the wrong pro- 
portion. | 
When the money-jobbers find difficulty in carrying 
on the traffic we have deſcribed, in the Engliſh mar- 
ket, becauſe of the competition among themſelves, 
they carry the ſilver coin out of the country, and fell 
it abroad for gold, upon the ſame principles that the 
Eaſt India company ſend filver to China in order to 
purchaſe gold. 

It may be demanded, What hurt this trade can do 
to Britain, fince thoſe who export filver bring back 


the ſame value in gold? Were this trade carried 


on by natives, there would be no loſs; becauſe 
they would bring home gold for the whole intrin- 
fic value of the filver. But if we ſuppoſe foreign- 
ers ſending over gold to be coined at the Eng- 
liſh mint, and changing the gold into Engliſh filver 
eoin, and then carrying off this coin, it is plain that 
they muſt gain the difference, as well as the money- 
jobbers. But it may be anſwered, That having given 
gold for ſilver at the rate of the mint, they have given 
value for what they have received. Very right; but 
fo did Sir Hans Sloane, when he paid five guineas for 
an overgrown tod : he got value for his money ; but 
it was value only to himſelf. Juſt ſo, whenever the 
Engliſh government ſhall be obliged to reſtore the 
proportion of the metals, (as they muſt do,) this o- 
peration will annihjlate that imaginary value which 
they have hitherto ſet upon gold ; which imagination 
is the only thing which renders the exchange of their 
filver againſt the foreign gold equal. 

But it is farther objected, that foreigners cannot 
carry off the heavy filver ; becauſe there is none to ear - 
ry off, Very true; but then they have carried off u 

reat quantity already : or if the Engliſh Jews have 
— too ſharp to allow ſuch a profit to fall to ſtrangers, 
(which may or may not have been the caſe,) then this 
diſorder is an effectual top to any more coiuage of ſil - 
ver for circulation. % 


7. Of the Diſorder in the Britiſh Coin, ſo far as it af- 
feds the Value of the Pound Sterling Currency. 
From what has been ſaid, it is evident, that there 
mult be found in England two legal pounds Sterling, 
of different values; the one worth 113 grains of fine 
old, the other worth 1718.7 grains of fine ſilver. 
e call them different; becauſe theſe two portions of 
the precious metals are of different values all over Eu- 
rope. 5 
| But beſides theſe two different pounds Sterling, 
which the change in the proportion of the metals have 
created, the other defects of the circulating coin pro- 
duce fimilar effects. The guineas eoined by all the 
princes ſince K. Charles II. have been of the ſame ſtan- 
dard weight and fineneſs, 444 in a pound troy, of 
ſtandard gold 2 fine: theſe have been conſtantly 
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Money. wearing ever ſince they have been coined; and in pro- 


portiun to their wearing they are of leſs value. 

If, therefore, the new guineas are below the value 
of a pound Sterling in filver, ſtandard weight, the old 
muſt be of leſs value ſtill. Here then is another cur- 
rency, that is, another pound Sterling; or indeed, 
more properly ſpeaking, there are as many different 
pounds Sterling as there are guineas of different 
weights, This is not all; the money-jobbers ha- 
ving carried off all the weighty filver, that which 1s 
worn with uſe, and reduced even below the ſtan- 
dard of gold, forms one currency more, and totally 
deſtroys all determinate proportion between the money- 
unit and the currencies which are ſuppoſed to repre- 
fent it. 

It may be aſked, how, at this rate, any ſilver has 


- remained in England? It is anſwered, that the few 


weighty ſhillings which ſtill remain in circulation, have 
marvellouſly . the hands of the money-jobbers: 
and as for the reſt, the rubbing and wearing of theſe 

ieces has done what the ſtate might have done; that 
is to ſay, it has reduced them to their due proportion 
with the lighteſt gold. | 

The diſorder, therefore, of the Engliſh coin has 
rendered the ſtandard of a pound Sterling quite uncer- 
tain, To ſay that it is 1718.7 - of fine filver, 
is quite ideal. Who are paid in ſuch pounds ? To ſay 
that it is 113 grains of pure gold, may aiſo not be 
true; becauſe there are many currencies worſe than 
the new guineas. 

Wbat then is the conſequence of all this diſorder; 
What effect has it upon the current value of a pound 
Sterling? And which way can the value of that be de- 
termined ? | 

The operations of trade bring value to an equation, 
notwithſtanding the greateſt irregularities poſſible; and 
fo in fact a pound Sterling has acquired a determinate 
value over all the world by the means of foreign ex- 


__ This is a kind of ideal ſcale for meaſurin 
the Britiſh coin, altho' it has not all the properties 55 


that deſcribed above. 
| 1 conſiders the pound Sterling as a value 
determined according to the combination of the va- 


lues of all the different currencies, in proportion as 


payments are made in the one or the other; and as 
debtors generally take care to pay in the worſt ſpecies 
they can, it conſequently follows, that the value of 
the pound Sterling ſhould fall to that of the loweſt 
currency. 

Were there a ſufficient quantity of worn gold and 
filver to acquit all bills of exchange, the pound Ster- 
ling would come down to the value of them ; bur if the 
new gold be alſo neceſſary for that purpoſe, the value 
of it muſt be propertionally greater. 

All theſe combinations are liquidated and compen- 
ſated with one another, by the operations of trade and 
exchange: and the pound Sterling, which is ſo diffe- 
rent in itſelf, becomes thereby, in the eyes of com- 
merce, a determinate unit; ſubject, however, to varia- 
tions, from which it never can be exempted. 

Exchange, therefore, is one of the beſt meafures for 
valving a pound Sterling, preſent currency. Here oc- 
urs a queſtion : 

Does the great quantity of paper-money in Eng- 
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land tend to diminiſh the value of the : 

We anſwer in the negative. Payer 2 = 2 
good as wo or filver money, and no better, The 1 
riation of the ſtandard, as we have already ſaid of 
influence the intereſts of debtors and creditors Ac 
tionally every where. From this it follows het aj 
augmentation of the value of the money-unit in the f N 
eie muſt hurt the debtors in the paper money; and 1 
diminutions, on the other hand, muſt hurt the credit 
in the paper money as well as every where elſe. The 
payments, therefore, made in paper money, never 85 
contribute to the regulation of the ſtandard of — 
pound Sterling; it is the ſpecie received in liquidation 
of that paper money which alone can contribute to 
mark the value of the Britiſh unit; becauſe it is affix 
ed to nothing elſe. 

From this we may draw a principle, 4 That in 
countries where the money-nnit is entirely affixed to 
the coin, the actual value of it is not according to the 
the legal ſtandard of that coin, but according to the 
mean proportion of the actual worth of thoſe curren. 
cies in which debts are paid. | 

From this we ſee the reaſon why the exchange he. 
tween England and all other trading towns in urope 
has . appeared ſo unfavourable. Prople calculate 
the real par, upon the ſuppoſition that a pound Ster. 
ling is worth 1718.7 grains troy of fine filver, when in 
fact the currency is not perbaps worth 1638, the u. 
lue of a new guinea in ſilver, at the market proportion 
of 1 to 14.5; that is to ſay, the currency is but 95.3. 
per cent. of the filver ſtandard of the 43d of Eliſabeth, 
_ wonder then if the exchange be thought unfavour- 
A 0 N - 

From the principle we have juſt laid down, we may 

ther a confirmation of what we advanced concernin 
the cauſe of the advanced price of bullion in the Eng- 
liſh market. 

When people buy bullion with current money at 2 
determinate | ge: that operation, in conjunRion with 
the courſe of exchange, ought naturaily to mark the 
NR value of the pound Sterling with great exact - 
neſs. 

If therefore the priee of ſtandard bullion in the Eng- 
liſh market, when no demand is found for the expor- 
tation of the metals, that is to ſay, when paper it 
found for paper upon exchange, and when merchants 
verſed in theſe matters judge exchange (that is, re- 
mittances) to be at par, if then filver bullion can- 
not be brought at a lower price than 65 pence the 
ounce, it is evident that this bullion might be bought 
with 65 pence in ſhillings, of which 65 might be coin- 
ed out of the pound troy Engliſh ſtandard ſilver; fince 
65 per ounce implies 65 ſhillings for the 12 ounces or 
pound troy. 

This plainly ſhews how ſtandard filver bullion ſhould 
fell for 65 pence the ounce, in a country where the 
ounce of ſtandard ſilver in the coin is worth no more 
than 62; and were the market-price of bullion to 
ſtand uniformly at 65 pence per ounce, that would 
ſhew the value of the pound Sterling to be tolerably 
fixed. All the heavy ſilver coin is now carried off; be- 
cauſe it was intrinfically worth more than the gold it 
paſſed for in curreucy. The filver therefore which te. 


mains is worn down to the market proportion ** 
i meln; 
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as has been ſaid; that is to ſay, 20 ſhil- 
lings in filver currency are worth 113 grains of fine 
yold, at the proportion of 1 to 14.5 between gold 


. Now 
250 * 1 is to 14.5, ſo is 113 to 16358: 


ſo the 20 ſhillings current weigh but 1638 grains fine 


flver, inſtead of 1718.7, which they ought to do ac- 
cording to the ſtandard. : 

Now let us ſpeak of ſtanderd filver, fince we are 
examining how far the Engliſh coin muſt be worn by 
uſe, Td : : 

The pound troy contains 5760 grains. This, ac- 
cording to the ſtandard, 18 coined into 62 ſhillings ; 
conſequently, every ' ſhilling ought to weigh. 92.9 
grains. Of ſuch ſhillings it is impoſſible that ever 
ſtandard bullion ſhould ſell at above 62 pence per 
ounce, If therefore ſuch bullion ſells for 65 pence, 
the ſhillings with which it is bought muſt weigh no 
more than 88.64 grains ſtandard ver; that is, they 
muſt loſe 4.29 grains, and are reduced to r of a 
pound troY « * : RW 

But it is not neceſſary that bullion be bought with 
ſhillings 3 no ſtipulation of price is ever made farther, 
than at ſo many pence Sterling per ounce. Does not 
this virtually determine the value of ſuch currency 
with regard to all the currencies in Europe ? Did a 
Spaniard, a Frenchman, or a Dutchman, know the 
exact quantity of ſilver bullion which can be bought 
in the London market for a pound Sterling, would he 
inform himſelf any farther as to the intrinſic value of 
that money-unit 5 weuld he not underſtand the value 
of it far better from that circumſtance than by the 
courſe of any exchange, fince exchange does not 
mark the intrinſic value of money, but only the va- 
Ine of that money tranſported from one place to ano- 
ther ? | 

The price of bullion, therefore, when it is not in- 
fluenced by extraordinary demand, (ſuch as for the 
payment of a balance of trade, or for making an ex- 
traordiaary proviſion of plate), but when it ftands at 
what every body knows to be meant by the common 
market price, is a very tolerable meaſure of the value 
of che actual money- ſtandard in any country. 

If it be therefore true, that a pound Sterling eannot 
purchaſe above 1638 grains of fine ſilver bullion, it 
will require not a little logic to prove that it is really, 
or has been for theſe many years, worth any more; 
notwithſtanding that the ſtandard weight of it in Eng- 


land is regulated by the laws of the kingdom at 17 18.7 


grains of fine filver. 


If to this valvation of the pound Sterling drawn 
from the price of bullion, we add the other drawn 
from the courſe of exchange; and by this we findz 
that when paper 18 found for paper upon exchange, a 
pound Sterling cannot purchaſe above 1638 grains of 
fine lilver in any country in Europe: upon. theſe two. 
authorities we may very fafely conclude: (as to the mat- 
ter of fact at leaſt) that the pound Sterling is not 
worth more, either in London or in any other trading 
"ity; 2nd if this be the caſe, it is juſt worth 20 ſhil- 
lings of 65 to the pound n | 
- therefore the mint were to coin ſhillings at that 
8 pay for ſilver bullion at the market price, 
= is, at the rate of 65 pence per ounce in thoſe new 

oined ſhillings, they. would be in proportion to. the 
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gold, and would be as little ſubjec to be exported or 
melted down, 

It may be inquired in this place, how far the coin- 
ing the pound troy into 65 ſhillings is contrary to the 
laws of England ? 

The moment a ſtate pronounces a certain quantity 
of gold to be worth a certain quantity of ſilver, and or- 
ders theſe reſpective quantities of each metal to be re- 
ceived as equivalents of each other and as lawful 
money in payments, that moment gold is made a ſtan- 
dard as much as filver. If therefore too ſmall a quan- 
tity of gold be ordered or permitted to be confi- 
dered as an equivalent for the unit, the filver ſtan- 
dard is from that moment debaſed; or indeed, more 
properly ſpeaking, all filver money is from that mo- 
ment proſcribed ; for who, from that time, will ever 
pay in ſilver, when he can pay cheaper in gold? Gold, 
therefore, by ſuch a law, is made the ſtandard, aud 
all declarations to the coatrary are againſt the matter 
of fact. | 
Were the king, therefore, to coin ſilver at 65 ſhil- 
ings in the pound, it is demonſtration, that by ſuch an 
act he would commit no adulteration upon the ftan- 
dard: the adulteration is already committed. The 
ſtandard has deſcended to where it is by flow de- 

rees, and by the operation of political cauſes on- 

y; and nothing prevents it from falling lower but 
the ftandard of the gold coin. Let guineas be now 
left to ſeek their value as they did formerly, and let 
light filver continue to go by tale, we ſhall ſee the 
guineas up at 30 ſhillings in 20 years time, as was the 
caſe in 1695. 

It is as abſurd to ſay that the ſtandard of Queen, 
Elizabeth has not been debaſed by enacting that the 
Engliſh unit ſhall be acquitted. with L113 grains of fine 
Pale as it would be to affirm that it would not be de- 

aſed from what it is at preſent by enacting that a 
pound of butter ſhould every where be received in pay- 
ment for a pound Sterling; although the pound Ster- 
ling ſhould continue to conſiſt of 3 ounces, 17 penny- 
weights, and 10 grains of ſtandard filver, according to 
the ſtatute of the 43d of Elizabeth. In that caſe moſt 
debtors would pay in butter, and filver would, as at 
preſent, acquire a conyentional value as a metal, but 
would be looked upon no longer as a ſtandard, or as 
money. | 

If therefore, by the law of England, a pound Ster- 
ling muſt conſiſt of 1718.7 grains troy of fine ſilver ; 
by the law of England alſo, 113 grains of gold muſt 
be of: the ſame value: but no law can eſtabliſh that 
proportion; conſequently, in which ever way a refor- 
mation be brought about, ſome law mult be reverſed ; 
conſequently, expediency, and not compliance with la, 
muſt be the motive in reforming the abuſe. 

From what has been ſaid, it is not at all ſurpriſing 
that the pound Sterling ſhould: in fact be reduced near- 
ly to the value of the gold. Whether it ought to be 
kept at that value is another queſtion. All. that we 
here decide, is, that coining the pound troy into 65 
ſhillings would reſtore the proportion of the metals, 
and render both ſpecies common. in circulation, But 
reſtoring the weight and proportion of the coin is not 
the difficulty which prevents a reformation of the Eng- 
liſh coinage. 

8. Cr. 
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8. Circumſlances to be attended to in a new Regulation 
of the Britiſh Coin. 


To people who do not underſtand the nature of ſuch 
operations, it may have an air of juſtice to ſupport the 
unit at what is commonly believed to be the ſtandard 
of Queen, Elizabeth, viz. at 1718.7 grains of fine fil- 
ver. 

The regulating the ſtandard of both filver and gold 
to 11 fine, and the pound Sterling to four ounces 
ſtandard filver, as it ſtood during the reign of Queen 
Mary I. has alſo its advantages, as Mr Harris has ob- 
ſerved. It makes the crown-piece to weigh juſt one 
ounce, the ſhilling four penny-weight, and the penny 
eight grains; conſequently, were the new ftatute to 
bear, that the weight of the coin ſhould regulate its 
currency upon certain occaſions, the having the pieces 
adjuſted to certain aliquot parts of weight would make 
weighing eaſy, and would accuſtom the common people 
to judge of the value of money by its weight, and not 
by the ſtamp. 


In that caſe, there might be a conveniency in ſtri- 


king the gold coins of the ſame weight with the ſilver; 
becauſe the proportion of their values would then con- 
ſtantly be the fame with the proportion of the me- 
tals. The gold crowns would be worth at preſent, 
31. 125. 6d. the half crowns 1/. 16s. 3d. the gold 
ſhillings 147. and 6d. and the half 75. and 3d. This 
was anciently the practice in the Spaniſh mints. 

The intereſts within the ſtate can be nowiſe per- 
fectly protected but by permitting converſions of value 
from the old to the new ſtandard, whatever it be, and 
by regulating the footing of ſuch converſions by act of 
parliament, according to circumſtances. 

For' this purpoſe, we ſhall examine thoſe intereſts 
which will chiefly merit the attention of government, 
when they form a regulation for the future of acquit- 
ting permanent contracts already entered into, Such 
as may be contracted afterwards will naturally follow 
the new ſtandard. 

The landed intereft is, no doubt, the moſt conſider- 
able in the nation. Let us therefore examine, in the 
firſt place, what regulations it may be proper to make, 
in order to do juſtice to this great elaſs, with refpect 
to the land-tax on one hand, and with reſpect to their 
leſſ-es on the other. | 

The valuation of the lands of England was made 
many years ago, and reaſonably ought to be ſupported 
at the real value of the pound Sterling at that time, 
according to the principles already laid down, The 
general valuation, therefore, of the whole kingdom will 
riſe according to this ſcheme. This will be confidered 
as an injuſtice 3 and no doubt it would be fo, if, for 
the future, the land-tax be impoſed as heretofore, with- 
out attending to this circumſtance; but as that impo- 


ſition is annual, as it is laid on by the landed-intereſt” 


itſelf, who compoſe the parliament, it is to be ſuppoſed 
that this great claſs will at leaſt take care of their own 
intereſt. 

Were the valuation of the lands to be ſtated accord- 
ing to the valuation of the pound Sterling of 1718.7 
grains of tilver, which is commonly ſuppoſed to be the 
{tandard of Elizabeth, there would be no great injury 
done: this would raife the valuation only 5 per cent. 
aud the land- tax in proportion. 
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There is no claſs of inhabitants in all En 
__ at their eaſe, and ſo free from taxes 
of farmers, By living in theccountry, an 
ming the fruits of ral n e 
alienation, they avoid the effect of many exciſes, which 
by thoſe who live in corporations, are felt upon many 
articles of their conſumption, as well as on thoſe which 
are immediately loaded with theſe impoſitions. For 
this reaſon it will not, perhaps, appear unreaſonable 
if the additional 5 per cent. on the land- tax were thrown 
upon this claſs, and nat upon the landlords. 

With reſpe& to leaſes, it may be obſerved, that we 
have gone upon the ſuppoſition that the pound Ster- 
ling in the year 1728, was worth 1718.7 grains of fine 
filver, and 113 grains of fine gold. 

There would be no injuſtice done the leſſees of all 
the lands in the kingdom, were their rents to be fixed 
at the mean proportion of theſe values. We have oh. 
ſerved how the pound Sterling has been gradually di. 
miniſhing in its worth from that time by the gradual 
riſe of the filver. This mean proportion, therefore, 
will nearly anſwer to what the value of the pound Ster. 
ling was in 1743; ſuppoting the riſe of the ſilver to 
have been unform. 

It may be farther alleged in favour of the landlords, 
that the gradual debaſement of the ſtandard has been 
more prejudicial to their intereſt in letting their lands, 
than to the farmers in diſpoſing of the fruits of them. 
Proprietors cannot fo eaſily raiſe their rents upon new 
leaſes, as farmers can raiſe the prices of their. grain 
according to the debaſement of the value of the cur- 
rency. 

The pound Sterling, thus regulated at the mean pro- 
portion of its worth, as it ſtands at preſent, and as it 
ſtood in 1728, may be realized in 1678.6 grains of fine 
filver, and 115.76 grains fine gold: which is 2.4 per 
cent. above the value of the preſent currency. No in- 
jury, therefore, would be done to leſſees, and no un- 
reaſonable gain would acerue to the landed intereſt, in 
appointing converfions of all land- rents at 24 per cent. 
above the value of the preſent currency. | 

Without a thorough knowledge of every circum- 
ſtance relating to Great Britain, it is impoſlible to lay 
down any plan. It is ſufficient here briefly to point 
out the principles upon which it mult be regulated. 

The next intereſt to be conſidered is that of the na- 
tion's creditors. The right regulation of their con- 
cerns will have a conſiderable influence in eſtabliſhing 
public credit upon a ſolid baſis, by making it appear 
to all the world, that no political operation upon the 
money of Great Britain can in any reſpe& either be- 
nefit or prejudice the intereſt of thoſe who lend their 
money upon the faith of the nation. The regulating 
alſo the intereſt of ſo great a body, will ſerve as a rule 
for all creditors who are in the ſame circumſtances, 
and will, upon other accounts, be productive of greater 
advantages to the nation in time coming. 

In 1749, a new regulation was made with the pub- 
lic creditors, when the intereſt of the whole redeemable 
national debt was reduced to 3 per cent. This circum” 
ſtance infinitely facilitates the matter with reſpect to 
this claſs, ſince, by this innovation of all former con” 
tracts, the whole national debt may be conſidered as 
contracted at, or poſterior to, the 25th of December 


1749. Were 


gland ſo » 


„as the elaſs . 
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ich every reformation muſt be), to diminiſh 
_— the —— Sterling in which the parlia- 
| at that time bound the nation to acquit thoſe ca- 
2 and the intereſt upon them, would not all Eu- 
n ſay, That the Britiſh parliament had defrauded 
their creditors? If therefore the operation propoſed to 
be performed ſhould have a contrary tendency, viz. to 
augment the value of the pound Sterling with which 
the parliament at that time bound the nation to ac- 
1it thoſe capitals and intereſts, muſt not all Europe 
allo agree, That the Britiſh parliament had defrauded 
ion? | 
kl Seh with the ancient creditors of the 
fate, who, in conſequence of the debaſement of the 
fandard, might have juſtly claimed an indemnification 
for the loſs upon their capitals, lent at a time when the 
pound Sterling was at the value of the heavy ſilver, 
removes all cauſe of complaint from that quarter. There 
was in the year 1749 an innovation in all their con- 
tracts; and they are now to be -onſidered as creditors 
only from the 25th of December of that year. 

Let the value of the pound Sterling be inquired in- 
to during one year preceding and one poſterior to the 
tranſaction of the month of December 1749. The 

eat ſums borrowed and'paid back by the nation du- 
ring that period, will furniſh data ſufficient for that 
calculation. Let this value of the pound be ſpecified 
in troy grains of fine ſilver and fine god bullion, with- 
out mentioning any denomination of money according 
to the exact proportion of the metals at that time. 
And let this pound be called the pound , national 
credit. | 

This firſt operation being determined, let it be enac- 
ted, that the pound Sterling, by which the ſtate is to 
borrow for the future, and that in which the creditors 
are to be paid, ſhall be the exact mean proportion be- 
tween the quantities of gold and filver above ſpecified, 
according to the actual proportion of the metals at the 
time ſuch payments ſhall be made: or that the ſums 
ſhall be borrowed or acquitted, one half in gold and 
one half in filver, at the reſpective requiſitions of the 
creditors or of the ſtate, when borrowing. All debts 
contracted poſterior to 1749 may be made liable to 
converſions, 

The conſequence of this regulation will be the infen- 
fible eſtabliſhment of a bank-money. Nothing would 
be more difficult to eſtabliſh, by a poſitive revolution, 
than ſuch an invariable meaſure ; and nothing will be 
found ſo eaſy as to let it eflabliſh itſelf by its own ad- 
vantages. This bank-money will be liable to much 
tewer inconveniencies than that of Amſterdam. There 
the perſons tranſacting muſt be upon the ſpot ; here, 
the Sterling currency may, every quarter of a year, 
be adjuſted by the exchequer to this invariable ſtan- 
dard, for the benefit of all debtors and creditors, who 


_ to profit of the ſtability of this meaſure of va- 
e. | 


This ſcheme is liable to no inconvenience from 
the variation of the metals, let them be ever ſo fre- 
quent, or hard to be determined; becauſe upon e- 
very oecaſion where there is the ſmalleſt doubt as to 
roportion, the option competent to cre- 


paid half in ſilver and half in gold will re- 


the actual p 


ditors to be 
move. 
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Such a regulation will alſo have this good effeQ, that Money. 
it will give the nation more juſt ideas of the nature of 


money, and conſequently of the influence it ought to 
have upon prices, 

If the value of the pound Sterling ſhall be found 
to have been by accident leſs in December 1749 than 
it is at preſent; or if at preſent the currency be found 
below what has commonly been fince 1749; in juſtice 
to the creditors, and to prevent all complaints, the na- 
tion may grant them the mean proportion of the value 
of the pound ſterling from 1749 to 1760, or any other 
which may to parliament appear reaſonable. 

This regulation muſt appear equitable in the eyes of 
all Europe; and the ſtrongeſt proof of it will be, that 
it will not produce the ſmalleſt effect prejudicial to the 
intereſt of the foreign creditors. The courſe of ex- 
change with regard to them will ſtand preciſely as be- 


fore. 


A Dutch, French, or German creditor, will receive 
the ſame value for his intereſt in the Engliſh ſtocks as 
heretofore. This muſt ſilence all clamours at home, 
being the molt convincing proof, that the new regu- 
lation of the coin will have made po alteration upon 
the real value of any man's property, let him be debtor 
or creditor, | | 

The intereft of every other denomination of credi- 
tors, whoſe contracts are of a freſh date, may be regu- 


lated upon the ſame principles. But where debts are 


of an old ſtanding, juſtice demands, that attention be 
had to the value of money at the time of contracting. 
Nothing but the ſtability of the Engliſh coin, when 
compared with that of other nations, can make ſuch a 
propoſal appear extraordinary. Nothing is better 
known in France than this ſtipulation added to obli- 
gations, Argent au cours de ce jour; that is to ſay, That 
the ſum ſhall be repaid in coin of the ſame intrinſic 
value with what has been lent. Why ſhould ſuch a 
clauſe be thought reaſonable for guarding people a- 


gainſt arbitrary operations upon the numerary value 


of the coin, and not be found juſt upon every occaſion 


where the numerary value of it is found-to be changed, 


let the cauſe be what it will? 

The next intereſt we ſhall examine is that of trade. 
When men have attained the-age of 21, they have no 
more occaſion for guardians, This may be applied to 
traders: they can parry with their pen every inconveni- 
ence which may reſult to other people from the changes 
upon money, provided. only the laws permit them to 
do themſelves juſtice with reſpect to their engagements. 
This claſs: demands no more than a right to convert 


all reciprocal obligations into denominations of coin of 


the ſame intrinſic value with thoſe they have contrac- 
ted in. 


The next intereſt is that of buyers and ſeHers; that 


16, of manufacturers with regard to conſumers, and of 


ſervants with reſpect to thoſe who hire their perſonal 
ſervice. 

The intereſt of this claſs requires a moſt particular 
attention. They muſt, literally ſpeaking, be put to 
ſchool, and taught the firſt * ron their trade, 
which is buying and ſelling. They mult learn to judge 
of price by the grains of filver and gold they receive: 
they are children of a mercantile mother, however war- 
like the father's diſpoſition. If it be the intereſt of the 
Rate that their bodies be rendered robuſt and active, 


it 
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it is no leſs the intereſt of the (tate that their minds be 
inſtructed in the firſt principles of the trade they exer- 
ciſe. ; 

For this purpoſe, tables of converſion from the old 


* "ſtandard to the new mult be made, and ordered to be 


put up in every market, in every ſhop. All duties, all 
exciſes, muſt be converted in the ſame manner. Uni- 
formity mult be made to appear every where. The 
ſmalleſt deviation from this will be a ſtumbling- block 
to the multitude. | 

Not only the intereſt of the individuals of the claſs 
we are at preſent conſidering, demands the nation's 
care and attention in this particular; but the proſpe- 
rity of trade, and the well-being of the nation, are alſo 
deeply intereſted in the execution. 

The whole delicacy of the intricate combinations of 


commerce depends upon a juſt and equable vibration 


of prices, according as circumſtances demand it. The 
more therefore the induſtrious claſſes are inſtructed in 
the principles which influence prices, the more eaſily 
will the machine move. A workman then learns to 
ſink his price without regret, and can raiſe it without 
avidity. When principles are not underſtood, prices 
cannot gently fall, they muſt be pulled down; and mer- 
chants dare not ſuffer them to riſe, for fear of abuſe, 
even although the perfection of an infant · manufacture 
ſhould require it. 


The laft intereſt is that of the bank of Eogland, 


which naturally muſt regulate that of every other. 

Had this great company followed the example of 
other banks, and eſtabliſhed a bank-money of an in- 
variable ſtandard as the meaſure of all their debts and 
credits, they would not have been liable to any incon- 
venience upon a variation of the ſtandard. 

The bank of England was projected about the year 
1694, at a time when the current money of the nation 
was in the greateſt diſorder, and government in the 
greateſt diſtreſs both for money and fo. credit, Com- 
merce was then at a very low ebb; and the only, or 
at leaſt the moſt profitable, trade of any, was jobbing 
in coin, and carrying backwards and forwards the pre- 
cious metals from Holland to England. Merchants 
profited alſo greatly from the effects which the utter 
diſorder of the coin produced upon the price of mer- 
chandiſe. 

At ſuch a juncture the reſolution was taken to make 
a new coinage; and upon the proſpect of this, a com- 
pany was found, who, far an excluſive charter to hold 
a bank for 13 years, willingly lent the government 
upwards of a million Sterling at 8 per cent. (in light 
money we ſuppoſe), with a proſpe& of being repaid 
both intereſt and capital in heavy. This was not all: 
part of the money lent was to be applied for the eſta- 
bliſhment of the bank; and no leſs than 4000 l. a- year 
was allowed to the company, above the full intereſt, 
for defraying the charge of the management. 

Under ſuch circumſtances the introduction of bank- 
money was very ſuperfluous, and would have been very 
impolitic. That invention is calculated againſt the 
raiſing of the ſtandard: but here the bank profited of 
that riſe in its quality of creditor for money lent; and 
took care not to commence debtor by circulating their 

aper, until the effect of the new regulation took place 
> 1695; that is, after the general re-coinage of all the 
clipped ſilver. 
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From that time till now, the bank of Eng 
been the baſis of the nation's credit, and with re 
reaſon has been conſtantly under the moſt intimate, 4 
tection of every miniſter. OM: 

The value of the pound Sterling, as we have ſeen 
has been declining ever ſince the year 1601, the fan. 
dard being fixed to ſilver during all that century, whil. 
the gold was conſtantly rifing. No ſooner had the 
proportion taken another turn, and filver begun to 
riſe, than the government of England threw the fan. 
dard virtually upon the gold, by regulating the value 
of the guineas at the exact proportion of the market, 
By theſe operations, however, the bank has conſtant] 
been a gainer (in its quality of dara, upon all the 
paper in circulation ; and therefore has Joſt nothing by 
not having eſtabliſhed a bank- money. 

The intereſt of this great company being eſtabliſhed 
upon the principles we have endeavoured to explain, 
it is very evident, that the government of England 
never will take any ſtep in the reformation of the coin 
which in its conſequences can prove hurtful to the 
bank. Such a ftep would be contrary both to juſtice 
and to common ſenſe. To make a regulation which, 
by raiſing the ſtandard, will prove beneficial to the 
public creditors, to the prejudice of the bank, (which 
we may call the public debtor ) would be an operation 
upon public credit, like that of a perſon who is at 
great pains to ſupport his houſe by props upon all ſides, 
and who at the ſame time blows up the foundation 
of it with gunpowder. | 

We may therefore conclude, that with regard to 
the bank of England, as well as every other private 
banker, the notes which are conſtantly payable upon 
demand muſt be made liable to a converſion at the 
aQual value of the pound Sterling at the time of the 
new regulation. 

That the bank will gain by this, is very certain; 
but the circulation of their notes is fo ſwift, that it 


would be abſurd to allow to the then poſſeſſors of 


them that indemnification which naturally ſhould be 
ſhared by all thoſe through whoſe hands they have 
paſſed, in proportion to the debaſement of the ftan- 
dard during the time of their reſpective poſſeſſion. 
Beſides theſe conſiderations, which are in common 
to all ſtates, the government of Great Britain bas one 
peculiar to itſelf. The intereſt of the bank, and that 
of the creditors, are diametrically oppolite : every 
thing which raiſes the ſtandard, hurts the bank; 
every thing which can fink it, hurts the creditors: 
and upon the right management of the one and the 
other, depends the ſolidity of public credit. For 
theſe reaſons, without the moſt certain proſpect of 
conducting a reſtitution of the ſtandard to the general 
advantage as well as approbation of the nation, 00 
miniſter will probably ever undertake ſo dangerous an 


operation. 


We ſhall now propoſe an expedient which may re- 
move at leaſt ſome of the inconveniencies which woul 
reſult from ſo extenſive an undertaking as that of re- 
gulating the reſpective intereſts in Great Britzin by a 
poſitive law, upon a change in the value of their mouef 
of account. | | 3 
Suppoſe then, that, before any change 18 1 
the coin, government ſhould enter into a tranſact! 


N a ; . ent 
with the public creditors, and aſcertain a pn 


land has Note, 


M O N 
e pound ſterling for the future, ſpecified in 
r of the fine metals in common 
bullion, without any regard to money of account, or 
oin whatever. | 
” Tis preliminary ſtep bejog taken, let the intended 
alteration of the ſtandard be proclaimed a certain 
time before it is to commence. Let the nature ot 
the change be clearly explained, and let all ſuch as are 
engaged in contracts which are diſſolvable at will upon 
the preſtations ſtipulated, be acquitted between the 
parties, Or innovated as they ſhall think proper; with 
certification, that, poſterior to a certain day, the ſti- 
pulations formerly entered into ſhall be binding ac- 
cording to the denominations of the money of account 
in the new ſtandard. 

As to permanent contracts, which cannot at once 
be fulfilled and diffolved, ſuch as leaſes, the parliament 
may either preſcribe the methods and terms of conver- 
fion ; or a liberty may be 3 to the parties to annul 
the contract, upon the debtor's refuſing to perform 
his agreement acoording to the new ſtandard. Con- 
tracts, on the other hand, might remain ſtable, with 
reſpect to creditors who = be ſatisfied with pay- 
ments made on the footing of the old ſtandard. If the 
riſe intended ſnould not be very conſiderable, no great 
injuſtice can follow ſuch a regulation. x 

Annuities are now thoroughly underſtood, and the 
value of them is brought to ſo nice a calculation, 
that nothing will be eaſier than to regulate theſe 
upon the footing of the value paid for them, or of 
the ſubject affected by them. If by the regulation, 
land-rents are made to riſe in denomination, the an- 
nuities charged upon them ought to riſe in propor- 


tion; if in intrinſic value, the annuity ſhould remain 
as it was. | 


9. Regulations which the Principles of this Inquiry point 
out as expedient to be made by a new Statute for re- 
gulating the Britiſh Coin. 


LET us now examine what regulations it may be 


proper to make by a new ſtatute concerning the coin 
of Great Britain, in order to preſerve always the ſame 
exact value of the pound Sterling realized in gold and 
in ſilver, in ſpite of all the incapacities inherent in the 
metals to perform the functions of an invariable ſcale 
or meaſure of value. 

i. The firſt point is to determine the exact number 
of 4 of fine gold and fine ſilver which are to com- 


Pole it, according to the then proportion of the metals 
in the Lorfflon market. | (43561 


2. To determine th ; 
* rmine the proportion of theſe metals 


e pound troy; and in regard that the ſtandard 


of gold and filver is different, let the mint price of 


"= metals be regulated according to the pound troy 


5 3: wy fix the mint-price within certain limits; that 
7 bay ay, to leave to the king and council, by pro- 
N h to carry the mint price of bullion up to 

e vaſue of the coin, as is the preſent regulation, or 


a 2 it to per cent. below that price, according 
ad 5 3 ſhall incline to impoſe a duty upon 


4 To order, that filver and old coin ſhall be 
pot of ſuch denominations as 12 king ſhall think 
vor VII in which the proportion of the metals 
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above · determined ſhall be conſtantly obſerved through Money. 


every denomination of the coin, until neceſſity ſhall 
make a new general coinage unavoidable. 

5. To have the number of grains of the fine metal 
in every piece marked upon the exergue, or upon the 
legend of the coin, in place of ſome initial letters of 
titles, which not one perſon in a thouſand can decy- 
pher; and to make the coin of as compact a form as 
poſſible, diminiſhing the ſurface of it as much as is 
conſiſtent with beauty. 

6. That it ſhall be lawfol for all contracting parties 
to ſtipulate their payments either in gold or filver 
coin, or to leave the option of the ſpecics to one of 
the parties. 

7. That where no particular flipulation is made, 
creditors ſhall have power to demand payment, halt in 
one ſpecies, half in the other; and when the ſum can- 
not fall equally into gold and filver coins, the fractions 
to be paid in ſilver. 

8. That in buying and ſelling, when no particular 
ſpecies has been ſtipulated, and when no act in writing 
has intervened, the option of the ſpecies ſhall be com- 
petent to the buyer. | 

9. That all ſums paid or received by the king's re- 
ceivers, or by bankers, ſhall be delivered by weight, if 
demanded. 

10. That all money which ſhall be found under the 
legal weight, from whatever cauſe it may proceed, may 
be rejected in every payment whatſoever; or if offered 
in payment of a debt above a certain ſum, may be taken 
according to its weight, at the then mint price, in the 
option of the creditor. 

11. That no penalty ſhall be incurred by thoſe who 
melt down or export the nation's coin; but that waſh- 
ing) clipping, or diminiſhing the weight of any part 
of it ſhall he deemed felony, as much as any other 
theft, if the perſon ſo degrading the coin ſhall after 
wards make it circulate for lawful money. 

To prevent the inconveniencies proceeding from the 


variation in the proportion between the metals, it may 
be provided, : 


12. That upon every variation of proportion in the 


market-price of the metals; the price of both ſhall be 
changed, according to the following rule: 

Let the price of the pound troy fine gold in the coin 
be called G. 

Let the price of ditto in the ſilver be called S. 


Let the new proportion between the market -- price 
of the metals be called P. 


Then Rate this formula: 


t a pound troy fine ſilver, in Sterling currency. 


2+ P 2 Sto a pound troy fine gold, in Sterl. currency. 


This will be a rule for the miat to keep the price 
of the metals conſtantly at par with the price of the 
market; and coinage may be impoſed, as has been 
deſcribed, by fixing the mint price of them at a 
certain rate below the value of the fine metals in the 
coin, | 

13. As long as the variation of the market-price of 
the metals Raff not carry the price of the riſing metal 


ſo high as the advanced price of the coin above the 


bullion, no alteration need be made on the denomina- 
tion of either ſpecies. 
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14. So ſoon as the variation of the market price of 
the metals ſhall give a value to the rifing ſpecies, above 
the difference between the coin and the bullion; then 
the king ſhall alter the denominations of all the coin, 
ſilver and gold, adding to the coins of the riſing metal 
exaQly what is taken from thoſe of the other. An 
example will make this plain: 

Let us ſuppoſe that the coinage has been made ac- 
cording to the proportion of 14.5 to 1; that 20 ſhil- 
lings, or 4 crown-pieces, ſhall contain, in fine filver, 
14.5 times as many grains as the guinea, or the gold 
pound, ſhall contain grains of fine gold. Let the new 
proportion of the metals be ſuppoſed to be 14 to 1. 
In that caſe, the 20 ſhillings, or the 4 crowns, will 
contain i more value than the guinea, Now fince 
there is no queſtion of making a new general coinage 
upon every variation, in order to adjuſt the propor- 
tion of the metals in the weight of the coins, that pro- 
portion muſt be adjuſted by changing their reſpective 
denominations according to this formula: 

Let the 20 ſhillings, or 4 crowns, in coin, be called 
S. Let the guinea be called G. Let the difference 
between the old proportion and the new, which is g, 
be called P. Then ſay, 


8 8 S a pound ſterling, and G+==apound ſterl. 


By this it appears that all the ſilver coin muſt be 
raiſed in its denomination , and all the gold coin 
mult be lowered in its denomination g; yet ſtill S+G 
will be equal to two pounds Sterling, as before, whe- 
ther they be conſidered according to the old or ac- 
cording to the new denominations. 

But it may be obſerved, that the impoſition of coin- 
age rendering the value of the coin greater than the 
value of the bullion, that circumſtance gives a certain 
latitude in fixing the new. denominations of the coin, 
ſo as to avoid minute fractions. For, providing the 
deviation from the exact proportion ſhall fall within 
the advanced price of the coin, no advantage can be 
taken by melting down one ſpecies preferably to ano- 
ther; ſince, in either caſe, the loſs incurred by melting 
the coin muſt be greater than the profit made upon 
felling the bullion. The mint price of the metals, 
however, may be fixed exactly, that is, within the value 
of a farthing upon a pound of fine filver or gold. This 
is eaſily . k at the mint; although upon every 
piece iu common circulation the fractions of farthings 
would be inconvenient. | 

i5. That notwithitanding of the temporary varia- 
tions made upon the denomination of the gold and 
ſilver coins, all contracts formally entered into, and all 
ſtipulations in pounds ſhillings and pence, may con- 
tinue to be acquitted according to the old denomina- 
tions of the coins, paying one-half in gold, and one- 
half in ſilver: unleſs in the caſe where a particular 
ſpecies has been ſtipulated; in which caſe, the ſums 
mult be paid according to the new regulation made 
upon the denomination of that fpecies, to the end 
that neither profit or Joſs may reſult to any of the 
parties. | 

16. That notwithſtanding the alterations on the 
mint price of the metals, and in the denomination of 
the coins, no change ſhall be made upon the weight 
of the particular pieces of the latter, except in the 
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caſe of a general re-coinage of one denominatio 


leaſt: that is to ſay, the mint muſt not coin new " it May 


neas, crowns, &c. of a different weight from thoſe al 


ready in currency, although by ſo doing t a 
= be avoided. This 4 75 — Magi — 
and the remedy would ceaſe to be of any uſe u * 
new change in the proportion of the metals, But of 
may be found convenient, for removing the ſmall toy 
tions in ſhillings and ſixpences, to recoin ſuch deo. 
minations all together, and to put them to their in 
teger numbers, of twelve and of ſix pence, without 
changing in any reſpe& their proportion of value 0 
all other denominations of the coin: this will be no 
reat expence, when the bulk of the filver coin is put 
into 5 ſhilling pieces. f 
By this method of changing the denominations of 
the coin, there never can reſult any alteration in the 
value of the pound Sterling; and although fractions 


of value may now and then be introduced, in order tg 


pe the abuſes to which the coin would otherwiſe 
e expoſed by the artifice of thoſe who melt it down 
yet ſtill the inconvenience of ſuch fractions may be 
avoided in paying, according to the old denoming. 
tions, in both ſpecies, by equal parts. This will allo 
prove demonſtratively, that no change is thereby 
made in the true value of the national unit of mo- 
ney. 

I7. That it be ordered, that ſhillings and fixpence 
ſhall only be current for 20 years; and all other coins, 
both gold and filver, for 40 years, or more. For al. 
certaining which term, there may be marked, upon 
the exergue of the coin, the laſt year of their cur- 
rency, in place of the date of their fabrication. This 
term elapſed, or the date effaced, that they ſha] hare 
no more currency whatſoever; and, when offered in 
payment, may be received as bullion at the actual 
price of the mint, or refuſed, at the option of the cre- 
ditor. e 

18. That no foreign coin ſhall have any /ega/ cur. 
rency, except as bullion at the mint price. 

By theſe and the like regulations may be pre- 
vented, 1, The melting or exporting of the coin in 
general. 240, The melting or exporting one ſpecies, 
in order to ſell it as bullion at an advanced price. 
37io, The profit in acquitting obligations preferably 
in one ſpecies to another. 49, The degradation of the 
ſtandard, by the wearing cf the coin, or by 2 change 
in the proportion between the metals. 5, The circt- 
lation of the coin below the legal weight. 64% Ti 
profit that other nations reap by paying their debts 
more cheaply to Great Britain than Great Britain cal 
pay her's to them. 3 

And the great advantage of it is, that it is 20 vi 
form plan, and way ſerve as a perpetual regulation, 
compatible with all kinds of denomin* tions of gar 
variations in the proportion of the metals, and vit 
the impoſition of a duty upon coinage, or with 4 
2 it free; and further, that it may in time 
adopted by other nations, who will find the adrante 
of having their money of account preſerved perpetu / 


at the ſame value, with reſpect to the denominations ” 
all foreign money of account eſtabliſhed on the 1s 
principles, | 


A TABLE 
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Shewing the Quantity of Fine Metal contained in them. 


The number of grains of fine metal in every coin is ſought for in the regulations of the mint of the country where it is coined, and is expreſſed in 
the grains in uſe in that mint. From that weight it is converted into thoſe of other countries according to the following proportions: 


| Table are converted according to thoſe proportions. 


* 


4 8 | GoLny Coins. | | SiLvEr Coixs. 
Z Taz of Coins, reduced to Grains of fine Metal, according to the —— ͤ— — — — ä — ͤ— 
Troy, Paris, Colonia, and Holland weights. Troy. Paris. | Colonia. ] Holland.] Troy. | Paris. | Colonia. | Holland. 
O 1 A Guinea by ſtatute — — — — — 118.651 | 144-46 [143.65 | 160.45 | 
= | 2 A Crown by ſtatute — — — — bo oa „ ͤ hem? | oc nnd ©, 520.2 | 581, 
| 3 A Shilling by ſtatute _ — — — — —1— — | — — | — — 85.935] 104.65 | 104. 116.2 
» | 4 A Silver Pound Sterling by ſtatute 160 — _ — —|— —|— —| — — ||1718.7 2093. 2080.8 [2324.1 
.= | 5 A Gold Pound Sterling by ſtatute 1728 — — ' | 833. 137.61 | 136.8 | 152.8 . 
8 | 6 A Silver Pound Sterling in currency = 47 Ib. Troy — — —— — | — —— — 5639.38 [1996.4 1984.7 2216. 
£4 7A Silver Pound Sterl. at the proportion of gold to filver as 1 to 14113. 137.61 | 136.8 I52.8 1638.5 [1995-3 [1983,7 [2215.7 
= | 8 A Gold Pound Sterling at the ſame proportion of 1 to 144 | 118.4 144-18 | 143.34 | 160.11 1718.7 [2093- 2080.8 [2324.1 
= | 9 A Pound Sterling at the mean proportion in gold and in filver | 115.769 | 140.98 | 140.16 | 156.55 [[1678.6 [2044.2 [2032.2 2269.9 
FH 10 A Shilling current = 7 of a pound Troy — — [— —|— —|— —— — 1 8.961] 99.8 99, | 110.82 
_ 11 A Guinea in Silver, or 21 Shillings ſtandard weight —-= [|— —|— —|— —|— — 1804.6 2197. 2184.8 [2440.3 
8 12 A Guinea at the proportion of 1 to 144, worth in filver — — — —|—- — — — 1720.4 [2095.1 2082.8 [2326.4 
<9 [13 A Pound Troy, or 12 ounces Engliſh weight —  — J5760. 7019.2 [6973.5 7789.2 1 
2 1 A Louis d'or — — — — 1113.27 | 137.94 | 137-13 | 153-17 | | | | 
2 | 2 A Crown of fix livres — — — 21. 2 1— 212 — 409.94 | 499-22 | 496.3 | 554-3 
*= | 3 A Crown of three ditto — — — — — —|— —|— —1— — } 204.97 [249.61 | 248.15 [ 277.1 
(S] 0 4 A livre — * — — — 1i— — — — — — | — — 68.34 | 83-23 | $2.74 92.42 
£ : 5 A Louis d'or, or 24 livres in ſilver — — — —|— —— —— — 1639.7 [1996.9 1985.2 [2217.4 
& | 6 A Marc of Paris weight, fine gold or filver. — _ 3783.87 4608. [4581.1 [5116.9 [3783.87 4608. 4581.1 [5116.9 
k | 57 A Marc of gold coin effective weight, in fine — — 33398.3 [4138.5 [4114.3 4593.4 | | 
2 8 A Mark of filver coin effective weight, in fre — — — —— —— — — — 3402.3 [4143-4 [4119.2 (4600.9 
+ { 1 A Carolin legal weight — — — — 1115.45 | 140.6 | 139.78 | 156.12 | 
O .= | 2 A Ducat of the Empire ditto — — — 52.8 64-37 | 64 | 71-48 | 
© | 3 A Florin of Convention — — — — — — —— —1— — 11 179.73 | 218.87 | 219.6 | 243. 
2 = 4 A Dollar of Convention — — — — — - — —|— — — — 1269.59 | 328.31 | 326.4 | 3645 
El 5 A Dollar of Exchange, the Carolin = 9 flor. 42 kreutzers 17.85 | 21.74 | 21.615] 24.14 | | | 
© | 6 A Florin current r of a Carolin — — 10.54 12.84 | 12.77 14.26 
© | 7 A Carolin in filver, at the proportion of 1 to 144 — 14— — — — — — — — 1674. 2038.6 [2026.8 [2263.8 
= | | 
D ©: A Datch Duct — — — — wo 1.76 | 63. 62.6 o. 
2 ] 2 A. Florin iu ſilver — — — — — . Fo, now. — 5 Ni — 1 148. 180. 3 179.2 200. 21 
a | | | 
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Of the preſent State of the Rear and IMacinaxy MoxiEs of the World. 


+ This Mark 1s prefixed to the Imaginary Money, or Money of Account. 
All Fractions in the Value Engliſh are Parts of a PENN. 


= This Mark ſignifies is, make, or equal to. 


ENGLAND ax» SCOTLAND. 
London, Briſtol, Liverpool, Cc. 
Edinburgh, Glaſgow, Aberdeen, c. 


. 7. d. 
A Farthing - - © © oz 
2 Farthings = a Halfpenny - © © OF 
2 Halfpence a Penny - o © 1 
4 Pence a Groat - 0 0 4 
6 Pence a Half Shilling - . 
12 Pence a Shilling 8 1 © 
5 Shillings a Crown — . 
20 Shillings a Pound Sterling . 
21 Shillings a Guinea $20 


I RELAND. 
Dublin, Cork, Londonderry, &c. 


| 


—— —— 


TA Farthing - - © Oo Orr 
2 Farthings = a Halfpenny - o © Orr 
2 Halfpence ra Penny - - o O OFF 
6x Pence a Half Shilling o © 6 

12 Pence +a Shilling Iriſh - o o 11755 
13 Pence a Shilling - - I ee 
65 Pence a Crown - - 95-2. 
20 Shillings ra Pound Iriſh - o©o 18 57 
224 rA a Guinea 1 
LAN DE RS and B RABAN T. 
Ghent, Oftend, c. Antwerp, Bruſſels, c. 
A Pening - - o © o 
4 Peningens = an Urche - © © On 
8 Peningens Ta Grote - o © Ow 
2 Grotes a Petard - o © O0 
6 Petards +a Scalin - 0-0. q-4 
7 Petards a Scalin - o © 6 FF 
40 Grotes Fa Florin - ET» 
17% Scalins a Ducat LETS © 6. 2 
240 Grotes +a Pound Flem. 3 


* 


_— 


HOLLAND aww ZEALAND. 
Amſterdam, Rotterdam, Middleburg, Fluſhing, &c. 


+Pening - - - o Oo O8 
8 Peningens = Fa Grote a o © o 258 
2 Grotes a Stiver - o O I I7s 
6 Stivers a Scalin - o o 6 FF 
20 Stivers a Guilder - 6 4. 
50 Stivers a Ri- dollar » "0 8 & 


EUROPE, Northern Parts. 


— 


HOLLAND, &. 


60 Stivers a Dry Guilder 4 t 0 
log Stivers 1 h 5} 
6 Guilders fa Pound Flem. 0 . 


HAMBURG. n Lubec, Bremen, &. 
A Tryling = 


2 Trylings ta Sexling Koz, a a 
2 Feat a Fenin 0 O 04 
12 Fenin a Shilling Lab. 00141 
16 Shillings ta Marc - S. £6 
2 Marcs a Slet dollar 0 30 
3 Marcs a Rix-dollar 0 46 
63 Marcs a Ducat - 0 9 44 
120 Shillings ta Pound Flem. O11 1} 


HANOVER. Lunenburgh, Zell, Ge. 


TA Fening = - - 8 
3 Fenings a Dreyer - 0 0 
8 Fenings a Marien - o 0 
12 Fenings a Groſh - o 0 
8 Groſhen a Half Gulden © 1 
16 Groſhen - a Gulden - 0 2 
24 Groſhen ta Rix-dollar — 0 3 
32 Groſhen a Double Gulden 0 4 
>| 4 Guldens a Ducat - 0 9 
< — - * 
as SAXONY and HOLSTEIN, 
O Dreſden, Teig ig, Oc. Wipnar, Keil, &. 
An Heller = — o o 0g 
2 Hellers a Fening - o o og 
6 Hellers a Dreyer o o 0n 
16 Hellers a Marien - 0 O Ig 
12 Fenings a Groſh 3 0 0 1 
16 Groſhen a Gould - — 2 4 
24 Groſhen ta Rix-dollir - © 3 6 
32 Groſhen a Specie-dollar 0 4) 
4 Goulds a Ducat - oO 94 


| 
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BRANDENBURG H any POMERANI,. 
Berlin, Potſdam, Cc. Stelin, Ee. 


A Denier =- - - o o och 

9 Deniers a Polchen 0 0 0n 

18 Demers a Groſh - o 00n 

3 Polchens an Abraſs - 0 : 1 
: 0 

20 Groſhen +a Marc 30 Gba 
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— — 


— 


= N, Mentz, Triers, Liege, Munich, Munſter, 
* Paderbours, Sc. 


ä 


— 
— 


BOHEMIA, SILESIA, and HUNGARY. 
Prague, Breſſau, Preſburg, Oc. 


A Fenin - . o o o 

2 2 = A Dreyer - ä O7's 

3 Fenings a Groſh - 3 

4 Fenings a Cruitzer - ATE; 

2 Cruitzers a White Groſh - o O OFF 
60 Cruitzers a Gould - 6-4-4 
go Cruitzers fa Rix-dollar - „ 
2 Goulds a Hard Dollar - o 4 8 
4 Goulds a Ducat - 9 9 4 

AUSTRIA any SWA BIA. 
Vienna, Tieſte, Sc. Auſburg, Blenheim, &c 

A Fening - - © Oo o 

2 Fenings = a Dreyer - o © Orgs 

4 Fenings a Cruitzer - 0 Oo Or7 

14 Fenings a Groſh — o O 132 

4 Cruitzers a Batzen - 0 © 13+ 
i5 Batzen a Gould - 1 
90 Cruitzers +a Rix- dollar - 89 $2 6 
30 Batzen a Specie-dollar. =... 
[60 Batzen a Ducat IS 0 9 4 


—— — — — 


FRANCONIA, Francfort, Nuremburg, Dettingen, &c. 


A Fening - - o O Ogg 
4 Fenings = a Cruitzer — O © ON 
3 Cruitzers a Keyſer Groſh „„ 
4 Cruitzers a Batzen - 9 
15 Cruitzers an Ort Gould 8 
650 Cruitzers a Gould - * 9.:.3- & 
90 Cruitzers fa Rix-dollar - 0.-$- 6 
2 Goulds a Hard Dollar „ 
240 Cruitzers a Ducat - 8-0 4 


POLAND An PRUSSIA. 


Cracau, Warſaw, &c. Dantzic, K, eningherg, Tc 
A Shelon 


3 dhelong = a Groſh - 7 : m 5 o 
5 Groſhen a Couſtic - 9 0 23 
3 Coullics a Tinſe — 0 0 7 


5 1 
BRANDENBURG H, &c. 
„ th 
a Florin . 
— * +a Rix-dollar - o 3 6 
88 Groſhen an Albertus - O 4 3 
a Florins a Ducat - 8% 


- - o © Og 

; Levy = a Cruitzer — 99 Ogg 

2 Cruitzers an Albus - © © 25 

8 Dutes a Stiver - © 0 Ors 

z Stivers r o oO 22 

4 Plaperts a Copſtuck - o o 8 
40 Stivers a Guilder - oO 2 4 
2 Guilders a Hard Dollar - 0.-4- 8 
4 Guilders a Ducat — 0 9 4 


EUROPE, Northern Parts. 


] M O N 
POLAND, «ec. 


C. . t. 

18 Groſhen an Ort * o o 8&3 
o Groſhen a Florin - 32 
go Groſhen ta Rix-dollar 1 
8 Florins a Ducat - 0 & 
5 Rix-dollars a Frederic d'Or . o 17 6 

LIVONIA. 
Riga, Revel, Narva, &c. 

A Blacken - 5 oO © OFF 

6 Blackens = a Groſh . © © Orr 

9 Blackeng a Vording - © © or 

2 Groſhen a Whiten — Oo © oj 

6 Groſhen. a Marc . oO © 2 + 
30 Groſhen a Florin 1 
go Groſhen + a Rix-dollar RE ts TH 

108 Groſhen an Albertus - o 4 27 
64 Whitens a Copper- plate Dollar o 5 © 


DENMARK, ZEA LAND, axv NORWAY. 


— 


Copenhagen, Sound, 8 c. Bergen, Drontheim, &c. 


A Skilling — oO Oo Of 
6 Skillings = *Y Duggen A fs KS © 
16 Skillings FT « Marc - 0 © 9g 
20 Skillings a Rix-marc - Oo Oo 11 4 
24 Skillings a Rix-ort - 1 
4 Mares a Crown — 2:0 
6 Marcs a Rix - dollar — © 4 6 
11 Marcs- a Ducat - 3 
14 Marcs a Hatt Ducat o to 6 
SWEDEN Anͥůù² LAPLAND. 
Stockholm, Upſal, &c. Torn, Cc. 
+ A Runſflick - - © Oo On 
2 Runſticks = a Stiver — O O Ory 
8 Runſticks i a Copper Mare „ 
3 Copper Mares a Silver Mare - 0 0 43 
4 Copper Marcs a Copper Dollar o oO 65 
9 Copper Mares a Caroline 1 
3 Copper Dollars a Silver Dollar oO 1 6 3 
3 Silver Dollars a Rix-dollar - 1 
2 Rix-dollars a Ducat - 3 Io 
RUSSIA axyv MUSCOVY. 
Peterſburg, Archangel, &c. Miſcow, Se. 
A Poluſca - - 60 o oO 
2 Poluſcas = a Denuſca - o O or 
2 Denuſcag. a Copec o 0 oO 4; 
3 Copecs an Altin - 9-0: 1 43 
10 Copecs a Grievener 338 1 
25 Copecs. a Polpotin - 1 
50 Copecs a Poltin Q 8 
100 Copecs a Ruble - 9 4 6 
2 Rubles a Xervonitz Rs 2 
[ BASIL. Zurict, Lug, oc. 
A Rap - - O. 0 ONS 
3 Rapen = a Fening — o © oz 
4 Fenings a Cruitzer - 0 0 04 
12 Fenings ta. Sol - 6-0: x4 
15 Fe. 


— — l 
— . 


EUROPE, Southern Parts. 


SWITZERLAND. 


FsAxck and NAvaRRE. 


M ON 


| BASIL, Xe. 
„„ th - 
15 Fenings = 2 Coarſe Batzen E042 
18 Fenings a Good Batzen o O 2 4 
20 Sols ta Livre - & 2 S 
Go Cruitzers a Gulden - 0 's 6 
108 Cruitzers a Rix-dollar 1 
Sr GALL. Appenſal, Cc. 
An Heller - - o Oo Org 
2 Hellers = a Fening - 0 Oo OF 
4 Fenings a Cruitzer oO Oo oOo * 
12 Fenings +a Sol — oO © 12 

4 Cruitzers a Coarſe Batzen ©o 0 2 

5 Cruitzers a Good Batzen 9 0 24S 
20 Sols +a Livre - & 2 Y 
60 Cruitzers a Gould - 3 

102 Cruitzers a Rix- dollar o 4 3 
BERN. Lucern, Neufthatel, Th Co 
A Denier - - © 0 Or 

4 Deniers = a Cruitzer - 0 o 07 

3 Cruitzers ta Sol - Sv t$ 

4 Cruitzers a Plapert «0 W-5'S 

5 Cruitzers a Gros - „ 

6 Cruitaers a Batzen o O 27 
20 Sols ra Livre - 99 1 6 
75 Cruitzers a Gulden „ 

135 Cruitzers a Crown o 4 6 
G E N E V A. Pekay, Bonne, Oe. 
A Denier - - - o © Orx 
2 Deniers a Denier current © © Org 
12 Deniers a Small Sol o 0 o+ 
12 Deniers current a Sol current oO o O43 
|12 Small Sols ta Florin - oO © 445 
20 Sols current ta Livre current ©o 1 3 
104 Florins a Patacon „ 0. 4 10 4 
154 Flotins a Croiſade o 5 10 2 
24 Florins a Ducat - © 4: 0 
( Liſle, * i J. alencienner, = Co 
| A Denier - oO © or 
1 Denier® = 8 Sol - oO Oo OF 
15 Deniers ta Patard . 0 Oo OF 
15 Patards ta Piette - o 0 9 4 
20 Sols | a Livere Tournois o © 10 
20 Patards ta Florin - S  @4 
60 Sols an Ecu of Ex. n 
104 Livres a Ducat - & 6 2 
24 Livres a Lois d'Or $ © 0 
Dunkirk, St Omers, St Dvintin, Sc. 

A Denier - o O Or 
12 Deniers = a Sol - 0:0: 0+ 
15 Deniers ta Patard . 0 0 oOo 
15 Sols a Piette - 9.0 TT> 

20 Sols ja Livre Tournois o o 10 

3 Livres an Ecu of Ex. 3 
24 Livres a Lois d'Or 1 0 
24 Livres a Guinca - 1 
303 Livres a Moda — 1 7 © 


EUROPE, Southern Parts. 


* 


] M O N 
* Lyons, Marſeilles, Qc. Bourdeaux, Bayonn- t, 


A Denier 5 . 1.4 
3 Deniers = a Liard ond - 0 of 
2 Liards a Dardene 6.4 17 
12 Deniers a Sol Ls 1 0 0 
20 Sols ta Livre Touruois 4 0 9 
60 Sols an Ecu of Ex. 2 0 10 
6 Livres an Ecu - 0 14 
10 Livres ta Piſtole 3 b 0 
24 Livres a Louis d'Or t a 


PORTUGAL. Liſbon, Oports, Er. 


+ A Re "= hs - 0 0 
10 Rez * = # Half Vintin 0 
20 Rez a Vintin - 0 © 

5 Vintins a Teſtoon " o © 

| 4 Teſtoons a Cruſade of Ex, 0 2 
24 Vintins a New Cruſade «< 0 2 

10 Teſtoons ta Milre - . 0 5 
48 Teſtoons a Moeda 1 7 
64 Teſtoons a Joaneſe - 116 

f Madrid, Cadiz, Seville, Oc. New Plate, 

A Maravedie - — - © 0 0 
2 Maravedies = a Quartil o o « 
34 Maravedies a Rial - o 0; | 

2 Rials a Piſtarine - © on 

8 Rials Ta Piaſtre of Ex © 3 

10 Rials a Dollar - o 46 
375 Maravedius fa Ducat of Ex o 41 
32 Rials 4a Piſtole of Ex. 0 ; 
36 Raals a Piſtole — 0 69 

2 Gibraltar, Malaga, Denia, &c. Ven, 
> | + A Maravedie - > 2 0 08 
8 2 Maravedies = a Ochavo o o 6 
6 4 Maravedies a Quartil o 0 0x 
8 | 34 Maravedies _ +a Rial Velen o o: 
4 15 Rials fr Piaſtre of Ex. o 3 
512 Maravedies a Piaſtre 0 37 
260 Rials ta Piſtole of Ex. o 14 4 
< 12048 Maravedies a Piſtole of Ex. 016 9 
278 Rials a Piſtole o 169 

Barcelona, Saragaſſa, Valencia, Cc. Cl Plate 

A Maravedie - - o o On 
16 Maravedies = a Soldo - 0 0} 
2 Soldos a Rial Old Plate © 0 0 
20 Soldos ta Libra — 034 
24 Soldos ta Ducat +. 0. By 
16 Soldos +a Dollar © 4 
22 Soldos ta Ducat — 0.09 
21 Soldos Ta Ducat — 2 fs 
60 Soldos a + Fiſkate - ow? 
| GENOA. Ne, de. CORSICA. . q 

© A Denari - 3 
a | 12 Denari = 2 Soldi . © 
£ | 4 Soldi a Chevalet v2 
= | 20 Soldi ta D e''*05 

30 Soldi a Teſtoon 94 
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G ENO A, &c. 2 SICILY axv MALTA. Palermo, Meſſina, Oc. 
| ; .. d. » fo 0. 
Lires = 2 Croiſade © 9 A Pichila N : "ly 
0 115 Soldi | +a Pezzo of Ex. O 4 2 6 Pichili = a Grain - o © Orr 
- 6 Teſtoons a Genouine 0: 02 8 Pichili a Ponti A * oO O d 
5 20 Lires a Piſtole 2 O 14 4 10 Grains a Carlin - oO Oo 1x77 
— — - . — 20 Grains a Tarin - - o Oo 3 
6 PIEDMONT, SAVOY, and SARDINIA, 6 3 fa 2 of 2 - & 2 64% 
f LIP 13 Tarins a Ducat of Ex. — o 
Turin, Chamberry, Cagliari, Oc. | 88 1 Odin : 0 : 9955 
R A Denari - 5 O O or | 2 Ounces A o 15 4 
3 Denari = a Quatrini — © O Or „„ | | TER: 1 201 
i a Soldi - © ' 0- © | 
| : on” +n Florin l 8 8 5 I = Fr. Bologna, Ravenna, Oc. 
20 Soldi +a Lire . 62:0 Quatrint - . > 0 
6 Florins a Scudi = C'S. 2 6 Quatrini = a Bayoe . o O 02 
. 2 10 Bayocs ta Julio - - o o 6 
7 Florins a Ducatoon „ S f 
13 Lires a Piſtole - o 16 3 * * > Ile 33 a 0 G 
. 2 5 — - I 
16 Lares == a Louis d'Or mh 2 < 80 Bayocs a Scudi of Ex. . 
8 ee I" 3 [105 Bayocs a Ducatoon - =» 9 4.3 
Milan, Meodena, Parmay Pavia, Ee. 100 Bayocs a Crown 5 © 5 0 
A Denari . - o o off | 3" Jules a Piſtole. . 0 15 6 
3 Denari = a Quatrini o © O © — — — 
5 79 
! 6 mo 4 gong 2 : 815 2 Pe Re VENICE. Bergham, &c. - 
115 Soldi a Scudi current o 4 24 = a: Died? == 801 5 1 
117 Soldi ta Scudi of Ex. 3 FR FRETS» di „„ 
6 Lires RE rr 
22 Lires a Piſtole „ 1 2 Pa od b WO - 1 
23 Lires 2 Spaniſh Piſtole o 16 9 3 Jules a Teſtoon ; I Gs 
CR FEES " 124 Soldi a Ducat current - 2 r 
Leghorn, Florence, &c. 24 Gros ra Ducat of Ex. - © : , * 
A Denari - - o Oo Ori | T7 Lires a Chequin — 60 9 | 
4 Denari - = aQuatrm - © © o JV — | 
12 Denart a Soldi N oO © O ye TURKEY. Morea, Candia, Cyprus, Cc. 
5 Quatrini a Craca - 2 © © I 
8 Cracas a Quilo - 0:0 8 * A Sanger 1 5 © O on 
20 Soldi Ia Lire 1 4 4 Mangars = fan Alper 7 0 0 ©+ 
6 Lires a Piaſtre of Ex. 6. 4 3 2 a 2 . 
N Duet 323 1 — — 3 : «i 8 
5 . | * O © 
12 Lires | a e - 0.219 -6 20 Aſpers e : na Hae 
by : 288 | 80 Aſpers ra Piaſtre - "9 
ROME, Civita, Vecchia, Ancona. | 100 Aſpers a Cara grouch . a 4 © 
A Quatrini g 3 1 { 10 Solotas a Xeriff EMS © 10 © _ 
5 Quatrini = a Bayoc 5 oO ©. 02 — — — HD— n ee 
8 — a Julio - 9- & > 4 ARABIA. Yſedina, Mecca, Mocha, c. 
10 Bayocs a Stampt Julio 0 0 7 + RY 
24 Bayocs a Teſtoon - „ 1 _ J TE 0 0 © x 
lo Julios a Crown current © 5 © . ls 0. 0 Orcs 
12 Julios 4a Crown ſtampt EY 8 geraten 5 0.0 © rg 
18 ſulio 3 | 80 Carrets a Larin - = =»! mm 
Julios a Chequj n 0 0 i x 
21 Tolle \ Piflole [ E * 8 18 Comaſhees an Abyſs - o 1:4. + 
AS 5 60 Comaſhees +a Piaſtre = 9 4 6 
Fu 1] 80 Caveers a Dollar - 2 6 
NAPLES. Gaieta, Capua, c. 100 Comaſhees a Sequin - © 7 6 
A quatrini f : "od = 80 Larins ta 'Tomond - 3 76 
3 > mag = a Grain — oO 0 Oo < "= — 11 
: by . , CO - 8 — 5 PERSIA. Iſpaban, Ormus, Gombrocu, Cc 
20 Grains 2 Taria ' WR 1 T C Coz By Big: by o © © 
40 Graing a Teſt Z 3 438 = 8 0 0 © 12 
100 Graz eſtoon 5 oO 1 4 10 Cuz a Shahee - 0:0 « 
212 T ins a Ducat of Ex. Oo 3 20 Coz a Mamooda > "I 
1 Taria, a Piſtole O 15 4 25 Coz a Larin - e 610 
| a Spaniſh Piſtole 12 | 4 Shahees an Abaſhee - TS 
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Il 
1 
1 4 5 Abah — | £o . d. SIAM. 
| 12 1 — 5 1 Il N 7 o 8 6 . Feu, Malacca, Cambodia, Sumatra 
| 50 Abaſhees bs 8 - s 16 5 4 neo, Oe. » Java, | 
| 5 Cori © | X 
| = G UZZU 5 . _— 800 Cort — 2 Feb 2 & 8 4 
A Peek AT. Surat, Cambay, Oc. * eee a Sataleer ; f 0 9 
| 2 P = F : o Oo o : Fe = * . S KY 
eckas = a Pice 8 OFT 2e a Tutal 3 
4 Pices \ FE o oOo 03+ goo Fettees D # o 2 
. Pj anam 5 3 Ti a Dollar 4 6 
5 Sun a Vis - 535 12 „ Rial . LE 
10 2 an Ana F yy 277 4 Soocos en Ecu ; 0 5 © 
4 es a Rupee : 3 7 T 8 Sateleers a Crown k o 5 0 
1 1 an Engliſh Crown © 9 | A © 5 o 
4 b nas a Pagoda « © 2 CHINA. Peki 
4 Pagodas 2 Gold Rupee - 115 4 A Caxa W owns 
= lo Caxa _= n 7 
ſ . "ow a Canderee o 009 
Shinkes, Dided, Ot. 2 10 eee a Mace n Y 0 0 9 
TA Budgrook - "a 2 E * * a Rupee . 20S 
2 Budgrooks = +a Re o 0 Ow & 70 9 4 a Dollar - 1 
5 Rez O © Orgs 70 Candereens a Rix-d 0 4 6 
16 P; a Pice D606 on 7 Maces IX ollar > 0 
— a Laree. 5 2 Rupees ay He , 14 
20 Pices a Quarter 5 3 * Ma. a Crown . 0 5 0 
240 Rez a Xeraphim 2 2 I = +a Tale a W 
4 — a Rupee 8 « : T in o 6 
| ; | 14 Quarters a Pagod JAPAN 
goda » TFedd, 
- I ee a Gold Rupee 4 U | A Piti 3 . 
a : G ; ; : i + 2; > Mace e 1 
< 2 FA Re o, Viſapour, Tc. 20 Maces my” ro Silver 0 7 
- þ a ale j 
22 > Non 2 oO Oo oh 30 Maces 6... *. 2-8-8 
— 2 = a Bazaraco oO O or 13 Ounces Silver ke .— 5 0 91 
; 1 a Pecka - 6.6 «an 2 Ounces Gold unce Gold 3 30 
> Wo C 2 Japaneſes a Japaneſe - 6:6 
S p ft a Laree „ 1 21 Ounces Gold 2 De f 
12 3— a Xeraphim + il, . +a Cattee - 66 
| 42 ar a Tangu 1 1 7 47 Fe — 5 4 2 
. 4 Langus a Paru 1 + i GYPT. Old and N. = : 
| Us Tangus a Gold Rupee : - 6 An Aſper 4 r 
| jCOROMAND Wh — 4 Moline . A 2 44 
EL. Madraſi, Pondicherry, && 80 Aſpers oe tales Ducat 0 34 
A caſh g : * „, Oc. 30 Meding ta Piaſtre - 0 4 0 
i | |5Cah . i 1 96 Aﬀpers * . o 4 
"Mi - Vir a Pice z o Org 32 Medins ED 5 —_ 
vn 6 Pices . a Crown - 
| | ; a Pical 1 1 44 Aſpers 0 5 0 
UM! 8 Pices a Fanam . 70 Medin a Sultanin 0 o 10 0 
| to Fanams 7 „5 8 | 8 2 Pargo Doll 
I | 6 R a Rupee - 5 8 — # 8 Ar ” O 10 6 
j upees an Engliſh Cro = B | wh 
| 36 Fanams a Pa 80 a „ ARBARY. Algier, Tunis, Tripoli 
| 6 4 Pagodas a Gold 1 E 6:80 An Aſper a GS ; , _ Tripoli, Una, 0c. 
1 3 22 115 © 3 A — a Medin f , : 
9 e e tes "Y : 
it; BENGAL. Callicut, Calcutta, & 2 Rias a Rial old Plate 0 0 4 
[| A Pice - - B54 4 Doubles 28 g o 10 
1 CR — a Fanam 1 0 o O77 24 Medins e 8 o 46 
| 6 Races a Viz 0 07 30 Medins a Silver Chequin o 34 
ill 12 Pices an Ana f 3 80 Aſpers 122 2 40 
bi} 10 An a Fiano 3 15 Doubles CN 23 
1 1 den, a Rupee : R954 1 a Fiſtole p 016 9 
At: 2 Rupees a French 2 @ 0-2 MORO — 
in 2 Rupees an RED oP 2: CCO. Santa Cruz, Mequinez, Fez, Tangi1 
; 56- Anas a Pagoda We ig : 0 : A Fluce £ Sailer, Se. 1 
it: | 24 Fluces = 2 Blanquil „ 
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MOROCCO, «e. 


[ 


. 7. 4. 

glanquills = an Ounce . o o 8 
7 — an Octavo - 1 
14 Blanquils a Quarto - 6 03S 
vart0s a Medio N o 4 8 

28 Blanquils a Dollar - Oo 4 6 
54 Blanquils a Xequin - oO 9 o 
vo Blanquils a Piſtole . o 16 9g 
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ENGLISH. Famaica, Barbadoes, ©c. 


+Halfpenny - 3 o OO Org 
2 Halfpence = fa Penny o Oo © 55 
Pence a Bit 8 oO © 5 * 
12 Pence ta Shilling o O 8 353 
Pence a Dollar o 4 6 
7 Shillings a Crown ©: $.'D 
20 Shillings ta Pound O 14 3 
24 Shillings 4 Piſtole oO 16 9 
zo Shillings a Guinea 1 1 8 
FRENCH. St Domingo, Martinico, Cc. 
+A Half Sol - - 0 © Go 
2 Half Sols = ta Sol - 0 Oo 028 
71 Sols a Half Scalin o o 2 4; 
15 Sols a Scalin By - 
20 Bols ta Livre o 0 7 
7 Livres a Dollar o 4 6 
8 Livres an Ecu 0: 4 10 +4 
26 Livres a Piſtole 0 16 9 
32 Livres a Louis d'Or 1 © 0 


MONK, a perſon who wholly dedicates himſelf to 
the ſervice of religion, in ſome monaſtery, under the 
direction of particular ſtatutes and rules. 

The moſt probable account of the original of the 
monks is, that in the Decian perſecution, in the middle 
of the third century, many perſons in Egypt, to avoid 
the fury of the ſtorm, fled to the 88 
and mountains, where they not only found a ſafe re- 
treat, but alſo more time and liberty to exerciſe them- 
ſelves in ads of piety and divine contemplations; which 
fort of life became ſo agreeable, that, when the per- 
ſecution was over, they refuſed to return to their ha- 
bitations again, chooſing rather to continue in thoſe 
cottages and cells which they had made for themſelves 
in the wilderneſs. From that time to the reign of 
Conſtantine, monachiſm was confined to the hermits 
or anachorets, who lived in private cells in the wilder- 
neſs; but when Pachomius had erected MoxAsTERIEs, 
other countries preſently followed the example. 

The manner of admiſſion to the monaſtie life was 
wy by ſome change of habit ; not to ſignify any 
"c1gious myſtery, but only to expreſs their gravity 
2 contempt of the world. Long hair was always 
thought an indecency in men, and A of ſecular 
IN and therefore they polled every monk at his 
u. to 8 him from ſeculars; but th 
whe Ar them, leſt they ſhould look like the prieſts 
* 18. t Jerom, ſpeakin of the habits of the monks, 

mates that it differed from that of others only in 


this ' . 
13, that it was cheaper, coarſer, and meaner raiment. 
© read of no ſolemn vo 


Vo. VII W, or proveſions required at 
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1 
| \ 


ENGLISH. Nova Scotia, Virginia, New Enp- 


land, Oc. 
| Lo 5. d. 
+ A Penny - - 0 ©. 1 
12 Pence = +a Shilling - 1 
20 Shillings ta Pound - 18 
2 Pounds 
3 Pounds 
4 Pounds The value of the Currency alters 
5 Pounds according to the Plenty or Scarcicy 
6 Pounds of Gold and Silver Coins that are 
. 7 Pounds imported, 
<| | 8 Pounds | 
— 9 Pounds 
eg 210 Pounds 
c - 1281 
218 Canada, Florida, Cayena, Cc. 
< |» | + A Denier 
12 Denies = 4a Sol 
20 Sols +a Livre. 
2 Livres 
| 3 Livres 
4 Livres The Value of the Currency alters 
5 Livres according to the Plenty or Scarcity 
6 Livres of Gold and Silver Coins that are 
7 Livres imported. 
8 Livres , 
9 Livres 
l 10 Livres 
Note. For all the Spani/h, Portugueſe, Dutch, and Da- 


2i/h Dominions, either on the Continent or in the Welt Indies, 


ſee the Moneys of the reſpective nations. 


their admiſſion ; but they underwent a triennial pro- 
bation, during which time they were inured to the 
exerciſes of the monaſtic life. If, after that time was 
was expired, they choſe to continue the ſame exerciſes, 
they were then admitted, without any farther cere- 
a, into the community. As the monaſteries had 
no ſtanding revenues, all the monks were obliged to 
maintain .es by their daily labour: they had 
no idle mendicants among them; but looked upon & 
monk who did not work, as a covetous defrauder. 
Every ten monks were ſubje& to one, who was called 
the decanus, or dean, from his preſiding over ten; and 


Monk. 


—— 


every hundred had another officer called centenarius, 


from his preſiding over an hundred; and above theſe 
were the fathers of the monaſteries, alſo called abbots. 
The buſineſs of the deans was to exact every man's 
daily taſk, and carry it to the ſteward, who gave a 
monthly account of it to the abbot. See Azmzor. 

For a particular account of the preſent monaſtic 
orders, ſee AuGusTins, BENEDICTINES, CARMELITES, 
Dominicans, FRANCISCANS, &c. 

Moxxk (George), a perſonage memorable for havin 
been the principal egent in reſtoring Charles II. to 
his crown, was deſcended from a very ancient family, 
and born in Devonſhire in 1608. Being an unpro- 
vided younger ſon, he dedicated himſelf to arms From 
his youth, and obtained a pair of colours in the expe- 
dition to the Iſle of Rhee: he ſerved afterwards in the 
Low Countries with reputation in both king Charles's 
northern expeditions; and did ſuch ſervice in quelling 


the Iriſh rebellion, that he was appointed governor of 
29 G Dublin, 
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M O N 
Dublin, but was ſuperſeded by parliamentary autho- 
rity. Being made major-general of the Iriſh brigade 
employed in the fiege of Nantwich in Cheſhire, he 
was taker priſoner by Sir Thomas Fairfax, and re- 
mained confined in the tower of London until the year 
1646; when, as the means of liberty, he took the 
Covenant, and accepted a command in the Iriſh ſer- 
vice under the parliament. He obtained the com- 
mand in chief of all the parliamentary forces in the 
north of Ireland, where he did ſignal ſervices, until 
he was called to account for a treaty made with the 
Iriſh rebels; a circumſtance which was only oblite- 
rated by his future good fortune. He ſerved againſt 
Charles II. under Oliver Cromwell with ſuch ſucceſs, 
that Oliver left him there as commander in chief; and 
he was one of the commiſſioners for uniting that king- 
dom with the ne- erected commonwealth. He ſerved 
at ſea alſo againſt the Dutch; and was treated ſo 
kindly on his return, that Oliver is ſaid to have grown 
jealous of him. He was, however, again ſent to Scot- 
land as commander in chief, and continued there five 
years: when he diſſembled ſo well, and improved cir- 
cumſtances ſo dextrouſly, that he aided the defires of 
a wearied people, and reſtored the king without any 
diſturbance; for which he was immediately rewarded 
both with honours and profits. See Britain, no 194, 
&c.—He was created duke of Albemarle, with a 
grant of 7000]. per annum eſtate, beſide other emo- 
luments ; and enjoyed the confidence of his maſter 
without forfeiting that of the people. After his death, 
in 1670, there was publiſhed a treatiſe compoſed by 
him while he remained priſoner in the tower, in- 


titled, Ohſervations on military and political affairs, a 


{mall folio. 

Moxxer, in zoology. See Arz, and S1M1A. 
- Monxs-Hood, or Wolf*5-bane. See Aconitun. 

Since the time of Theophraſtus, moſt of the ſpecies 
of monks-hood have been reckoned a deadly poiſon 
both to men and brutes. Dioſcorides, however, re- 
commends the external application of common monks- 
hood for pains of the eyes. The flowers of a great 
many ſpecies communicate their noxious quality by 
being ſmelled to; and thoſe of the ſpecies called na- 
pellus being placed on the head, occaſion a violent 
megrim, Of the bad qualities of theſe plants we 
ſometimes avail ourſelves to get rid of vermin. A de- 
coction of the roots deſtroys bugs; the ſame part be- 
ing powdered and adminiſtered in bread or ſome other 
palatable vehicle, to rats and mice, corrodes and in- 
flames their inteſtines, and ſoon proves mortal. The 
juice of the plant is uſed to poiſon fleſh with, for the 
deſtruct ion of wolves, foxes, and other ravenous beaſts. 
The beſt antidote to the poiſon of the different monks- 
hoods is ſaid to be the root of a ſpecies of the ſame 
genus, hence termed healthful or wholeſome monks-hood. 
It is the aconitum anthora of Linnæus. The ſame 
plant is regarded as efficacious againſt bites of ſer- 
pents and other venomous creatures. The roots have 
a bitter acrid taſte; the leaves are only bitter: the 
former are chiefly uſed in medicine; and, beſides the 


excellent quality juſt mentioned, are ſtomachic, and 


promote perſpiration. The peaſants, who gather the 
plants on the Alps and Pyrences, are ſaid to uſe it 
with ſucceſs againſt the biting of mad dogs, and to 
cure the colic. It is remarkable, that the monks- 


hoods with blue flowers are much more virulent than 
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the yellow or white-flowered kinds. Miller 
that the huntſmen of the wolves and other wild 


plants, which renders the wounds made by them 
deadly. 

MONMOUTH (James, duke of), ſon to Charles II. 
by Mrs Lucy Walters, was born at Rotterdam in 
1649. Upon the Reſtoration, he was called over to 
England, where the king received him with all ima. 
ginable joy, created him earl of Orkney (which was 
changed into that of Monmouth), and he, took hig 
ſeat in the houſe of peers in the enſuing ſeſſion of 
parliament. He married Anne, the heireſs of Francis 
earl of Buccleugh; and hence it came to paſs 
that he had alſo the title of Buccleugh, and took the 
ſirname of Scot, according to the cuttom of Scotland. 
In 1668 his father — tin captain of his life-guard 
of horſe; and in 1672 he attended the French kin 
in the Netherlands, and gave proofs of bravery * 
conduct. In 1673 the king of France made him 
lieutenant-general of his army, with which he came 
before Macfricht, and behaved himſelf with incredible 
gallantry, being the firſt who entered it himſelf, He 
returned to England, was received with all poſſible 
reſpect, and was elected chancellor of the univerſity of 
Cambridge. After this he went to aſſiſt the prince 
of Orange to raiſe the ſiege of Mons, and did not a 
little contribute towards it. He returned to England; 
and was ſent, in quality of his father's general, to 
quell an inſurre&ion in Scotland, which he effected; 
but ſoon after he fell into diſgrace; for, being a Pro- 
teſtant, he was deluded into ambitious ſchemes, upon 
the hopes of the excluſion of the duke of York: he 
conſpired againſt his father and the duke; and when 
the latter came to the throne by the title of Fame: Il. 
he openly appeared in arms, encouraged by the Pro- 
teſtant army; but coming to a deciſive battle before 
he had ſufficient forces to oppoſe the royal army, he 
was defeated, taken ſoon after concealed in a ditch, 
tried for high-treaſon, condemned, and beheaded in 
1685, aged 36. See Britain, n“ 242. 249—265. 

ONMOUTH, the capital of the county of Mon- 
mouthſhire in England. It has its name from its 
fituation at the conflux of the Monow, or Mynwy, 
and Wye. Here was a caſtle in William the Con- 
queror's time, which Henry III. took from John 
baron of Monmouth. It afterwards came to the houſe 
of Lancafter, who beſtowed many privileges upon the 
town. Here Henry V. firnamed of Monmouth, was 
born. The famous hiſtorian Geoffrey was alſo born 
at this place. Formerly it gave the title of ear to 
the family of Carey, and of duke to king Charles the 
ſecond*'s eldeſt natural ſon; but now of earl to the 
Mordaunts, who are alſo earls of Peterborough. It 
is a populous and well-built place, and carries on à 
conſiderable trade with Briſtol by means of the Wye. 
W. Long. 2. 30. N. Lat. 51. 47. : 

MonmouTHSHIRE, a county of England; anciently 
reckoned a part of Wales, but in Charles the ſecond's 
time taken into the Oxford circuit, and made an 
Engliſh county. It has Brecknockſhire and Here- 
fordſhire on the north, from the latter of which it y 
ſeparated by the Monow ; Gloceſterſhire on the cal, 
from which it is ſeparated by the Wye ; eu, 
ſhire on the weſt, and the river Rumney running 


tween them; and on the ſouth it is bounded | Fa 


afſerts Mony 
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into which theſe rivers, and alſo the Ulſk, 
pnochord E It is about 29 miles in length, 
9.000 and 20 in breadth. The country is in ſome parts 
tap. 
wry m— the ſoil barren; for the hills feed large flocks 
of black cattle, ſheep and goats, and the valleys pro- 
duce plenty of corn. It 18 alſo well watered ; and fo 
lentifully ſupplied with coal, that the pooreſt cot- 
lager can afford to keep a good fire all the winter. 
The county ſends three members to parliament. The 
principal manufacture is flannel, _ 4 
MONOCHORD, a 3 ar e. with 3 
ing, uſed to try the variety and proportion o 
_ y 18 4 a rule, divided and ſubdivided 
into ſeveral parts, on which there is a moveable ſtring 
ſtretched upon two bridges at each extreme. In the 
middle between theſe is à moveable bridge, by means 
of which, in applying to it the different divifions of 
the line, the ſounds are found to bear the ſame pro- 
rtion to each other as the diviſion of the line cut by 
the bridge. There are alſo monochords with 48 fixed 
bridges. This inſtrument is alſo called the harmonical 
canon, or the canonical rule, becauſe it ſerves to 
meaſure the degrees of gravity or acutneſs.—/Honochord 
is alſo uſed for any muſical inſtrument that conſiſts of 
only one ſtring or chord; in this ſenſe the trumpet 
marine may properly be called a mnochord. 

MONODON, in ichthyology, a genus of fiſhes 
belonging to the order of cete. It has a long wreathed 
tooth in the upper jaw, which perforates the upper 
lip, and has the appearance of a horn; from this cir- 
cumſtance it has got the name of the wnicorn-f/p. It 
is the narwhal of Pontopiddan, and is of the whale 
kind, Sometimes it grows to 25 feet in length; but 
the uſual fize is from 16 to 20. 

MONODY, in ancient poetry, a mournful kind of 
ſong, ſung by a perſon all alone, to give vent to his 
grief, The word is derived from 4o»@- alone, and 
«il I finp,”” | 

MONOECIA, from . = alone,” and ona ©& a 
bouſe;“ the name of the 21ſt claſs in Linnæus's ſexual 
method. See Borax, ne 1296. 

MONOGRAM, a character or cypher, compoſed 
of one, two, or more letters, interwoven z being a 
kind of abbreviation of a name, anciently uſed as a 
ſeal, badge, arms, &c. 

MONOGYNIA, from «o1@- © alone,” and yum «a 
woman ;*”” the name of the firſt order or ſubdiviſion in 
the firſt 13 claſſes of Linnzus's ſexual method ; con- 
fiſting of plants which, beſides their ageement in 
their claſſic character, generally derived from the num- 
ber of their ſtamina, have only one ſtile, or female 
organ. 

MONOMOTAPA, a country of Africa, has the 
maritime kingdom of Sofala on the eaſt, the river 
Del Spiritu Santo on the ſouth, the mountains of 

affraria on the weſt, and the river Cauma on the 
north, which parts it from Monoemugi. The air 
of this country is very temperate ; the fand fertile in 
paſtures and all the neceſſaries of life, being watered 
by ſeveral rivers. The inhabitants are rich in black 
cattle, which they value more than gold. They have 
a valt number of elephants, as appears from the great 
quantity of ivory that is exported from hence. There 
4g many gold-mines, and the rivers that run through 

Fir veins carry a great deal of gold-duſt along with 
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them. The inhabitants are lovers of war, which is Monepeta- 
the employment followed by all thoſe who do not apply 195: 
themſelves to commerce. This country is divided into 
ſeven provinces or petty kingdoms, vaſſals to the king; 
viz, Monomotapa Proper, Quiteve, Manica, Inham- 
bana, Inhemior, Sabia, and Sofala. 

MONOPETA LOUS, in botany, a term __ 
to flowers that have only one petal or flower-leaf. 

MONOPOLY, one or more perſons making them- 
ſelves the ſole maſters of the whole of a commodity, 
manufacture, and the like, in order to make private 
advantage of it, by ſelling it again at a very advanced 
price. Or it is a licence or privilege allowed by the 
king for the ſole buying and felling, making, working, 
or uſing any thing whatſoever. Monopolies had been 
carried to an enormous height during the reign of 
queen Elizabeth; and were heavily complained of by 
Sir Edward Coke, in the beginning of the reign of 
king James the firſt: but were in great meaſure re- 
medied by ſtatute 21 Jac. I. c. 3. which declares ſuch 
monopolies to be contrary to law, and void; (except 
as to patents, not exceeding the grant of fourteen 
years, to the authors of new inventions; and except 
alſo patents concerning printing, ſaltpetre, gunpowder, 
great ordinance, and ſhot) ; and monopoliſts are pu- 
niſhed with the forfeiture of treble damages and double 
coſts, to thoſe whom they attempt to diſturb; and if 
they procure any action, brought againſt them for 
theſe damages, to be ſtayed by any extrajudicial or- 
der, other than of the court wherein it 1s brought, 
they incur the penalties of premunire. Combinations 
alſo among victuallers or artificers, to raiſe the price 
of proviſions, or any commodities, or the rate of la- 
bour, are in many caſes ſeverely puniſhed by particu- 
lar ſtatute ; and, in general, by ſtatute 2 & 3 Ed- 
ward VI. c. 15. with the forfeiture of 10/7. or twenty 
days impriſonment, with an allowance of only bread 
and water, for the firſt offence ; 207. or the pillory, 
for the ſecond ; and 40/. for the third, or elſe the 
Pillory, loſs of one ear, and perpetual infamy. In 
the ſame manner, by a conſtitution of the emperor 
Zeno, all monopolies and combinations to keep up 
the price of merchandiſe, proviſions, or workmanſhip, 
were prohibited, upon pain of forfeiture of goods and 

rpetual baniſhment. N 

MONOSYLLABLE, in grammar, a word that 
conſiſts only of one ſyllable, and is compoſed either of 
one or more letters pronounced at- the ſame time. 
The too frequent uſe of monoſyllables has a very bad 
effect in Engliſh poetry, as Mr Pope both intimates 
and e in the ſame verſe, viz. . 

And ten flow words oft creep in one dull line.“ 


MONOTONY, an uniformity of ſound, or a fault 
in pronunciation, when a long ſeries of words are 
delivered in one unvaried tone. See REA D¹IXG. 

MONOTROPA, Bixp's- x ESF; a genus of the mo- 
nogynia order, belonging to the decandria claſs of 
plants. There are two ſpecies; of which the only 
remarkable one is the hippopithys, a native of Britain 
and ſome of the more northerly kingdoms of Europe 
It is about fve inches high, having no other leaves 
than oval ſcales, -and terminated with a nodding ſpike 
of flowers, which in the ſeeding- ſtate becomes erect: 
the whole plant is of a pale- yellow colour, ſmelling 
like the primroſe, or like beans in bloſſom. The 
country-people in Sweden pive the- dried plant to 
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Monsg. cattle that have a cough. | 


MONRO (Dr Alexander, ſenior), a moſt eminent 


phyſician and anatomiſt, was deſcended by his father Plummer, were made profeſſors of medicine 
from the family of Monro of Milton, which had large ſeſſorſnip of materia medica and botany, 


poſſeſſions in the county of Roſs ; and by his mother, 
from that of Forbes of Culloden. 

His father John, youngeſt ſon of Sir Alexander 
Monro of Bearcrofts, was bred to phyſic and ſurgery, 
and ſerved for ſome years as a ſurgeon in the army 
under king William in Flanders: but, for ſeveral ſuc- 
ceſſive years, obtaining leave of abſence from the army 
in the winter, he during that ſeaſon reſided with his 
wife in London, where his fon Alexander was born 
in the 1697. About three years thereafter, he quitted 
the army, and went to ſettle as a ſurgeon at Edin- 
burgh ; where his knowledge in his profeſſion, and 
engaging manners, ſoon introduced him into an exten- 
ſive practice. 

The ſon ſhewed an early inclination to the ſtudy of 
phylic ; and the father, after giving him the beſt edu- 
cation that Edinburgh then afforded, ſent him ſuc- 
ceſſively to London, Paris, and Leyden, to improve 
himſelf further in his profeſſion. At London, he at- 
tended the lectures of Meſſrs Hawkſbee and Whiſton 
on experimental philoſophy, and the anatomical de- 
monſtrations of Mr Cheſelden. At Paris, he attended 
the hoſpitals, and the leQures which were read on the 
different branches of phyfic and ſurgery at that time. 
Towards the end of autumn 1718, he went to Ley- 
den, and ſtudied under the great Boerhaave; by 
whom he was particularly eſteemed, | 

On his retura to Edinburgh in autumn 1719, 
Meſſrs Drummond and Macgill, who were then con- 
jun& nominal profeſſors and demonſtrators of anatom 
to the ſurgeons company, having reſigned in his 
favour, his father prevailed on him te read ſome pub- 
lie lectures on anatomy, and to illuſtrate them by 
ſhewing the curious anatomical preparations which he 
had made and ſent home when abroad. He at the 
ſame time perſuaded Dr Alſton, then a young man, 
to give ſome public lectures on botany. Accordingly, 
in the beginning of the winter 1720, theſe two 

oung profeſſors began to give regular courſes of 
ctures, the one on the materia medica and botany, 
the other on anatomy and ſurgery ; which were the 
firſt regular courſes of lectures on any of the branches 
of medicine that had ever been read at Edinburgh, 


and may be looked upon as the opening of that me- 


dical ſchool which has ſince acquired ſuch great repu- 
tation all over Europe. 

In ſummer 1721 and 1722, Dr Monro, by the 
perſuaſton of his father, read ſome lectures on chi- 
rurgical ſubjects; particularly on wounds and tumours, 
which he never would publiſh, baving wrote them in 
a hurry and before he had much experience; but in- 
ſerted from time to time the improvements he thought 
might be made in ſurgery, in the volumes of Medical 
Eſſays and Obſervations to be hereafter mentioned. 

About the year 1720, his father communicated to 
the phyſicians and ſurgeons at Edinburgh, a plan, 
which he had long formed in his own mind, of having 
the diſſerent branches of phyſic and ſurgery regularly 
taught at Edinburgh; which was highly approved of 
by them, and by their intereſt regular profeſſorſhips 
of anatomy and medicine were inſtituted in the vuni- 
verſity. His ſon, Dr Monro, was firſt made univer- 
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ſity-profeſſor of anatomy; and two or th 


afterwards, Drs Sinclair, Rutherford, GED year 


3 the pro- 


hi 
Alſton then held, having been added to {Hwa 


many years before, Immediately after theſe gentle 

men were elected profeſſors, they began to deliver 8 
gular courſes of lectures on the different branches of 
medicine, and they and their ſueceſſors have uniform. 
ly continued ſo to do every winter. 

The plan for a medical education at Edinburgh way 
ſtill incomplete without an hoſpital, where fludents 
could ſee the practice of phyſic and ſurgery, as well 
as hear the lectures of the profeſſors. 4 ſcheme was 
therefore propoſed by Dr Monro's father, and others 
particularly the members of the royal college of phy. 
cians and board of ſurgeons, for raiſing by ſubſerip. 
tion a fund for building and ſupporting an hoſpital M 
the reception of diſeaſed poor; and our author pub. 
liſhed a pamphlet ſetting forth the advantages that 
would attend ſuch an inſtitution. | In a ſhort time a 
conſiderable ſum of money was raiſed, a ſmall houſe 
was fitted up, and patients were admitted into it, and 
regularly attended by many of the phyficians and ſur- 
geons in town. The fund for this charity inereaſin 
very conſiderably, in a great meaſure from the a&i- 
vity and influence of that very worthy citizen and 
magiſtrate George Drummond, Eſq. the foundation 
was laid of the preſent large, commodious, and uſcful 
hoſpital, the Royal [nfirmary; in the planning of 
which Dr Monro ſuggeſted many uſeful hints, and in 
particular the elegant room for chirurgical operations 
was deſigned and executed under his direction. Pro- 
volt Drummond and he were nominated the building 
committee; and the fabric was entirely completed in a 
ſhort ſpace of time. It has fince been ſo largely en- 
dowed, as to be capable of receiving a great number 
of diſeaſed poor, whoſe caſes the 14425 of phyſie 
and ſurgery have an opportunity of ſeeing daily 
treated with the greateſt attention and care by phy- 
ſicians and ſurgeons eminent in their profeſſion ; and 
a regiſter of the particulars of all the caſes which have 
been received into the houſe fince its firſt opening has 
been kept, in books appropriated for that purpole, 
for the uſe of the ſtudents. 

In order to make the hoſpital of ftill further uſe to 
the ſtudents, Dr Monro frequently, while he con- 
tinued profeſſor of anatomy, gave lectures on the 
chirurgical caſes; and the late judicious phyfician, Dr 
Rutherford profeſſor of the practice of phylic, began, 
in the year 1748, to deliver clinical lectures, to be con- 
tinued every winter, on the moſt remarkable caſes in 
the hoſpital. | 

Doctor Monro, though he was eleQed profeſſor of 
anatomy in the year 1721, was not received into the 
univerſity till the year 1725, when he was inducted 
along with that great mathematician the late Mr Colin 
Ar with whom he ever lived in the ſtriceſt 
friendſhip. From this time he regularly every Winter 

ave a courſe of lectures on anatomy and ſurger), 
== ORober to May, upon a moſt judicious and com- 
prehenſive plan: A taſk in which he perſevered with 
the greateſt aſſiduity, and without the leaſt intertup- 
tion, for near forty years; and ſo great was the rep!” 
tation he had acquired, that ſtudents flocked to bim 
from the moſt diſtant corners of his majeſty's nn 


nes, and 
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| our profeſſor entirely relinquiſhed the bu- 
— — 1 A. theatre to his ſon Dr Alex- 
ander, who had returned from abroad, and had aſſiſt ed 
him io the courſe of lectures the preceding year. But 
aſter this reſignation, he ſtill endeavoured to render his 
labours uſeful to mankind, by reading clinical lectures 
at the hoſpital for the improvement of the ſtudents ; 
of which Dr Duncan, who was one of his pupils, has 
iven the following acecount. There I had myſelf 
the happineſs of —_— pupil, who profited by the 
judicious conduct of his practice, and was improved 
by the wiſdom and acuteneſs of his remarks. I have 
indeed to regret that I attended only the laſt courſe 
of his lectures in which he had ever a ſhare, and at a 
time when he was ſubjeRed to a diſeaſe which proved 
at length fatal. Still, however, from what I ſaw and 
from what I heard, I can venture to aſſert, that it is 
hardly poſſible to conceive a phyfician more attentive 
to practice, or a preceptor more anxious to communi- 
cate inſtructions. His humanity, in the former of theſe 
characters, led him to beſtow the moſt anxious care on 
his patients while they were alive; and his zeal in the 
latter induced him to make them the ſubje& of 'uſe- 
ful leſſons when they happened to die. In the dif- 
ferent tations of phyſician, of lecturer, angl of ma- 
nager in the hoſpital, he took every meaſure for in- 
quiring into the cauſes of diſeaſes by diſſection. 
He perſonally attended the opening of every body; 
and he not only dictated to the ſtudents an accurate 
report of the diſſection, but with nice diſerimination 
contraſted the diſeaſed and ſound ſtate of every organ. 
Thus, in his own perſon, he afforded to the ſtudents a 
conſpicuous example of the advantages of early anato- 
mical purſuits, as the happieſt foundation for a medi- 
cal ſuperſtructure. His being at once engaged in two 
departments, the anatomical theatre and clinical chair, 
furniſhed him with opportunities both on the dead and 
living body, and placed him in the moſt favourable ſi- 
tuation for the- improvement of medicine ; and from 
theſe opportunities he derived every poſlible advantage 
which they could afford.” | 
His father, old Mr Monro, lived to an advanced age; 
and enjoyed the unſpeakable pleaſure of beholding a 
fon, eite.med and regarded by mankind, the principal 
actor in the execution of his favourite plan, the great 
object of his life, the founding a ſeminary of medical 
education in his native country: The ſon, who ſurvi- 
ved him near 30 years, had the ſatisfaction to behold 
this ſeminary of medical education frequented yearly 
by 300 or 400 ſtudents, many of whom came from the 
molt diſtant corners of his majeſty's dominions, and 
to ſee it arrive to a degree of reputation far beyond 
his molt ſarguine hopes, being equalled by few, and 
inferior to none, in Europe. 

Few men were members of more ſocieties than Dr 
Monro; {till fewer equally aſſiduous in their attendance of 
thoſe which in any way tended to promote public utility. 
© Was a manager of many public charities; and not 
only a member of different medica] ſocieties, but like- 
wile of ſeveral others inſtituted for promoting litera- 
ture, arts, ſciences, and manufactures in Scotland, and 
as one of their moſt uſeful members. While he was 

* in high eſtimation at home, he was equally eſteem- 
ons 12 abroad, and was elected member of 
of be? youy of London, and an honorary member 

e royal academy of ſurgery at Paris. 
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He was not only very active in the line of his own Momd. 
profeſſion, but as a citizen and general member of the 
community; for, after he had reſigned the anatomical 
chair to his ſon, he executed with the ſtricteſt punc- 
tuality the duties of ſeveral engagements both of a civil 
and political nature: He was a director of the Bank 
of Scotland, a Juſtice of the Peace, a Commiſhoner of 
High-roads, &c. 

t length, after a life ſpent in the moſt active in- 
duſtry, he became afflicted with a tedious and painſul 
diſeafe, which he bore with equal courage and rehg- 
nation till his death, which happened on July 1oth 
1767, in the oth year of his age. | 

Dr Monro was a man of great humanity and ſweet - 
neſs of temper, and endowed with a fingular liberalny 
of ſentiment. He was a lincere friend, and an agree- 
able companion; an affectionate huſband, and a kind 
father; and was never more happy than when he could 
ſerve thoſe whom he thought deſerving. 

Of his works, the firſt in order is his Oſteology, 
which was written for the uſe of ſtudents, but is capable 
alſo of affording inſtruction to the oldeſt and moſt expe- 
rienced practitioner; as, beſides a minute deſcription of 
the parts copied from nature, it every where abounds 
with new and important obſervations immediately ap- 
plicable to practice. It has been tranſlated into many 
different languages; has paſſed through numerous edi- 
tions; and has been reprinted in foreign countrics in 
the moſt ſuperb manner, accompanied with elegant and 
maſterly engravings. His deſcription of the Lacteal 
Sac and Thoracic Du& contains the molt accurate ac- 
count of that important part of the body which has 
been yet publithed; and his Anatomy of the Nerves 
will tranſmit to poſterity an excellent example of accu- 
rate diſſection, faithful deſcription, and ingenious rea- 
ſoning. The fix volumes of Medical Eſſays and Ob- 
ſervations, publiſhed by a ſociety in Edinburgh, are 
univerſally known and eſteemed. To that ſociety 
he was appointed ſecretary; but, after the publi- 
cation of the firſt volume, to which he had largely 
contributed, the members growing remiſs in their at- 
tendance, he became the ſole collector and publicher 
of the work: To him we are therefore in a great 
meaſure indebted for thoſe numerous and important 
diſcoveries with which this publication has enriched 
every department of medical knowledge. In the two. 
firſt volumes of the Phyſical and Literary Eſſays, pub- 
liſhed by the phyſical ſociety of Edinburgh, in which. 
he had the rank of one of the preſidents, we find ſe- 
veral papers written by him, which are not the leatt, 
ornaments of that collection. His account of the Suc- 
ceſs of Inoculation in Scotland may be confidered as. 
his laſt publication: It demonſtrates his extenſive cor- 
reſpondence and indefatigable induſtry, and has had. 
r influence in promoting that ſalutary practice. 

efides theſe, he was alſo the author of ſeveral other 
clegant and maſterly productions, which were either 
never publiſhed, or were publiſhed without his know- 
ledge and from incorrect copies. A collection of all 
his works, properly arranged, corrected, and illuſtra- 
ted with copperplates, has been publiſhed by Dr A- 
lexander Monro, his ſon and ſucceſſor in the anatomi- 
cal chair, in a ſplendid quarto volume, printed for. 
Elliot, Edinburgh, 1781; to which is prefixed a life 
of the author, by another of his ſons, Dr Donald, 
phyſician in London. The obſcrvation of an excellent 
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edical Eſſays and Obſervations, which now form a 
part of this collection, may with no leſs juſtice be 
applied to the whole: It is a“ book which ought to 
be in the poſſeſſion of every medical practitioner.” 
MONS, an ancient, large, bandſome, rich, and 
very ſtrong city of the Auſtrian Netherlands, in Hai- 
nault. There is a chapter, conſiſting of 30 ladies of di- 
ſtinction, who have the liberty of leaving the commu- 
nity when they intend to marry. | They have ſeveral 
manufactures, and a good trade. It was taken by the 
allies in 1709, and by the French in July 1746; but 
rendered back by the treaty of Aix-la-Chapelle, after 
the fortifications were demoliſhed. It ſtands partly on 


a hill and partly on a plain, in a marſhy ſoil, on the 


rivers Haine and Trouillie, by which the country a- 
bout it may be overflowed when they pleaſe. E. Lon. 
3. 39. N. Lat. 50. 25. . 

Mons Sacer, (anc. geog.), a mountain of the Sa- 
bines beyond the Anio, to the eaſt of Rome; whither 
the common people retired once and again to avoid 
From this ſeceſſion, 
and the altar of Jupiter Terribilis erected there, the 
mountain took its name. 

MONSEIGNEUR, „Mx rokp;“ a title of honour 
uſed by the French in writing or ſpeaking to dukes, 
peers, archbiſhops, biſhops, and prefidents a mor- 
tier. Monſeigneur, abſolutely uſed, is a title now re- 


ſtrained to the dauphin of France; thus it is ſaid an 


officer belonging to Monſeigneur : but this cuſtom was 
not introduced till the reign of Lewis XIV. the dau- 
phin before that time being called Monſieur le Dauphin. 

MONSIEUR, a title of civility uſed by the French, 


in ſpeaking to or of their equals, or thoſe that are but 


little below them. Thus a duke or a marquis, ſpeaking 
to an equal or inferior, uſes the word Monfreur; and a 
mechanic ſpeaking to a mechanic, gives him the ſame 
title: but nobody calls the French king Mon/ieur, 
except the children of France The word is com- 
pounded of nn, „my,“ and ſeur, „ fir.” 

In France, the inſeriptions of all letters run thus: 
nmonſieur monſieur ſuch-a-one. Monſieur abſolutely 
uſed, is a title given to the ſecond ſon of France, and 
to the king's brother. 

MONSOON, in phyſiology, a ſpecies of trade - wind 
in the Eaſt Indies, which, for ſix months, blows con- 
ſtantly the ſame way, and the contrary way the other 
ſix months. See Wind. | 

MONSON (Sir William), a brave Engliſh admi- 
ral, third fon of Sir John Monſon of South Carlton in 
Lincolnſhire, was born in 1569. He was employed 
in many expeditions againſt the Spaniards in Queen 
Elizabeth's time, and was highly honoured; the queen 
knighted him for his ſervices in the earl of Eſſex's ex- 
pedition to Cadiz, where he aſſiſted much by his wiſe 
and moderate counſel to the earl. Military men were 
no favourites with James I. therefore, on the death of 
the queen, he received no recompence or pay beyond 
the ordinary ſervice in which he was engaged: never- 
theleſs, as admiral of the narrow ſeas, he ſupported 
the honour of the Britiſh flag againſt the infant inſo- 
lence of the Dutch ſtates, of which he frequently com- 
plains in his Navy Tradts; and protected our trade a- 
gainſt the encroachments of France. He had the miſ- 
fortune to fall into diſgrace by his vigilance, and was 
impriſoned in the Tower through the reſentment of 
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ſome powerful courtiers ; yet he was diſcha ed, 


wrote a vindication of his own conduct, intitle , 6 "wy — 


cerning the infolencies of the Dutch, and a Juſtige 

tion of Sir William Monſon.” He ſpent his o_ 
days in peace and Ng which he employed in . 
geſting his Navy Tracts; and died in 1643. Part of 
theſe tracts were printed in 1682; and they were after. 
wards all included in ChurchilPs Colle&ion of Voyages 

MONSTER; a birth or production of a leise 
thing degenerating from the proper and uſual ai 
polition of parts in the ſpecies it belongs to. A; 
when there are too many members, or too few; or 
ſome of them are extravagantly out of proportion, ej. 
ther on the ſide of defect or exceſs. The word comes 
from the Latin monſtrum, of monſtrando, « ſhewing,” 
Whence alſo the box wherein relics were anciently 
kept to be ſhewn, was called monſtrum. Dugdale men. 
tions an inventory of the church of York with this ar. 
ticle, Item unum monſtrum cum ofſibus ſancti Petri in 
Beryl, & crucifixo in ſummitate. 

* Ariſtotle defines a monſter to be a defect of nature, 
when acting towards ſome end, it cannot attain to it, 
by reaſon 5 of its principles are corrupted. 

Monſters do not propagate their kind; for which 
reaſon ſome rank mules among the number of monſters; 
as alſo hermaphrodites. 

Females which bring forth twins, are found moſt 
liable to produce monſters. The reaſon, probably, is 
owing to this; that though the twins are covered with 
one common chorion, yet they have each their ſeparate 
amnios, which, by their contiguity may chance to grow 
together, and ſo occaſion a contuſion or blending of 
the parts. Hence ſo many double creatures. 

F. Malebranche accounts for the production of mon- 
ſters in the animal-world, thus: The creator has eſta- 
bliſhed ſuch a communication between the ſeveral parts 
of his creation, that we are not only naturally led to 
imitate one another, i. e. have a diſpoſition to do the 
ſame things and aſſume the ſame manners with thoſe 
with whom we converſe; but alſo have certain natural 
diſpoſitions which incline us to compaſſion as well 
as imitation. Theſe things moſt men feel, and arc 
ſenſible of; and therefore need not be proved. The 
animal-ſpirits, then, are not only naturally carried into 
the reſpective parts of the body to perform the ſame 
actions and the ſame motions which we ſee others do, 
but alſo to receive in ſome manner their wounds, aud 
take part in their ſufferings, 

Experience tells us, that when we look attentively 
on any perſon ſeverely beaten, or that hath a large 
wound, ulcer, or the like, the ſpirits immediately flow 
into thoſe parts of our body which anſwer to thoſe we 
ſee ſuffer in the other; unleſs their courſe be op 
from ſome other principle. This flux of ſpirits is very 
ſenfible in perſons of a delicate conſtitution, who fre · 
quently ſhudder, and find a kind of trembling in the 
body on theſe occaſions ; and this ſympathy in bodies 
produces compaſſion in the mind, _ ö 

Now, it mutt be obſerved, that the view of a wound, 
&c. wounds the perſon who views it the more m_ 
ly and ſenſibly, as the perſon is more weak and - 
cate; the ſpirits making a ſtronger impreſſion on! 
fibres of a delicate body, than in thoſe of a robuſt = 
Thus ſtrong, vigorous men, &c. ſce an execution 5 
out much concern, while women, &c. are {truck v 


pity and horror. As to children till in their other s 
wor) 
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thefibres of their fleſh being incomparably finer 
— 2 in women, the courſe of the animal: ſpirits 
muſt neceſſarily produce much greater alterations. 
Theſe things being laid down, monſters are eaſily ac- 
counted for. Suppoſe, v. gr. a child born a fool, and 
with all its legs and arms broke in the ſame manner as 
thoſe of criminals in ſome countries are; which caſe we 
chooſe to inſtance in, becauſe we are told from Paris 
that ſuch a monſter was aQually born there, and lived 
in one of their hoſpitals 20 years: the cauſe of this 
accident, according to the principles laid down, was, 
that the mother ſeeing a criminal executed, every 
ſtroke given to the poor man, {truck forcibly the ima- 
[nation of the woman; and, by a kind of counter- 
— the tender and delicate brain of the child. Now, 
though the fibres of the woman's brain were ſtrangely 
ſhaken by the violent flux of animal-ſpirits on this oc- 
caſion, yet they had ſtreugth and conſiſtence enough 
to prevent an entire diſorder; whereas the fibres of the 
child's brain being unable to bear the ſhock of thoſe 
ſpirits, were quite ruined, and the ravage was great 
enough to deprive him of reaſon all his lifetime. 
Again, the view of the execution frighting the wo- 
man, the violent courſe of the animal-ſpirits was di- 
rected forcibly from the brain to all thoſe parts of the 
body correſponding to the ſuffering parts of the cri- 
minal; and the ſame thing muft happen in the child. 
But in regard the bones of the mother were ſtrong e- 
nough to refift the impulſe of thoſe ſpirits, they were 
not damaged: And yet the rapid courſe of theſe ſpi- 
rits could eafily overpower and break the tender and 
delicate fibres of the bones of the child; the bones be- 
ing the laſt parts of thg body that are formed, and ha- 
ving a very ſlender conſiſtence while the child is yet in 
the womb. | | 
To which it may be here added, that had the mo- 
ther determined the courſe of theſe ſpirits towards 
ſome other part of her body by tickling or ſcratch- 
ing herſelf vehemently, the child would not in all 
probability have had its bones broken; but the 
part anſwering that to which the motion of the ſpi- 
rits was determined, would have been the ſufferer. 
Hence appears the reaſon, why women in the time 
of geſtation, ſeeing perſons, &c. marked in ſuch a 
manner in the face, impreſs the ſame mark on the ſame 
parts of the child: and why, upon rubbing ſome hid- 
den part of the body when ſtartled at the fight of 
any thing or agitated with any extraordinary paſſion, 
the mark or impreſſion is fixed on that hidden part ra- 
ther than on the Face of the child. From the princi- 
ples here laid down, may moſt, if not all, the pheno- 
mena of monſters be eafily accounted for. ' 
MONTAGUE (Edward), earl of Sandwich, an il- 
luſtrious Engliſhman, who ſhone from the age of 19, 
and united the qualifications of general, admiral, and 
ee yet there were ſtrange inconſiſtencies in 
is character. He acted early againſt Charles I.; he 
perſuaded Cromwell, whom it is ſaid he admired, to 
_ ry crown ; and he was zealous for the reſtora- 
of Charles II. All this is imputed to a fond and 
unaccountable paſſion which he had for royalty. Up- 
* goverl Monk's coming into England, he ſailed 
„ich the fleet to Holland, and ſoon after he had the 
3 to convoy his majeſty to England. For 
nx 2 created knight of the garter; and on the 
: July 1660 he was created baron Montague 
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of St Neots in the county of Huntingden, Viſcount Montague. 
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Hinchinbrooke in the ſame county, and earl of Sand- 
wich in Kent, ſworn one of his majeſty's moſt honour- 
able privy-council, made maſter of the king's ward- 
robe, admiral of the Narrow Seas, and lieutenant- 
admiral to the duke of York, as lord high admiral of 
England. 

When the Dutch war broke out in 1664, and the 
duke of York took upon himſelf the command of a 
fleet as high-admiral, his lordſhip commanded the blue 
ſquadron, and by his induſtry and care abundance of 
the enemies ſhips were taken; and in the great battle 
fought on the third of June 1665, in which the Dutch 
loſt admiral Opdam, and had 18 men of war taken 
and 14 deſtroyed, a large ſhare of the honour of the 
victory was jultly given to the conduct of the earl of 
Sandwich. On the return of the Engliſh navy, the 
command of the whole fleet was given to the carl of 
Sandwich, which he was ordered to put as ſpeedily as 

flible in a condition to return to the coaſt of Hol- 
land. Accordingly the earl ſailed on the fifth of July 
with 60 men of war to the Dutch coaſt; when finding 
that their Eaſt India and Smyrna fleets were to return 
home north about, he ſteered for the coaft of Norway, 
and found they had taken ſhelter in the port of Ber- 


gen, where the fleet were attacked: but leaving them: 
there, and ſailing back towards the coaſt of Holland, 


he met with four Dutch Eaſt Indiamen, with ſeveral 
other merchant-ſhips, under a good convoy, and took 
eight men of war, two of their Eaſt India ſhips, and 
20 ſail of merchant-men; and a few days after, a part 
of the fleet falling in with 18 of the Hollanders, the 
greateſt part of them were alſo taken, with four Dutch 
men of war, and above 1000 priſoners. On his return 
he was received by the king with diſtinguiſhed marks 
of favour; and ſoon after, he was ſent ambaſſador-ex- 
traordinary to the court of Madrid, to mediate a peace 
between the crowns of Spain and Portugal; when he 
had the happineſs to conclude a peace between the two 
nations to their mutual ſatisfaQtion. | 

On the breaking out of the laſt Dutch war, his lord- 
ſhip went to ſea with the duke of York, and com- 
manded the blue ſquadron; the French admiral, count 
d' Eſtrees, commanding the white. The fleet was at 
ſea in the beginning of the month of May, and co- 
ming to an anchor in Southwold-bay in order to take 
in water, we are told, that on the 29th many officers 
and ſeamen were permitted to go on ſhore, and were 
at Southwold, Dunwich, and Aldborough; when, the 


weather being hazy, the earl gave it as his opinion,. 


that, the wind ſtanding as it did, the fleet rode in dan- 


ger of being ſurpriſed by the Dutch; and indeed, be- 


tween two and three the next morning, they were in- 
formed of their approach, upon which his royal high- 
neſs made the ſignal for weighing anchor. The blue 
ſquadron was out firſt, the red next, and the white was 
much a-ſtern. The earl of Sandwich in the Royal 
James, which carried 100-guns, began the fight, and 
fell furiouſly on the ſquadron of Van Ghent in order 


to give the reſt of his fleet time to form; when cap- 


tain Brakel, in the Great Holland, attacked the Royal 
James; but was ſoon diſabled, as were ſeveral other 


men of war, and three fire-ſhips ſunk. By this time moſt 
of his men were killed; and the hull of the Royal James. 


was ſo pierced with ſhot, that it was impoſſible to carry 


her off. In this diſtreſs he might have been relieved. 


by 
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"gentleman been more ſolicitous about aſſiſting the 
duke. When therefore he ſaw him fail by, heedleſs of 
the condition in which he lay, he ſaid tothoſe who were 
about him, „ There is nothing left for us now, but to 
defend the ſhip to the laſt man.” Being at length 
grappled by a Forth fire-ſhip, he begged his captain 
Sir Richard Haddock, and all his ſervants, to get in- 
to the boat and ſave themſelves, which they did: yet 
ſome of the ſailors refuſed to quit the admiral, and 
ſtaying endeavoured to extinguiſh the fire, but in vain 
the ſhip blew up about noon. His lordſhip's body was 
found about a fortnight after, and was interred with 
great ſtate in Henry VII. 's chapel. 

We have of his lordſhip's writing, 1. The Art of 
Metals, in which is declared the manner of their ge- 
neration, tranſlated from the Spaniſh of Albaro Alonzo 
Barba, 8vo. 2. Several letters during his embaſſy to 
Spain, publiſhed with Arlington's letters. 3. A letter 
to ſecretary Thurloe. 4. Original letters and nego- 
ciations of Sir Richard Fanſhaw, the earl of Sandwich, 
the earl of Sunderland, and Sir William Godolphin, 
wherein divers matters between the three crowns of 
England, Spain, and Portugal, from the year 1663 
to 1678, are ſet in a clear light, 2 vols 8vo. 

Movracu (Lady Mary Wortley,) eminent by her 
Letters, was daughter of the firſt duke of Kingſton, 
and died in 1762. 
| MonTtaGue 1 Wortley), ſon of the former, 
paſſed through ſuch variegated ſcenes, that a bare re- 
cital of them would ſavour of the marvellous. From 


Weſtminſter ſchool, where he was placed for education, 


he ran away three ſeveral times. He exchanged 
clothes with a chimney- ſweeper, and he followed for 
ſome time that ſooty occupation. He next joined 
himſelf to a fiſherman, and cried flounders in Rother- 
hithe. He then failed as a cabin-boy to Spain; where 
he had no ſooner arrived, than he ran away from the 
veſſel, and hired himſelf to a driver of mules. After 
thus vagabondizing it for ſome time, he was diſcovered 
by the conſul, who returned him to his friends in Eng- 
land. They received him with a joy equal to that of the 
father of the prodigal ſon in the goſpel. A private tu- 
tor was employed to recover thoſe rudiments of learn- 
ing which a life of diſſipation, of blackguardiſm, and 
of vulgarity, might have obliterated. Wortley was 
ſent to the Weſt-Indies, where he remained ſome time; 
then returned to England, acted according to the dig- 
nity of his birth, was choſen a member, and ſerved in 
two ſucceſſive parliaments. His expences exceeding his 
income, he became involved in debt, quitted his native 
country, and commenced that wandering traveller he 
continued to the time of his death. Having viſited 
moſt of the eaſtern countries, he contraQed a partiali- 
ty for their manners. He drank little wine; a great 
deal of coffee; wore a long beard; ſmoked much; 
and, even whillt at Venice, he was habited in the ea- 
ftern ſtyle. He ſat croſs-leyged in the Turkiſh faſhion 
through choice. With the Sn the Arabic, the 
Chaldaic, and the Perſian languages, he was as well ac- 
quainted as with his native tongue. He publiſhed ſe- 
veral pieces. One on the“ Riſe and Fall of the Ro- 


man Empire.” Another an exploration of“ The 
" Cauſes of Earthquakes.” —As this gentleman was 


remarkable for the uncommon incidents which at- 
tended his life, the cloſe of that life was no leſs 
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Montague. by his vice-admiral Sir Joſeph Jordan, had not that 
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marked with ſingularity. He had | 

ried to a — who aſpired _ 22 
character than that of an induſtrious waſherwom 
As the marriage: was ſolemnized in a frolie, Wortles 
never deemed her ſufficiently the wife of his boſom « 
cohabit with her. She was allowed a maintenan 1 
She lived contented, and was too ſubmiſſive Kh 
troubleſome on account of the conjugal rites. Mr Mo 
tague, on the other hand, was a perfect patriarch in bi 
manners, He had wives of almoſt every nation, When 
be was with Ali Bey in Egypt, he had his houſehold 
of Egyptian females, each ſtriving who ſhould be the 
happy ſhe who could gain the greateſt aſcendeney o- 
ver this Anglo-Eaſtern baſhaw. At Conſtantino le 
the Grecian women had charms to captivate this 2 
ſettled wanderer. In Spain a Spaniſh brunette, ia 
Italy the olive-complexioned female, were ſolicited to 
partake the honours of the bridal-bed. It may be 
aſked what became of this group of wives ? Mr Mon. 
tague was continually ſhittin the place, and conſe. 
quently varying the ſcene. Did he travel with hig 
wives, as the patriarchs did with their flocks and herds? 
No ſuch thing. Wortley, confidering his wives as 
bad travelling companions, generally left them behind 
him. It happened, however, that news reached his 
ears of the death of the original Mrs Montague the 
waſherwoman. Wortley had no iſſue by her; and 
without iſſue male, a very large eſtate would revert to 
the ſecond fon of lord Bute. Wortley, owing the fa- 
mily no obligations, was determined, if poſſible, to 
defeat their expectations. He reſolved to return to 
England and marry. He acquainted a friend with his 


intentions, and he commiſſioned that friend to adver- . ... 


tiſe for any young decent woman who might be in a 
pregnant ſtate. Several ladies anſwered it, One out 
of the number was ſeleQed,, as being the moſt eligible 
objet. She waited with eagerneſs for the arrival of 
her expected bridegroom; but, behold, whilſt he was 
on his journey, death very impertinently arreſted him 
in his career, 

Moxracu (Charles), earl of Halifax, fourth ſon 
of George Montague of Harton in Northamptonſhire, 
Eſq; ſon of Henry the firſt ear] of Mancheſter, was 
born in 1661. He was educated at Weſtminſter. 
ſchool and Cambridge, ſhewed very early a moſt preg- 
nant genius, and quickly made great progreſs in learn- 
ing. In 1684, he wrote a poem on the death of king 


Charles II. in which he diſplayed his genius to ſuch 


advantage, that he was invited to London by the earl 
of Dorſet ; and upon his coming thither he ſoon in- 
creaſed his fame, particularly by a piece which he 
wrote in conjunction with Prior, publiſhed at London 
in 1687, under the title of The Hind and the Panther 
tranſverſed to the Story of the Country-mouſe and tit 
City-mouſe. Upon the abdication of king James II. he 
was Choſen one of the members of the convention, and 
recommended by the earl of Dorſet to king William, 
who immediately allowed him a penſion of 5001. / 
annum. Having given proofs of his great abilities in 
the houſe of commons, he was made one of the com. 
miſſioners of the treaſury, and ſoon after chancellor o 
the exchequer; in which poſt he brought about that 
great work of recoining all the current money of the 
nation. In 1698, he was appointed firſt commiſſion” 
of the treaſury; and in 1679, was created a peeſ 0 


England, by the title of Baron Halifax in the 1 


2— 


la 1701, the houſe of commons impeached 
Phy. wig __ wth which were diſmiſſed by the houſe 
- Lords. He was attacked again by the houſe of 
ee in 1702, but without ucceſs. In 1705, he 
wie An anſwer to Mr Bromley's ſpeech in relation 
a 
_ the commiſſioners for the union with Scotland ; 
and upon paſſing the bill for the naturalization of the 
illullrious houſe of Hanover, and for the better ſecuri- 
ty of the ſucceſſion of the crown in the Proteſtant line, 
he was made choice of to carry that act to Hanover. 
Upon the death of Queen Anne, when the king had 
taken poſſeſſion of his throne, his lordſhip was ap- 
ointed firſt commiſſioner of the treaſury, and created 
earl of Halifax and knight of the garter. He died in 
1715. His lordſhipſhip wrote ſeveral other pieces be- 
ſides thoſe abovementioned z all which, with ſome of 
his 8 were publiſhed together in 1716, in an 
Favo volume. 
: MONTAIGNE (Michael de), a French gentleman, 
was born in Perigord in 1533. His father educated 
him with great care, and made him learn Latin as o- 
ther children learn their mother-tongue. His tutors 
were Nicholas Gronchi, who wrote De Comitiis Roma + 
norum; William Guerenti, who wrote on Ariſtotle ; 
George Buchanan; and M. Anthony Muret. He was 
alſo taught Greek by way of recreation; and becauſe 
ſome think that ſtarting children out of their ſleep 
ſpoils their underſtanding, he was awakened every 
morning with the ſound of muſic. He was counſellor 
for a while in the parliament of Bourdeaux ; after- 
wards made mayor of Bourdeaux. He publiſhed his 
Eſſays, ſo much known in the world, in 1580. Mon- 
taigne had a great deal of wit and ſubtlety, but no ſmall 
ſhare of conceit and vanity. The learned and ingenious 
are much divided in their opinion about his works. 
He died in 1592. | | 
MONTANISTS, Chriſtian heretics, who ſprung 
up about the year 171, in the reign of the emperor 
Marcus Avrelius. They were ſo called from their 
leader, the hereſiarch Montanus, a Phrygian by birth; 
—_—_ they are ſometimes ſtyled Phrygians and Cata- 
phrygians. 2 
Montanus, it is ſaid, embraced Chriſtianity in hopes 
of riſing to the dignities of the church. He pretended 
to inſpiration; and gave out, that the Holy Ghoſt had 
jnſtructed him in ſeveral points, which had not been 
revealed to the apoſtles. Priſcilla and Maximilla, two 
enthuſiaſtic women of Phrygia, preſently became his 
diſciples; and in a ſhort time he had a great number 
of followers. The biſhops of Aſia, being aſſembled to- 
gether, condemned his prophecies, and excommunica- 
ted thoſe who diſperſed them. Afterwards they wrote 
an account of what had paſſed to the weſtern churches, 
where the pretended prophecies of Montanus and his 
followers were likewiſe condemned. 
The Montaniſts, finding themſelves expoſed to the 
mga of the whole church, formed a ſchiſm, and 
et up a diſtin ſociety under the direction of thoſe 
who called themſelves prophets, Montanus, in con- 
I muy Priſcilla and Maximilla, was at the head 
ect. 
Ne ſectaries made no alteration in the creed. 
1 2 only held, that the Holy Spirit made Montanus 
rise Faw for delivering a more perfect form of diſci- 
ian what was delivered by the apoſtles. They 


Vor. VII. 2 
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refuſed commtinion for ever to.thoſe who were guilty of Montanve, 


Gonal Conformity-bill. In 1706, he was 


notorious crimes, and believed that the biſhops had no Montecucu!! 
authority to reconcile them. They held it unlawful 

to fly in time of perfecution. They condemned ſecond 
marriages, allowed the diſſolution of marriage, and ob- 

ſerved three lents. 

The Montanifts became ſeparated into two branches; 
one of which were the diſciples of Proclus, and the 
other of Æſchines. The latter are charged with fol- 
lowing the heterodoxy of Praxeas and Sabellius con- 
cerning the Trinity. 

MONTANUS (Benedict Arias), a moſt learned 
Spaniſh theologian, born in the dioceſe of Badajox, a- 
about the year 1528. He aſſiſted at the council of 
Trent with great reputation; and his merit and wri- 
tings recommended him to Philip II. of Spain, who 
employed him in publiſhing a new polyglot bible after 
the Complutenſian edition, which was printed by the 
care of cardina] Ximenes. This bible was printed at 
Antwerp, whither Montanus went in 1571; and on 
his return to Spain he refuſed the biſhopric which Phi- 
lip offered him for his reward, but ſpent the reſt of his 
days at Sevilla, where he died about the year 1598. 
Montanus had not only vaſt erudition, but great good 
ſenſe ; he loved ſolitude, was very laborious, never 
drank wine, and ſeldom ate fleſh. 

MONTECUCULI (Raymond de), generaliſſimo 
of the emperor's army, and one of the greateſt com- 
manders of his time, was born in the duchy of Mode- 
na, of a diſtinguiſhed family in 1608. Erneſt Mon- 
tecuculi his uncle, who was general of the artillery in 
the Imperial army, reſolved that he ſhould ſerve firſt as 
a common ſoldier, and that he ſhould paſs through all 
the military degrees, before he was raiſed to command. 
This the young Montecuculi did with applauſe. In 
1644, when he was at the head of 2000 horſe, he ſur- 
priſed by a precipitate march 10,000 Swedes, who laid 
fiege to Nemeſſau in Sileſia, and obliged them to a- 
bandon their artillery and baggage ; but a ſhort time 
after, he was defeated and — priſoner by the gene- 
ral Banier. Having obtained his liberty at the end of 
two years, he joined his troops to thoſe of John de 
Wert; and defeated general Wrangel in Bohemia, who 
was killed in the battle. In 1657, the emperor made 
him general marſhal de camp; and ſent him to the al- 
ſiſtance of John Caſimir, king of Poland. Montecu- 
culi vanquiſhed Ragotzi prince of Tranſilvania, drove 
out the Swedes, and diſtinguiſhed himſelf in an extra- 


ordinary manner againſt the Turks in Tranfilvania and 


Hungary. In 1673, he commanded the Tmperial ar- 
my againſt the French, and took Bonne; he then pro- 
ceeded with feint marches in order to deccive 'Turenne, 
in which he obtained great honour, However, the 
command of that army was taken from him the next 
year; but it was reſtored to him in 1675, in order 
that he might make head againſt the great Turenne. 
All Europe had their eyes fixed on theſe two able war- 
riors, who then made uſe of all the ſtratagems which 
genius and military knowledge were capable of ſug- 
geſting. The marſhal de Turetme was obtaining the 
ſuperiority, when he was taken off by a cannon- ball. 
Montecuculi wept at the death of ſo formidable an 
enemy, and beſtowed upon him the greatek praiſes. 
The great prince of Conde was the 43 French gene- 
ral that could deprive Montecuculi of the ſuperiority 
he had obtained by Turenne's death. That prince 

29 H was 
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Monteſ- was therefore ſent to the Rhine, and ſtopped the Im- 


quieu- perial general; who conſidered this laſt campaign as 
the moſt glorious of his life, not for his . con- 


queror, but for his not being conquered, when he was 
oppoſed by a Turenne and a Conde. He ſpent the 
reſt of his life at the Imperial court; and died at Lintz, 
in 1680. He wrote Memoirs; the beſt edition of which 
is that of Straſburg, in 1735. 
MONTESQUIEU (Charles de Secondat) baron, 
a molt illuſtrious Frenchman deſcended from an ancient 
and noble family of Guienne, was born at the caſtle 
of La Brede, near Bourdeaux, in 1689. The greateſt 
care was taken of his education; and at the age of 20 
he had actually prepared materials for his Spirit of 
Laws, by we l-digeſted extracts from thoſe immenſe 
volumes of civil law which he had ſtudied, not barely 
as 2 Civilian, but as a philoſopher. He became a coun- 
ſellor of the parliament of Bourdeaux in 1714, and was 
received prelident à mortier two years after. In 1721 
he publiſhed his Perſian Letters; in which, under the 
ſcreen of Oriental manners, be ſatirized thoſe of 
France, and treated of ſeveral important ſubjects by 
delicate tranſient glances : he did not avow this publi- 
cation; but was no ſooner pointed out as the author, 
than zeal without knowledge, and envy under the maſk 
of it, united at once againk the Perſian Letters. He 
was received into the French academy in 1728 
and having previouſly quitted his civil employments, 
he entirely devoted himſelf to his genius, and was 
no longer a magiſtrate but a man of letters. Ha- 
ving thus ſet himſelf at liberty, he travelled through 
Germany, Italy, Switzerland, Holland, and England, 
in which laſt country he refided three years, and con- 
tracted intimacies with the greateſt men then alive; for 
Locke and Newton were dead. The reſult of his ob- 
ſervations was, „that Germany was fit to travel in, I- 
taly to ſojourn in, England to think in, and France 
to live in.” On his return he retired for two years to 
his eſtate at La Brede, where he finiſhed his work 
On the Cauſes of the Grandeur and Declenſion of the Ro- 
mans; which appeared in 1734. The reputation ac- 
quired by this laſt work only cleared the way for his 
greater undertaking, the Spirit of Laws, which was 
rinted at Geneva in 2 vols 4to. 1750. This was 
1mmediately attacked by the adverſaries of his Perfian 
Letters, in a multitude of anonymous pamphlets; con- 
taining all the reproaches to which a liberal mind is 
expoſed from craft and ignorance, M. Monteſquieu 
drew up a defence of this work ; which, for truth, mo- 
deration, and delicacy of ridicule, may be regarded as 
a mode] in its way. This great man was peaceably 
enjoying that fulneſs of eſteem which his great merits 
had procured him, when he fell fick at Paris, and 
died on the 10th of February 1755.—The following 
character of this great man is drawn by Lord Cheſter- 
field. © His virtues did honour to human nature, his 
writings jultice. A friend to mankind, he aſſerted their 
undoubted and unalienable rights with freedom, even 
in his own country ; whoſe prejudices in matters of 
religion and government he had long lamented, and 
endeavoured, not without ſome ſucceſs, to remove. He 
well knew, and jultly admired, the happy conſtitution 
of this country, Where fixed and known laws equally 
reſtrain. monarchy from tyranny, and liberty from li- 
centiouſneſs. His works will illuſtrate his name, and 


ſurvive him, as long as right reaſon, moral obligation, 


was ſpirited, agreeable, and inſtructive. Nobod 
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and the true ſpirit of laws, ſhall be und 

ſpeRed, and maintained.“ As to his — 
ties, we are told by his elogiſt M. d'Alembert, *. « he 
was of a ſweet, gay, and even temper. Hig converſation 


b y told a 
ſtory in a more lively manner, or with-more grace and 
leſs affectation. He bad frequent abſence of mind 


but always awaked from it by ſome unexpected Rirok 
that re-animated the lan uiſhing converſation, Tho 
he lived with the great, be retired whenever he could 
to his eſtate in the country, and there met his books 
bis philoſophy, and his repoſe. Surrounded at hi 
leiſure-hours with peaſants, after having ſtudied man 
in the commerce of the world, he ſtudied him in thoſe 
ſimple people ſolely inſtructed by nature. With them 
he cheerfully converſed; he endeavoured, like Socrates, 
to find out their genius, and appeared as happy with 
them as in the moſt brilliant aſſemblies; eſpecially 
when he reconciled their differences, and by his beneſi. 
cence relieved them from their diſtreſſes.“ 

Beſides the works already mentioned, M. Monteſ. 
quieu wrote ſeveral ſmall pieces, as the Temple of Gni. 
dus, Lyſimachus, and Eſſay vpon Taſte, which is leſt 
unfiniſhed. His works have been collected ſince bis 
death, and printed at Paris in a ſplendid edition, in 
quarto. They have likewiſe all of them been tranſlated 
into Engliſh. 8 | 
| MONTFAUCON (Bernard de), a very learned 
BenediQine of the congregation of St Maur, fingular- 
ly famous for his hooked e in Pagan and eccleliafti- 
cal antiquities, was born of an ancient and noble fami- 
ly in Languedoc, in 1655. He ſerved for ſome time 
in the army ; but the death of his parents mortified 
him ſo with regard to the world, that he commenced 
BenediQine monk in 1675, and applied himſelf in- 
tenſely to ſtudy. Though Montfaucon's life was long, 
healthy, retired, and laborious, his voluminous publi- 
cations ſeem ſufficiently to have employed the whole; 
excluſive of his greateſt undertaking, for which he wil 
be always memorable. This was his Antiquite ex. 


plique, written in Latin and French, illuſtrated with e- 


legant plates, in 10 vols folio, to which he added 2 
ſupplement of 5 vols more. He died at the abbey of dt 
Germain in 1741. 

MONTFERRAT, a province of Italy, with the 
title of a duchy; bounded on the eaſt by the duchy of 
Milan, and part of the territory of Genoa z on the 
north, by the Vercelleſe and Canaveſe; on the welt, by 
Piedmont properly ſo called ; and on the ſouth by the 
territory of Genoa, from whence it is ſeparated by the 
Appennine mountains. It contains 200 towns and 
caſtles; and is very fertile and well cultivated, abound- 
ing in corn, wine, oil, and ſilk. It belongs 10 the 
king of Sardinia, Caſal is the capital town. 

MONTGOMERY, the 2. a county of the 
ſame name in North Wales, took its name from Roger 
de Montgomery earl of Shrewſbury, who built the 
caſtle ; but it is called by the Welſh Tre Valdauin, 
that is, Baldwin's town; having been built by Bald- 
win, lieutenant of the marches of Wales, in the reißt 
of William I, The Welſh, after having put the gat. 
riſon to the ſword, demoliſhed it in 1095 3 but _ 
ry III. rebuilt it, and granted it the priviteges of A 
free borough, with other liberties. It is a large i” 
tolerably well built town, in a healthful . 
tertile ſoil, It ſends a member to patliament, and * 
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or on wy ; but they were demoliſhed in the civil wars. 
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It had alſo formerly a tower 


3. 10. N. Lat. 52. 36. 
. eee bee a county of North Wales, 35 


es in length and 34 in breadth; bounded on the 
or by Mionethfhire and Denbighſhire, on the 
eaſt by Shropſhire, on the ſouth by Radnor and 
Cardiganſhires, and on the weſt by another port of 
Merionethſhire. It contains about 34,000 inha itants, 
and between 5000 and 6000 houſes, The county 18 
full of high hills, with a few valleys and meadows fit 
for corn and paſture. The air is ſharp and cold on the 
mountains, but is more mild in the valleys. 

MONTH, the twelfth part of a year. See A- 


STRONOMY, N* 136. 


MONTMORENCY, a town of France, with the 


title of a duchy, remarkable for the tombs of the dukes 
of this name. It is ſeated on a hill, near a large val- 
ley, fertile in fruits, eſpecially excellent cherries. E. 
Long. 2. 24. N. Lat. 48. 59. 

Monruokkxe (Anne de), a peer, marſhal, and 
conſtable, of France, and one of the greateſt generals 
of the 16th century, defended, in 1512, the city of 
Mezieres againſt the emperor Charles V. and obliged 
the count of Naſſau to raiſe the ſiege. The following 
year he was made marſhal of France; and in 1525 fol- 
lowing king Francis I. into Italy, he was taken with 
that prince at the battle of Pavia, which was fought 
contrary to his advice. The important ſervices he af- 
terwards rendered the ſtate were rewarded by the ſword 
of conſtable of France, with which he was preſented 
by the king on the 10th of February 1538. He af- 
terwards underwent various revolutions of fortune both 
at court and in the field. At laſt, being wound- 
ed at the battle of St Denis, which he gained on 
the 10th of November 1567, he died of his wounds 
two days after, at 74 years of age. It is ſaid, that a 
cordelier attempting to prepare him for death, when 
he was covered with blood and wounds, after the battle 
of St Denis, he replied in a firm and fteady voice: 
„% Do you think that a man who has lived near 80 
years with honour, has not learnt to die for a quarter 
of an hour?“ 

MONTPELIER, one of the handſomeſt towns of 
France, and the moſt conſiderable in Languedoc ex- 
cepting Tholouſe, is fituated in E. Long. 4. 20. N. 
Lat. 45. 58. It hath a citadel, a biſhop's ſee, a fa- 
mous univerſity where the art of medicine is taught, a 
royal academy of ſciences, and a mint. The ftreets 
are very narrow and crooked ; but always clean, be- 
cauſe lying on a deſcent. The inhabitants are reckon- 
ed about 30,000 in number, among whom are a great 
number of phyſicians and apothecaries. This place is 
celebrated for its medicinal-compoſitions, which are 
diſributed all over Europe; particularly Hungary- 
water, oil of lavender, ſyrup of capillaire, eſſences, and 
perfumes. The air is extremely healthy, for which 
reaſon valetudinarians come hither from all parts for 
their recovery, It is ſeated on a hill, on the river 
Merdanſon, which paſſes into ſeveral parts of the town 
through ſubterranean vaults. 

| MONT-xza, an iſland of North America, in the 
er St Lawrence, about 28 miles long and 10 broad. 
lobe ſoil is very fertile, and the air wholeſome. It be- 
A Reg to the French; but was taken by the generals 

crit and Murrayion the 8th of September 1760, 
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the French forces were to be ſent to Old Montſcrrat. 
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itulation, al 
Ne and, conſequently, all Canada became ſubject 
to the crown of Great Britain: this ceſſion was con- 
firmed by the peace of 1763. The town is pretty 
well fortified; and has a pleaſant fituation, with wide 
open ſtreets. It is built on the fide of the river, 
from whence there is a gradual eaſy aſcent to what is 
called the Upper Town. The Hotel Dieu, the ma- 
—_ and the place of arms, are in the Lower 

own ; which is alſo the refidence of the merchants, 
The ſeminary or ſchool, the pariſh-church, the monks 
called Recolets, the Jeſuits, and the nuns, are in the 
Upper; where likewiſe the late governor, and moſt of 
the officers, reſided. There are alſo a general hoſpi- 
tal, and a church belonging to the Jelaits, which is 
large and well-built, 'The inhabitants carry on a 
trade with the ſavages in ſkins and furs. It is 120 
miles ſouth-weſt of Quebec, and 110 north of Albany. 
W. Long. 72. 4. N. Lat. 45 35. 

MONT ROSE, a handſome town of North Britain, 
in the ſhire of Angus, ſituated at the mouth of the 
river Eſk, on the German Ocean, 46 miles north- eaſt 
of Edinburgh. 

Steel ſpaws are very numerous in the country round 
Montroſe. Beſides theſe, there is a well near this 
town, whoſe water is of a whitiſh colour, ſoſt taſte, 
and faintly diſcovering a mineral quality, and is of a 
different nature from the ſteel one. It is univerſal- 
ly diuretic ;-and has been found uſeful in ſtrangu- 
ries, ſcorbutic diſorders, flatulencies, &c, 

MoxTrost (Marquis of). See GRAHam; and Bxr- 
TAIN, n* 137, 138, 143, 165. 

MONTSERRAT, aa high mountain of Spain, in 
Catalonia, on which is a famous monaſtery and cha- 
pel, dedicated to the Virgin Mary, whoſe image is 
ſaid to perform many miracles; ſo that numbers of 
pilgrims reſort hither. It is inhabited by monks of ſe- 
veral nations, who entertain all that come out of de- 
votion or curioſity, for three days gratis. This moun- 
tain is ſaid to be 10 miles in circumference, and five 
high, from the top of which there is a view of the 
country to-the diane of 150 miles. It is 25 miles 
N. W. of Barcelona. E. Long 2. 35. N. Lat. 41. 40. 

MoxTsERRAT, one of the Caribbee Iſles belong- 
ing to Great Britain. It is a very ſmall, but very 

leaſant iſland, ſo called by Columbus from its reſem- 
lance to a famous mountain near Barcelona in Cata- 


lonia. It lies in W. Long. 61. o. N. Lat. 16. 50. 
having Antigua to the north-eaſt, St Chriſtopher's 
and Nevis to the north-welt, and Guadaloupe lying 


ſouth ſouth - caſt at the diſtance of about nine leagues. 
In its figure it is nearly round, about nine miles in- 
extent every way, 27 in circumference, and is ſup- 
poſed to contain about 40,000 or 50,000 acres, 'The 
climate is warm, but leſs ſo than in Antigua, and 
is eſteemed very healthy. The foil is mountainous, 
but with pleaſant valleys, rich and fertile, between 
them ; the hills are covered with cedars and other fine 
trees. Here are all the animals as well as vegetables 
and fruits that are to be found in the other iſtands, 
and not at all inferior them in quality. The inhabi- 
tants raiſed formerly a conſiderable quantity of indigo, 
which was none of the beſt, but which they cut four 
times a-year. The preſent product is cotton, rum, 


and ſugar. There is no good harbour, but three to- 
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Montſerrat jerable roads at Plymouth, Old Harbour, and Ker's- 


Moore. 


bay, where they ſhip the produce of the iſland. Public 
affairs are adminiſtered here as in the other iſles, by a 
lieutenant-governor, council, and aſſembly, compoſed 
of no more than eight members, two from each of the 
four diſtrits into which it is divided. The wonderful 
effects of induſtry and experience in meliorating the 
gifts of nature have been no where more conſpicuous 
than in theſe iſlands, and particularly in this, by gra- 
dually improving their produce, more eſpecially of 
late years, ſince the art of planting hath been reduced 
to a regular ſyſtem, and almoſt all the defects of foil 
ſo thoroughly removed by proper management and 
manure, that, except from the failure of ſeaſons, or the 
want of hands, there is ſeldom any fear of a crop. In 
1770 there were exported from this iſland to Great 
Britain 167 bags of cotton, 16701.; 740 hogſheads 
of rum, 7400). To Ireland 133 ditto, 133ol.; 4338 
hogfheads 232 tierces 202 barrels of ſugar, 79,5071. 
in the whole 89, 907 l. To North America 12, 633]. 
There are a few ſhips employed in trading to this 
iſland from London and from Briſtol. As to the 
number of inhabitants, according to the moſt probable 
accounts, they conſiſt of between 1200 and 1500 
whites, and from 10,000 to 12,000 negroes, tho' ſome 
ſay not ſo many. 


MONUMENT, in architecture, a building deſtined 


to preſerve the memory, &c, of the perſon who raiſed . 


it, or the perſon for whom it was raiſed; ſuch are a 
mauſoleum, a triumphal arch, a pyramid, &c. 

MOOD, or Mops. See Mopr. 

Moops / Syllogiſm. See Locic, n* 85. 

Moop, or Mode, in grammar, the different manner 
of conjugating verbs. See GRAMMAR, 

MOON, in aſtronomy. See ASTRONOMY, paſſin. 

Moox-Mort in botany. See LuxARIA. 

MOOR, in country affairs, denotes an unlimited 
tract of land, uſually over-run with heath. 

Moor-Coct, or Gor-cock. See TETRAO. 

Moos- Stone, a valuable ſtone, much uſed in the 
coarſer works of the preſent builders; being truly a 
white granite, of a marbly texture, 

MOORE, or Monz, (Edward), a late ingenious 
writer, was bred a linen-draper, but quitted buſineſs 
to join the retinue of the muſes; and he certainly had 
a very happy and pleaſing talent for poetry. In his Trial 
of Selim the Perſian, he complimented lord Lyttelton 
in an elegant kind of panegyric, couched under the 
appearance of accuſation : and his Fables for the female 
ſex, for eaſy verſification, poignant ſatire, and ftri- 
king morals, approach nearer to the manner of Gay, 
than any other of the numerous imitations of that 
author. He wrote alſo three dramatic pieces ; 'The 
Gameſter, a tragedy ; The Foundling, and Gil Blas, 
comedies. 'The ſucceſs of theſe was not ſuch as they 
merited ; the firſt of them having met with a cold re- 
ception, for no other apparent reaſon but becavſe it 
too nearly touched a favourite and faſhionable vice; 
and the ſeeond having been condemned for its ſuppoſed 
reſemblance to Sir Richard Steele's Conſcious Lovers, 
but to which good judges have been inclined to give 
it greatly the preference, Mr Moore married a lady 
of the name of Hamilton, daughter to Mr Hamilton 
table- decker to the princeſſes ; who had herſelf a very 
peotical turn, and has been ſaid to have aſſiſted him 
in the writing of his tragedy. One ſpecimen of her 
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1 M O- 0) 
poetry, however, was handed about before 
riage, and has ſince appeared in print in different col. 


lections of ſongs, particularly in one called the Gold. Noo, 


nch. It was addreſſed to a daughter of th 
{ : e famo 
Stephen Duck ; and begins with the following — 
Would you think it, my Duck, for the fault 1 5 
Your jenny, at laſt, is quite covetous — I TY 


Tho“ millions if Fortune ſhould laviſhly pour 
I ſtill ſhou'd be wretched, if 1 had not More 0 


And after half a dozen ſtanzas more, in which with 
great ingenuity and delicacy, and yet in a mance 
that expreſſes a ſincere affection, ſhe has quibbled on our 
author's name, ſhe concludes with the following lines: 


You vill wonder, my girl, who this dear one c 

Whoſe merit can boaſt ſuch a conqueſt as me: v9 
But you ſhau't know his name, tho' I told you before 
It begins with an M, but I dare not ſay Mok E. 


In the year 1753, Mr Moore commenced a weekly 


miſcellaneous paper, intitled The World, by Adam Fitz- 
Adam; in which undertaking he was aſſiſted by lord 


Cheſterfield with ſome eſſays. This paper was collec. 
ted into volumes, and Mr Moore died ſoon after, 

MOORING, the a& of confining and ſecuring a 
ſhip in a particular ſtation, by chains or cables, 
which are either faſtened to the adjacent ſhore, or to 
anchors in the bottom. | 

A ſhip may be either moored. by the head, or by 
the head and ſtern: that is to ſay, ſhe may be ſecured 
by anchors before her, without any behind ; or ſhe 
may have anchors out, both before and behind her; 
or her cables may be attached to poſts, rings, or moor- 
ings, which anſwer the ſame purpoſe. 

When a ſhip is moored by the head with her own 
anchors, they are diſpoſed according to the circum- 
ſtances of the place where ſhe lies, and the time ſhe 
is to continue therein. Thus wherever a tide ebbs 
and flows, it is uſual to carry one anchor out to- 
wards the flood, and another towards the ebb, par- 
ticularly. where there is little room to range about ; 
and the anchors are laid in the ſame manner, it 
the veſſel is moored head and ſtern in the fame 
place. The ſituation of the anchors, in a road or 
bay, is uſually oppoſed to the reigning winds, or 
thoſe which are moſt dangerous; 10 that the ſhip 
rides therein with the effort of both her cables. Thus 
if ſhe rides in a bay, or road, which is expoſed to a 
northerly wind and heavy ſea from the ſame quarter, 
the anchors paſſing from the oppoſite bows ought to 
lie eaſt and weſt from each other: hence both the 
cables will retain the ſhip in her ſtation with equal 
effort againſt the action of the wind and ſea. 

MOOSE, or ELx. See CERvus. 

MOOT, a difficult caſe argued by the young bar- 
riſers and ſtudents at the inns of court, by way o 
exerciſe, the better to qualify them for practice, and 
to defend the cauſes of their clients. This, which is 
called mooting, is the chief exerciſe of the inas o! 
court. Particular times are appointed for the argu'"s 
moot-caſes: the place where this exerciſe is perform. 
was anciently called o2t-hall; and there 15 3 bail!“ 
or ſurveyor of the moots, annually choſen by tb 
bench, to appoint the moot- men for the inns of chan- 
cery, and to keep an account of the performance 
exerciſes. The word is formed either from the my 
metan, gemetan, e meeting ;”” or from the French 119 
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their mar. Moorig 


ORAL PHILOSOPHY is © The ſcience of MAx- 

„N ERS or PUTY ; Which it traces from man's 
« nature and condition, and ſhews to terminate in his 
« happineſs.” In other words, it is * The knowledge 
« of our DUTY and FELICITY ;** or, © The art of be- 
« ing vIRTUOUS and HAPPY." 

It is denominated an art, as it contains a ſyſtem of 
rules for becoming virtuous and happy. Whoever 
practiſes theſe rules, attains an habitual power or fa- 
cility of becoming virtuous and happy. It is likewiſe 
called a ſcience, as it deduces thole rules from the 
principles and conncteions of our nature, and proves 


that the obſervance of them is productive of our hap- 


ineſs. 

4 It is an art, and a ſcience, of the higheſt dignity, 
importance, and uſe. Its object is man's duty, or his 
conduct in the ſeveral moral capacities and connections 
which he ſuſtains. Its office is to direct that conduct; 
to ſhew whence our obligations ariſe, and where they 
terminate. Its uſe, or end, is the attainment of hap- 
pineſs; and the means it employs are rules for the 
right conduct of our moral powers. 

Moral Philoſophy has this in common with Natural 
Philoſophy, that it appeals to nature or fact; depends 
on obſervation ; and builds its reaſonings on plain un- 
controverted experiments, or upon the fulleſt induc- 
tion of particulars of which the ſubject will admit. We 
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CNHApP. I. 
Of MN and his CONNECTIONS. 


AN is born a weak, helpleſs, delicate creature, 
unprovided with food, cloathing, and whatever 
elſe is neceſſary for ſubſiſtence or defence. And yet, 
expoſed as the infant is to numberleſs wants and dan- 
gers, he is utterly incapable of ſupplying the former, 
or ſecuring himſelf againſt the /atter. But, though 
thus feeble and expoſed, he finds immediate and ſure 
relources in the affedion and care of his parents, who 
refuſe no labours, and forego no dangers, to nurſe and 
rear up the tender babe. By theſe powerful inſtincts, 
as by ſome mighty chain, does nature link the parent 
to the child, and form the ſtrongeſt moral connection 
on his part, before the child has the leaſt apprehenſion 
of it, Hunger and thirſt, with all the ſenſations that 
accompany or are connected with them, explain them- 
ſelves by a language ſtrongly expreſſive, and irreſiſti- 
bly moving. As the ſeveral ſenſes bring in notices 
and informations of ſurrounding objects, we may per- 
ceive in the young ſpectator early ſigns of a growing 
wonder and admiration. Bright objects and ſtriking 


ſounds are beheld and heard with a {ort of commotion 
and ſurpriſe. But, without reſting on any, he eager- 
ly paſſes on from object to object, ſtill pleaſed with 
Thus the /ove of novelty is 


whatever is moſt new. 
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muſt obſerve, in both theſe ſciences, how nature 1s 
affected, and what her conduct is in ſuch and ſuch cir- 
cumſtances. Or, in other words, we muſt collect the 
appearances of nature in any given inſtance ; trace 
theſe to ſome general principles, or laws of operation, 
and then apply theſe principles or laws to the explain- 
ing of other phænomena. | 

Therefore Moral Philoſophy inquires, not how 
man might have been, but how he is, conſtituted : 
not into what principles or diſpoſitions his actions 
may be artfully reſolved ; but from what principles 
and diſpoſitions they actually flow : not what he may, 
by education, habit, or foreign influence, come to be, 
or do; but what, by his nature, or original conſtitu- 
ent principles, he is formed to be and do. We diſco- 
ver the office, uſe, or deſtination of any work, whe- 
ther natural or artificial, by obſerving its ſtructure, the 
parts of which it conſiſts, their connection or joint ac- 
tion. It is thus we underſtand the office and ule of a 
watch, a plant, an eye, or hand. It is the ſame with 
a living creature, of the rational, or brute kind. 
Therefore, to determine the office, duty, or deſtina- 
tion of man ; or, in other words, what his buſineſs is, 
or what conduct he is obliged to purſue ; we muſt in- 
ſpect his conſtitution, take every part to pieces, exa- 
mine their mutual relations one to the other, and the 
common effort or tendency of the whole. 
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formed, and the paſſion of werder kept awake. By 
degrees he comes acquainted with the moſt familiar 
objects, his parents, his brethren, and thoſe of the. 
family who are moſt converſant with him. He con- 
tracts a fondueſ for them, is uneaſy when they are 
gone, and charmed to ſee them again, Theſe feel- 
ings become the foundation of a Meral attachment on 
his fide, and by this reciprocal ſympathy he forms the 
domeſtic alliance with his parents, brethren, and other 
members of the family. Hence he becomes intereſted 
in their concerns, and feels joy or grief, hope or fear, 
on their account, as well as his own. As his affec- 
tions now point beyond himſelf to others, he is deno- 
minated a good or ill creature, as he ſtands ue or i// 
affected to them. Theſe then are the firſt links of the 
moral chain, the early rudiments, or outlines of his 
character, his firſt rude eſſays towards agency, free - 
dom, manhood. 


When he begins to make excurſions from the nur- His childs. 
ſery, and extends his acquaintance abroad, he forms hood. 


a little circle of companions, engages with them in 
play, or in queſt of adventures, and leads, or is led 
by them, as his genius is more or leſs aſpiring. Tho” 
this is properly the ſeaſon in which appetite and paſ- 
ſton have the aſcendant, yet his imagination and in- 
tellectual powers open apace ; and as the various ima- 
ges of things paſs before the mental eye, he forms va- 
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riety of taſtes; reliſhes ſome things, and diſlikes others, 
as his parents, companions, and a thouſand other cir- 


cumſtances, lead him to combine agreeable or diſa- 


2 
His youth. 


4 
His man- 


hood. 


greeable ſets of ideas, or repreſent to him ohjects in 
alluring or odious lights. | 

As his views are enlarged, his active and ſocial 
powers expand themſelves in proportion ; the /ove of 
action, of imitation, and of praiſe, emulation, curio- 


ſity, dociliiy, a paſſion for command, and fondneſs cf ſpring. The experience of the aged is formed 


change. His paſſions are quick, variable, and pliant 
to every impreſſion ; his attachments and diſguſts 
quickly ſucceed each other. He compares things, di- 
{tinguiſhes actions, judges of characters, and loves or 
lates them, as they appear well or ill affected to him- 
ſelf, or to thoſe he holds dear. Mean while he ſoon 
grows ſenſible of the conſequences of his own aCtions, 
as they attract applauſe, or bring contempt ; he tri- 
umphs in the former, and is aſhamed of the latter; 
wants to hide them, and bluſhes when they are diſco- 
vered. By means of theſe powers he becomes a fit 
ſubject of culture, the moral tie is drawn cloſer, he 
feels that he is accountable for his conduct to others as 
well as to himſelf, and thus is gradually ripening for 
ſociety and action. | 

As man advances from childhood to youth, his paſ- 
ſions as well as perceptions take a more extenſive 
range. New ſenſes of pleaſure invite him to new 
yon. he grows ſenſible to the attractions of beauty, 
feels a peculiar ſympathy with the ſex, and forms a 
more tender kind of attachment than he has yet expe- 
rienced. This becomes the cement of a zew moral 
relation, and gives a ſofter turn to his paſſions and be- 
haviour. In this turbulent period he enters more 
deeply into a reliſh of friendſhip, compamy, exerciſes, 
and diverſions ; the /ove of truth, of imitation, and 
of deſign, grows upon him ; and as his connections 
ſpread among his neighbours, fellow-citizens, and coun- 
try-men, his thirſt of praiſe, emulation, and ſocial af- 
fectiens grow more intenſe and active. Mean while, 
it is impoſſible for him to have lived thus long without 
having become ſenſible of thoſe more auguſt ſignatures 
of order, wiſdom, and goodneſs, which are ſtamped 
on the viſible creation ; and of thoſe ſtrong ſuggeſtions 
within himſelf of a parent-mind, the ſource of all in- 
telligence and beauty; an object as well as ſource of 
that activity, and thoſe aſpirations which ſometimes 
rouſe his inmoſt frame, and carry him out of himſelf 
to an almighty and all- governing power: Hence ariſe 
thoſe ſentiments of reverence, and thoſe affections of 
gratitude, reſignation, and love, which link the foul 
with the Author of Nature, and form that moſt ſub- 
lime and god-like of all connections. X 

Man having now reached his prime, either new 
paſſions ſucceed, or the old ſet are wound up to an 
higher pitch. For, growing more ſenſible of his con- 
nections with the public, and that particular commu- 
nity to which he more immediately belongs; and ta- 
king withal a larger proſpect of human life, and its 
various wants and enjoyments; he forms more inti- 
mate friendſhips, graſps at power, courts honour, lays 
down cooler plans of intereſt, and becomes more at- 
tentive to the concerns of ſociety ; he enters into fa- 
mily connections, and indulges thoſe charities which 
zriſe from thence. The reigning paſſions of this pe- 


and ſympathize one with another. By this admirable 
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riod powerfully prompt him to provide Part 
of liſe ; and wh . a a 
influence in urging the nan, now in full vigour x 
requite the aftection and care of his parents, b fy 
plying their wants and alleviating their infiemies 13 


At length human life verges downwards ; and old Old . 
age creeps on apace, with its anxiety, love of eaſe by 
interefledneſs, fearfulneſs, foreſight, and love of 5. 


F off 


; to di- 
rect, and their coolneſs to temper, the heat of — 


the former teaches them to look back on paſt folli 

and the latter to look forward into the conſequenc : 
of things, and provide againſt the worſt. Thus ey " 
age has its peculiar genius and ſet of paſſions corre. 
ſponding to that period, and moſt conducive to the 
proſperity of the reſt. And thus are the warts of one 
period ſupplied by the capacities of another, and the 
weakneſſes of one age tally to the paſſions of another. 


Beſides theſe, there are other paſſions and affections Paſſions o 
of a leſs ambulatory nature, not peculiar to one period, every al 


but belonging to every age, and acting more or leſs in 
every breaſt throughout life. Such are felf-love, be. 
nevolence, love of life, honour, ſhame, hope, fear, de. 
fire, averſion, joy, ſorrow, anger, and the like. The 
two firſt are affections of a cooler (train, one pointin 
to the good of the individual, the other to that of the 
ſpecies ; joy and ſorrow, hope and fear, ſeem to be 
only modifications, or different exertions, of the ſame 
original affections of love and haired, deſire and aver. 
ſion, ariſing from the different circumſtances or poſi- 
tion of the object de ſired or abhorred, as it is preſent 
or abſent, From theſe likewiſe ariſe other ſecondary 
or occaſional paſſions, which depend, as to ther exiſt- 
ence and ſeveral . dee upon the original affections 
being gratified or diſappointed, as auger, complacence, 
confidence, jealouſy, love, hatred, dejection, exalta- 
tion, contentment, diſguſt, which do not form leading 
paſſions, but ratber hold of them. ö - 
By theſe ſimple but powerful ſprings, whether pe- Their joi 
riodical or fixed, the life of man, weak and indigent 0 
as he is, is preſerved and ſecured, and the creature is 
prompted to a conſtant round of action, even to ſup- 
ply his own numerous and ever-returning wants, and 
to guard againſt the various dangers and evils to which 
he is obnoxious. By theſe links men are connected 
with each other, formed into families, drawn into par- 
ticular communities, and all united as by a common 
league into one ſyſtem or body, whoſe members feel 


adjuſtment of the conſtitution of »2a7 to his fate, and 
the gradual evolution of his powers, order is main- 
tained, ſociety upheld, and human life filled with that 
variety of paſſion and action which at once enliven and 
diverſify it. 8 
This is a ſhort ſketch of the principal movements of The ar 
the human mind. Yet, theſe movements are not the . 
whole of man; they impel to action, but do not direct Po 
it; they need a regulator to guide their motions, to 
meaſure and apply their forces: and accordingly 
they have one that naturally ſuperintends and diref!s 
their action. We are conſcious of a principle within 
us, which examines, compares, and weighs things, 
notes the differences, obſerves the forces, and fore- 
ſees the conſequences of affections and actions. be 


ar 


el 


* 
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heſe pow- 
diffe- 
nt from 
echlons. 
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efenſive 
lions, 


wiſon of 
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this power We look back on paſt times, and forward 
into futurity, gather experiences, eſtimate the real 
and comparative value of objects, lay out ſchemes, 
contrive means to execute them, and ſ-ttle the whole 
order and cxconomy of life. This power we com- 
monly diſtinguiſh by the name of reaſon or reflection, 
the buſineſs of which is not to ſuggeſt any original no- 
tices or ſenſations, but to canvals, range, and make 
deductions from them. 55 

We are intimately conſcious of another principle 
within us, which approves of certain ſentimenta, paſe 
ſions, and ations, and diſapproves of their contraries. 
jn conſequence of the deciſions of this inward judge, 
we denominate ſome actions and principles of conduct 
right, honeſt, good ; and others wrong, diſhuneſt, ili. 
The former excite our eſteem, moral complacence, 


and aſſection, immediately and originally of them 


ſelves, without regard to their conſequences, and whe- 
ther they affect our intereſt or not. The latter do as 
naturally and neceſſarily call forth our contempt, ſcorn, 
and averſion, That power by which we perceive 
this difference ip affections and actions, and feel a con- 
ſequent reliſh or diſlike, is commonly called conſcience 
or the moral ſenſe, Whether ſuch a power belongs 
to human nature or not, muſt be reterred to every 
one's experience of what paſſes within himſelf. 

Theſe two powers of reaſon and conſcience are 
evidently principles different in zature and kind from 
the paſſions and affections. For the paſſions are mere 
force or power, blind impulſes, acting violently and 
without choice, and ultimately tending each to their 


reſpective objects, without regard to the intereſt of 


the others, or of the whole ſyſtem. Whereas the di- 
recting and judging powers diſtinguiſh and aſcertain 
the different forces, mutual proportions and relations, 
which the paſſions bear to each other and to the whole ; 
recognize their ſeveral degrees of merit, and judge of 
the whole temper and conduct, as they reſpect either 
the individual or the ſpecies ;- and are capable of di- 
recting or reſtraining the blind impulſes of paſſion in 
a due conſiſtency one with the other, and a regular 
ſubordination to the whole ſyſtem. 


This is ſome account of the conſtituent principles of 


paſlions, our nature, which, according to their different mix- 


tures, degrees, and proportions, mould our character 
and {way our conduct in life. In reviewing that large 


train of affections which fill up the different ſtages of 


human life, we perceive this obvious diſtinction among 
them ; that ſome of them reſpect the goed of the int 
dividual, and others carry us beyond ourlelves to the 
goed of the ſpecies or kind. The former have there- 
tore been called private, and the latter public affec- 
tons, Of the firſt ſort are, /ove of life, of pleaſure, 
of power, and the like. Of the laſt are compaſſion, 
gratitude, friendſhip, natural affefion, and the like. 
Of the private paſſions *, ſome reſpect merely the ſe- 
curity and defence of the creature, ſuch as reſentment 
and fear; whereas others aim at ſome poſitive ad- 
vantage or good, as wealth, eaſe, fame. The former 
ſort therefore, becauſe of this difference of objects, 


may be termed defenſive paſſions. Theſe anfwer to 


our dangers, and prompt us to avoid them if we can, 
or boldly to encounter them when we cannot. 
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private poſitive good, may be called appetitive. How- 


TS 


The other claſs of private paſſions, which purſue » 


13 


rivate or 


appetitive 


ever, we ſhall {till retain the name of private, in con- paſſions. 


tradiſtinction to the defenſive paſſions. Man has a 
great variety of wants to ſupply, and. is capable of 
many enjoyments, according to the ſeveral periods of 
his life, and the different ſituations in which he 1s 
placed. To theſe therefore a ſuitable train of private 
paſſions correſpond, which engage him in the purſuit 


of whatever is neceſſary for his ſubſiſtence or wel- 
fare. 


14 
Our public or ſocial affections are adapted to the Public paſ- 
ſeveral ſocial connections and relations which we bear ſions. 


to others, by making us ſenſible of their dangers, and 
intereſting us in their wants, and ſo prompting us to 
ſecure them againſt one and ſupply the other. 

This is the firſt ſtep then to diſcover the duty and 
deſtination of man, the having analyſed the principles 
of which he is compoſed. It is neceſſary, in the next 
place, to conſider in what order, proportion, and mea- 
fare of thoſe inward principles, virtue, or a ſound mo- 
ral temper and right conduct conſiſts; that we may 
diſcover whence Moral obligation ariſes. 


CHAp. II. 
Of DuTy, or MoRaL OBLIGATION. 


, N 5 
Ir is by the end or deſign of any power or move- The mea- 

ment that we muſt direct its motions, and eſtimate ſure of 

the degree of force neceſſary to its juſt action. If it Fowers: 


wants the force requiſite for the obtaining its end, we 
reckon it defective ; if it has too much, ſo as tv be 
carried beyond it, we ſay it is overcharged; and in 
either caſe it is imperfect and ill-contrived. If it has 
juſt enough to reach the ſcope, we eſteem it right and 


as it ſhould be. Let us apply this reaſoning to the paſ- 
lions, | | 


16 


The defence and ſecurity of the individual being the Meaſure of 


aim of the defenſive paſſions, that ſecurity and defence 
muſt be the meaſure of their ſtrength or indulgence. 


end, or if they carry us beyond it, i. e. raiſe unneceſ- 
ary commotions, or continue longer than is needful, 
they are unfit to anſwer their original deſign, and 
therefore are in an unſound and unnatural ſtate. The 
exerciſe of fear or of reſentment has nothing deſirable 
in it, nor can we give way to either without painful 
ſenſations. Without a certain degree of them, we are 
naked and expoſed. With too high a proportion of 
them, we are miſerable, and often injurious to others. 
Thus cowardice or timidity, which is the exceſs of 
fear, inſtead of ſaving us in danger, gives it too for- 
midable an appearance, makes us incapable of attend- 
ing to the beſt means of preſervation, and diſarms 
us of courage, our natural armour. Fool. hardine s, 
which is the want of a due meaſure of fear, leads us 
heedleſsly into danger, and lulls us into a pernicious ſe- 
curity. Revenge, i. e. exceſſive reſentment, by the 


violence of its commotion, robs us of that preſence of 


mind which is often the beſt guard againſt injury, and 
inclines us to purſue the aggreſſor with more ſeverity 
than ſelf-defence requires. Puſillauimity, or the want 
of a juſt indignation againſt wrong, leaves us quite un- 
guarded, and tends to ſink the mind into a paſſive 


a 2 ) enervated 


* Here we uſe paſſions and affections without diſunction. Their difference will be marked afterwards. 


the defen- 
ſive paſ- 
If they are ſo weak as to prove inſufficient for that hone, 
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eneryated tameneſs. Therefore © To keep the de- 
ce fenſive paſſions duly proportioned to our dangers, 
« is their natural pitch and tenor.“ 


Meaſure of The private paſſions lead us to purſue ſome poſe» 
the private tive ſpecies of private good: that good therefore 


which is the object and end of each mult be the mea- 
ſure of their reſpective force, and direct their opera- 
tion. If they are too weak or Huggiſh to engage us 
in the purſuit of their ſeveral objects, they are evi- 
dently deficient ; but if they defeat their end by their 
impetuoſity, then are they ſtrained beyond the Juſt 
tone of nature. Thus vanity, or an exceſſive paſſior: 
for applauſe, betrays into ſuch meanneſſes and little 
arts of popularity as makes us forfeit the honour we 
ſo anxiouſly court. On the other hand, a total indif- 
ference about the efleem of mankind removes a ſtrong 
guard and ſpur to virtue, and lays the mind open to the 
moſt abandoned proſecutions. Therefore, © to keep 
ce our private paſſions and deſires proportioned to our 
© warts, is the juſt meaſure and pitch of this claſs of 
« affections.” 

The defenſive and private paſſions do all agree in 
general, in their tendency or conduciveneſs to the in- 
tereſt or good of the individual. Therefore, when 
there is a colliſion of intereſt, as may ſometimes hap- 
pen, that aggregate of good or happineſs, which is 
compoſed of the particular goods to which they re- 
ſpe ctively tend, muſt be the common ftandard by 
which their comparative degrees of ſtrength are to be 
meaſured : that is to ſay, if any of them, in the de- 
gree in which they prevail, are incompatible with the 
greateſt aggregate of good or moſt extenſive intereſt 
of the individual, then are they unequal and diſpro- 
portionate. For, in judging of a particular {ſtem or 
conſtitution of powers, we call that the ſupreme or 
principal end in which the aims of the ſeveral parts or 
powers coincide, and to which they are ſubordinate ; 
and reckon them in due proportion to each other, and 
right with regard to the whole, when they maintain 
that ſubordination of ſubſerviency. Therefore, © To 
« proportion our defenſive and private paſſions in ſuch 
* meaſure to our dangers and wants as beſt to fecure 
« the individual, and obtain the greateſt aggregate of 
« private good or happineſs, is their juſt balance or 
«© comparative ſtandard in caſe of competition.“ 


1 
Meaſure of In like manner as the public or ſocial affections point 
the public at the good of others, that good muſt be the meaſure 


of their force. When a particular ſocial affection, as 
gratitude? or friendſhip, which belongs to a particular 
focial connedion, viz. that of a benefator or of a 
friend, is too feeble to make us act the grateſul or 
friendly part, that affection, being inſufficient to anſwer 
its end, is d:fefive and unſound. If, on the other 
hand, a particular paſſion of this claſs counteract or de- 
feat the intereſt it is deſigned to promote, by its vio- 
lence or diſproportion, then is that paſſion exceſive 
and irregular. Thus natural affettion, if it degene- 
rates into a paſſionate fondneſs, not only hinders the 
parents from judging coolly of the intereſt of their 
offspring, but often leads them into a moſt partial and 
pernicious indulgence. | 


Collifion of As every kind affection points at the good of its par- 
ſocial affecs ticular object, it is poſſible there may be ſometimes a 


colliſion of intereſts or goods. Thus the regard due 
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to a friend may interfere with that which we Dan 


a community, In ſuch a competition of hte, 2 
1 


is evident that the greateſt is to be thoſen; and that 
is the greateſt intereſt which contains the greateſt ſu 
or aggregate of public good, greateſt in guantit 
well as duration. This then 1s the common ſand oy 
by which the reſpective forces and ſubordinations « of 
the ſocial affe ctions muſt be adjuſted. Therefore 
conclude, that © This claſs of affeQtions are ſound Mts 
„regular when they prompt us to purſue the inter- 
« of individuals in an intire conſiſtency with the py. 
blic good,” or, in other words,“ When they are qu 
«« proportioned to the dangers and wants of others 
« and to the various relations in which we ſtand to 
c individuals or to ſociety.” 
Thus we have found, by an induction of particulars 
the natural pitch or tenor of the different orders of 
affection, conſidered apart by themſelves. Now as 
the virtue or perfection of every creature lies in fol- 
lowing its nature, or actipg ſuitably to the juſt pro- 
portion and harmony of its ſeveral powers; there. 
fore, © The vIRTUE of a creature endowed with ſuch 
« affections as man mult conſiſt in obſerving or acting 
« agreeably to their natural pitch and tenor.“ 1 
But, as there are no independent affections in the Baan: 
fabric of the mind, no paſſion that ſtands by itſelf, fad 
without ſome relation to the reſt, we cannot pro- 
nonnce of any one, conſidered APART, that it is either 
too ſtrong or too weak. Its ſtrength and juſt propor- 
tion muſt be meaſured not only by its ſubſerviency to 
its own immediate end, but by the reſpect it bears to 


Ke 


the whole ſyſtem of affection. Therefore, we ſay a 


paſſion is to ſtrong, not only when it defeats its own 
end, but when it impairs the force of other paſſions, 
which are equally neceſſary to form a temper of mind 
ſuited to a certain &conomy or ſlate ; and too weak, 
not merely on account of its inſufficiency to anſwer 
its end, but becauſe it cannot ſuſtain its part or office 
in the balance of the whole ſyſtem. Thus the /ove 
of fe may be %% ſirong when it takes from the re- 
gard due to one's country, and will not allow one 
bravely to encounter dangers, or even death on its 
account. Again, the /ove of fame may be too weak 
when it throws down the fences which render virtue v 
more ſecure, or weakens the incentives which make 
it more active and public - ſpirited. | 1 
If it be aſked, © How far may the affe ctions to- Limits of 
« wards private good or happineſs be indulged ?” fachen 
One limit was before fixed for the particular indul- © 
gence of each, viz. their ſubordination to the common 
aggregate of good to the private ſyſtem. In theſe 
therefore a due regard is always ſuppoſed to be had 
to health, reputation, fortune, the freedom of attion, 
the unimpaired exerciſe of reaſon, the caln enſey- 
ment ef one*s ſelf, which are all private goods, A- 
nother limit now reſults from the balance of affection 
juſt named, viz. © The ſecurity and happineſs of 
others;” or, to expreſs it more generally, © a rie 
affection may be ſafely indulged, when, by that indul- 
ce gence, we do not violate the obligations which re. 
ce ſult from our higher relations or public connections. 
A juſt reſpect therefore being had to theſe boundaries 
which nature has fixed in the breaſt of every man, 
what ſhould limit our purſaits of private happinek” 
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1 nature ſullen and penurious ? Or does the God of 
nature envy the happineſs of his offspring ? 


J. 


lion of the public and private ſyſtem of affections, 
__— 1 ich each nn has in view, will be af- 
terwards conſidered; but where there is no collifion, 
there is little or no danger of carrying either, but e- 
ſpecially the public affe lions, to exceſs, provided both 
| kinds are kept ſubordinate to a diſcreet and cool 
ſelf-love, and to a calm and univerſal benevolence, 
which principles ſtand as guards at the head of each 
m. 
Tui then is the conduct of the paſſions, conſidered 
as particular and ſeparate forces, carrying us out to 
their reſpective ends; and this is their balance or - 
conomy, conſidered as compound powers, or powers 
mutually related, acting in conjunction towards a com- 
mon end, and conſequently as forming a {ſtem or 
21 whole. ; bs N 
berlin. Now, whatever adjuſts or maintains this balance, 
nof whatever in the human conſtitution is formed for 
ers. direfting the paſſions fo as to keep them from de- 


23 
Reſult. 


[22] Whether there is ever a real colliſion of intereſts - 
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e muſt conſiſt in acting agreeably to that order or 


« #c0N0My.” 


&F- 4 


| 28 
That ſuch an ornament of the mind, and ſuch a How con- 
conduct of its powers and paſſions, will ſtand the teſt formable to 
of reaſon, cannot admit of any diſpute. For, upon a . 


fair examination into the conſequences of things, or 
the relations and aptitudes of neu to ends, reaſon 
evidently demonſtrates, and experience confirms it, 
that, © To have our defenſive paſſions duly pro- 
„ portioned to our danger, is the ſureſt way to a- 
« void or get clear of them, and obtain the ſecu- 
« rity we feck aſter. To proportion our private 
« paſſions to our wants, is the beſt means to ſup- 
« ply them ;—and, to adapt our public affections to 
% our ſocial relations, and the good of others, is the 
*« moſt effeEtual method of fulfilling one, and procu- 
« ring the other.” In this ſenſe, therefore, virtue 
may be faid to be a“ conduct conformable to rea- 
ſon,” as reaſon diſcovers an apparent aptitude, in 
ſuch an order and &conomy of powers and paſ- 
ſions, to anſwer the end for which they are naturally 
formed. 


29 


feating their own end or interfering with each other, If the idea of moral obligation is to be deduced Connetion 
muſt be a principle of a ſ#pericr nature to them, and merely from this aptitude or connettion between cer- between af. | 
ought to direct their meaſures and govern their pro- tain paffions, or a certain order and balance of paſ- 2 and | 

portions. But it was found that reaſon or reflection is ſions, and certain ends obtained. or to be obtained by - 5; Fe 1 


A a - . the id 
ſuch a principle, which points, out the tendency of our them, then is reaſon or reflection, which perceives that ana rb 


paſſions, weighs their influence upon private and pu- 
blic happineſs, and ſhews the beſt means of attaining 
either. It having been likewife found that there is an- 
other directing or controling principle, which we call 
CONSCIENCE or the MORAL SENSE, Which, by a native 
kind of authority, judges of affections and actions, pro- 
nouncing ſome juſt and good, and others wut and 
ill; it follows that the paſſions, which are mere im- 
pulſe or blind forces, are principles inferior and 
ſubordinate to this judging faculty. Therefere, we 
would follow the order of nature, i. e. obſerve the 
mutual reſpects and the ſubordination which the dif- 
ferent parts of the human conſtitution bear one to 
another, the paſſions ought to be ſubjected to the di- 
rection and authority of the ſeading or controling 
23 Principles. 
whatit We conclude therefore, from this induction, that 
abt. © the conflitution or juſt economy of human nature 
* conſiſts in a regular ſubordination of the paſſions and 
* affettions to the authority of conſcience and the di- 
6 © reflion of reaſon.” | 
coromy That ſubordination is regular, when the proportion 
nature, formerly mentioned is maintained; that is to ſay, 
4 ** When the defenſive paſſions are kept proportioned 
 *to our dangers; when the private paſſions are 
* proportioned to our wants; and when the pu- 
lie affections are adapted to our public connec- 
tions, and proportioned to the wants and dangers of 
29 others.” 
man vir. But the natural ſtate, or the ſound and vigorous 
p per- conſtitution of any creature, or the juſt economy of 
powers, we call its health and perfection; and the 
acting agreeably ro theſe, its virtue or goodneſs. 
Therefore, © the health and be, fecbhion of man muſt 
- le in the aforeſaid /upremacy of conſcience and rea- 
f Jon, and in the ſubordination of the paſſions to their 
auiberity and direction. And his virtue or goodneſs. 


aptitude or connection, the proper judge of moral ob- gation, 


ligation ; and on this ſuppoſition it may be defined, as 
hath been done by ſome, the connection between the 
affettion and the end, or, which is the ſame thing, be- 
tween the action and the wetive ; for the end is the 
motive or the final canſe, and the affection is the ac- 
tion, or its immediate natural caule. A man, from 
mere ſelf-love, may be induced to fulfil that obligation 
which is founded on the connection between the de- 
fenſive paſſions and their ends, or the private paſſions 
and their ends ; becauſe in that caſe his own intereſt 
will prompt him to indulge them in the due propor- 
tion required. But if he has no affections which point 
beyond himſelf, no principle but /e/f-/ove, or ſome 
ſubtle modification of it, what ſhall intereſt him in the 
happineſs of others, where there is no connection be- 
tween it and his own ; or what ſenſe can he have of 


moral obligation to promote it ? upon this ſcheme, 


therefore, without public or ſocial affection there could 
be no motive, and conſequently no moral obligation, 
to a beneficent diſintereſted conduct. 

But if the mere connection between certain paſſions, 
or a certain order of paſſions and: certain ends, are 
what conſtitutes or gives us the idea of moral obliga- 
tion, then why may not the appoſiteneſs of any tem- 
per or conduct, nay, of any piece of machinery to ob- 
tain its end, form an"equally ſtrict moral cbliyation ? 
for the connection and aptitude are as ſtrong and in- 
variable in the latter inſtances as in the former. But 
as this is confounding the moſt obvious differences of 
things, we muſt trace the idea of oral obligation to 
another and a more natural fource. 


Let us appeal, therefore, to our inmoſt ſenſe and Idea 97 it 
experience, “ how we ſtand affected to thoſe different from expe- 
« ſets of paſſions, in the juſt meaſure and balance of rience. 


« which we found a right temper to conſiſt.” For 
this is entirely. a matter of experience, in which we 
muſt: 
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Why the 
defenſive 
paſſions ap- 
proved. 
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muſt examine, as in any other natural inquiry, “ what 
* are the genuine feelings and operations of nature, 
« and what affections or ſymptoms of them appear in 
the given inſtance.” a 

The defenſive paſſions, as anger and fear, give us 
rather pain than pleaſure, yet we cannot help feeling 
them when provoked by injury, or expoſed to harm. 
We account the creature imperfect that wants them, 
becauſe they are neceſſary to his defence. Nay, we 
ſhould in ſome meaſure condemn ourſelves, did we 


want the neceſſary degree of reſentment and caution, 


But if our reſentment exceeds the wrong received, or 


ä 
Why the 
private. 


33 
Why the 
public. 
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Diſtinction 


our preſent indigent ſtate. 


our caution the evil dreaded, we then blame ourſelves 


for having over-acted our part. Therefore, while 
we are in danger to be totally. deſtitute of them we 


.reckon a b/ameabl? defect, and to feel them in a juſt, 


i. e. neceſſary meaſure, we approve, as ſuited to the 
nature and condition of ſuch a creature as man. But 
our ſecurity obtained, to continue to indulge them, we 
not only diſapprove as hurtful, but condemn as unman- 
ly, unbecoming, and mean-ſpirited:; Nor will ſuch a 
conduct afford any ſelf-approving joy when we coolly 
reflect upon it. 


With regard to the private paſſions, ſuch as /ove of 


life, pleaſure, eaſe, and the like, as theſe aim at pri- 
vate good, and are neceſſary to the perfection and 
happineſs of the individual, we ſhould reckon any 
creature defective, and even blameable, that was deſ- 
titute of them. Thus, we condemn the man who im- 
prudently ruins his fortune, impairs his health, or ex- 
Poſes his life; we not only pity him as an unfortunate 
creature, but feel a kind of moral indignation and con- 
tempt of him, ſor having made himſelf ſuch, On the 
other hand, though a diſcreet ſelf- regard does not at- 
tract our eſteem and veneration, yet we approve of 
it in ſome degree, in an higher and different degree 
from what we would regard a well-contrived machine, 
as neceſſary to conſtitute a finiſhed creature, nay, to 
complete the virtuous character, as exactly ſuited to 
There are ſome paſſions 
reſpeCting private good, towards which we feel high- 
er degrees of approbation, as the /ov?2 of knowledge, 
of action, of honour, and the like. We eſteem them 
as marks of an ingenuous mind; and cannot help think- 
ing the character in which they are wanting remar- 
kably ſtupid, and in ſome degree immoral. 

With regard to the ſocial affections, as compaſſion, 
natural affeftion, friendſhip, benevolence, and the like, 
we approve, admire, and love them in ourſelves, and, 
in all in whom we diſcover them, with an eſteem and 
approbation, if not different in kind, yet ſurely far ſu- 
perior in degree, to what we feel towards the other 
paſſions. Theſe we reckon neceſſary, juſt, and ex- 
cellently fitted to our ſtructure and ſtate ; and the crea- 
ture which wants them we call defective, ill-conſtitu- 
ted, a kind of abortion. But the public affections we 
eſteem as ſelf-worthy, originally and eternally ami- 
able. 

But among the heal affections we make an obvious 


between ve- and conſtant diſtinction, viz. between thoſe particu- 


hement and 


- calm affec 
tions. 


lar paſſions which urge us with a ſudden violence, and 
uneaſy kind of ſenſation, to purſue the good of their 
reſpective objects, as pity, natural aſfection, and the 
like; and thoſe calm diſpaſſionate affections and de- 
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ſires which prompt us more ſteadily and uniformly to 
promote the happineſs of others. The former we ge. 
nerally call paſſions, to diſtinguiſh them from the o. 


ther ſort, which go more commonly by the name of 


aſſectious, or calm deſires. The firſt kind we approve 


grees of approbation and moral complacence towards 
the /aff, and towards all limitation of the particu. 


lar inſtincts, by the principle of univerſal benevolence. 


The more objects the calm affections take in and the 
worthier theſe are, their dignity riſes in proportion, 


Part 


indeed, and delight in; but we feel ſtill higher de. 


and with this our approbation keeps an exact pace, : 


A character, on the other hand, which is quite di. 
veſted of theſe public affections, which feels no love 
for the ſpecies, but inſtead of it entertains malice, 
rancour, and ill-will, we reckon totally immoral and 
unnatural. 

Such then are the ſentiments and diſpoſitions we 
feel when theſe ſeveral orders of affection paſs before 


the mental eye. 3 
Therefore, * that ſtate in which we feel ourſelyes Mori q; 


% moved, in the manner above deſcribed, towards 
„ thoſe affections and paſſions, as they come under 
the mind's review, and in which we are, inſtanta- 


* neouſly and independently of our choice or volition, 


« prompted to a correſpondent conduct, we call a 
« ſtate of »16ral obligation.” Let us ſuppoſe, for in- 
ſtance, a parent, a friend, a benefactor, reduced to a 


condition of the -utmoſt indigence and diſtreſs, and 


that it is in our power to give them immediate relief, 
To what conduct are we obliged ? What duty does 
nature dictate and require in fac a caſe? Attend to 
nature, and nature will tell, will tell with a voice ir- 
reſiſtibly 2udible and commanding to the human heart, 
with an authority which no man can ſilence without 
being ſelf-condemned, and which no man can elude but 
at his peril : That immediate relief gt to given.” 
Again, let a friend, a neighbour, or even a ſtranger, 
have lodged a depoſit in our hands, and after ſome 
time reclaim it, no ſooner do theſe ideas of the con- 
fidence repoſed in us, and of property not transferred, 
but depoſited, occur, than we immediately and una- 
voidably feel and recognize the obligation to reſtore it. 
In both theſe caſes we ſhould condemn and even loathe 
ourſelves if we acted otherwiſe, as having done, or 
omitted doing, what we ovght not, as having acted 
beneath the dignity of our nature; — contrary to our 
moſt intimate Fenſe of right and wrong :—we ſhould 
accuſe ourſelves as guilty of ingratitude, injuſtice, and 
inhumanity,—and be conſcious of deſerving the cen- 
ſure, and therefore dread the reſentment, of all ra- 
tional beings. —But in complying with the 06/1gatis”, 
we feel joy and ſelf-approbation,—are conſcious of an 
inviolable harmony between our nature and duty, and 
think ourſelves intitled to the applauſe of every in- 
partial ſpectator of our conduct. 

To deſcribe therefore what we cannot perhaps de- 
fine, a ſtate of moral obligation is “e that ſtate 1n 
« which a creature, endued with ſuch ſenſes, powers, 
« and affections of man, would condemn himſelf, and 
&« think he deſerved the condemnation of all others, 
ce ſhould he refuſe to fulfil it; but would approve him- 
« ſelf, and expect the approbation of all others, upon 
* complying with it.“ Sat; bb And 
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And we call him a MORAL AGENT, Who is in ſuch a 
fate, or is ſubject to moral obligation. Therefore, 
as man's Hructure and connections often ſubject him 
to ſuch a ſtate of moral obligation, we conclude that 
he is a moral agent. But as man may ſometimes act 
without now what he does, as in Gaſes of frenſy 
or diſeaſe, or in many natural functious or, knowing 
what he does, he may act without choice or affettion, 
as in caſes of neceſſity or compulſion; therefore to 
denominate an action moral, i. e. approveable, or 
glameable, it muſt be done knowingly and willingly, 
or from affettion and choice. © A morally goed ac- 
« {jon then is to fulfil a moral obligation knowingly 
« and willingly.” And a morally bad action, or an 
immoral action, is, “ to violate a moral obligation 
« knowingly and willingly.” 

As not an adtion, but a ſeries actions, conſtitute 
a character; as not an affetion, but a ſeries of affec- 
tions, conſtitute a temper; and as we denominate 
things by the groſs, a fortiori, or by. the qualities 
which chiefly prevail in them; therefore we call that 
a „ morally good character, in which a ſeries of mo- 
« rally good actions prevail;”” and that a © morally 
« good temper, in which a ſeries of morally good f 
« fectious have the aſcendant.” A bad character and 
bad temper are the reverſe. But where the above 
mentioned order or proportion of paſſions is maintained, 
there a ſeries of morally good affetions and actions 
will prevail, Therefore, * to maintain that order 
«© and proportion, is to have a morally good temper 
* and character.“ But a“ morally good temper and 
“character is moral refitude, integrity, virtue, or 
« the completion of duty.“ 

If it be aſked, after all, © how we come by the idea 
of oral obligation or duty? We may anſwer, that 
we come by it in the ſame way as by our other original 
and primary perceptions. We receive them all from 
nature, or the great Author of nature. For this idea of 
moral obligation is not a creature of the mind, or de- 
pendent on any previous act of volition, but ariſes. on 
certain occaſions, or when certain other ideas are pre- 


. ſented to the mind, as neceſfarily, inſtantaneouſly, 


and — as pain does upon too near an ap- 
proach to the fire, or pleaſure from the fruition of a- 


ny good. It does not, for inſtance, depend on our 


choice, whether we ſhall feel the ob/igation to ſuccour 


a diſtreſſed parent, or to reſtore a depoſit intruſted to 
us when it is recalled. We cannot call this a com- 
pound idea made up of one or more ſimple ideas. 
We may indeed, nay we muſt, have ſome ideas an- 
tecedent to it, e. g. that of a parent—in diſtreſs —of 
a child - able to relieve—of the relation of one to the 
other—of a truſt—of right, Sc. But none of theſe 
ideas conſtitute the perception of obligation, This is 
an idea quite diſtinct from, and ſomething ſuperadded 
to, the ideas of the correlatives, or the relation ſub- 
ſiſting between them. Theſe indeed, by a law of 
dur nature, are the occaſion of ſuggeſting it; but they 
are as totally different from it as colours are from 
ſounds. By ſenſe of reflection we perceive the cor- 
relatives, our memory recals the favours or depoſit 
we received, the various circumſtances of the caſe 
e matters of fact or experience; but ſome delicate 
award organ or power, or call it what we pleaſe, 
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does, by a certain inſtantancous ſympathy, antece- 


dent to the cool deductions of reaſon, and indepen- 
dent of previous inſtruction, art, or volition, perceteve 


. the moral harmony, the living, irreſiſtible charms of 


moral obligation, which immediately intereſts the cor - 


reſpondent paſſions, and prompts us to fulfil its awful 
dictates. | 


1 . ] 


; 4r 
We need not apprehend any danger from the quick- The uſe of 
nels of its deciſions, nor be frightened becauſe it looks reaſon in 
like iuſtiuct, and has been called ſo. Would we ap- moral caſes, 


prove one for deliberating long, or reaſoning the 
matter much at leiſure, whether he ſhould relieve a 
diſtreſſed parent, feed a een neighbour, or re- 
ſtore the truſt committed to him? ſhould we not ſu- 
ſpect the reaſoner of knavery, or of very weak affec- 
tions to virtue? we employ reaſon, and worthily 
employ it, in examining the condition, relations, and 
other circumſtances of the agent or patient, or of 
thoſe with whom either of them are connected, or, 
in other words, the ſtate of the caſe : and in com- 
plicated caſes, where the circumſtances are many, it 
may require no {mall attention to find the true ſtate of 
the caſe; but when the relations of the agent or pa- 
tient, and the circumſtances of the action are, obvious, 
or come out ſuch after a fair trial, we ſhould ſcarce 
approve him who demurs on the obligation to that 
conduct which the caſe ſuggeſts. 

From what has been ſaid it is evident, 
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that it is not Pleaſure, 


the pleaſure or agreeable ſenſations which accompany not the idea 
the exerciſe of the ſeveral affections, nor thoſe con- of obliga- 


ſequent to the actions, that conſtitute moral obliga- 
tion, or excite in us the idea of it. That pleaſure is 
poſterior to the idea of obligation, and frequently we 
are obliged, and acknowledge ourſelves under an ob- 
ligation, to ſuch affections and actions as are attended 
with pain; as in the trials of virtue, where we are 
obliged to ſacrifice private to public good, or a pre- 
ſent pleaſure to a future intereſt. We have pleaſure 
in ſerving. an aged parent, but it is neither the per · 
ception nor proſpect of that pleaſure which gives us 
the idea of obligation to that conduct. 


CA. III. 


The FINAL Cauſes of our moral Faculties of PER- 
CEPTION and AFFECTION. 


tion. 


53 
We have now taken a general proſpect of MAN and The ſurvey. 


of his moral powers and connections, and on theſe 
erected a ſcheme of duty, or moral obligation, which 
ſeems to be confirmed by experience, conſonant to 
reaſon, and approved by his moſt inward and moſt 
ſacred ſenſes. 
take a more particular view of the fal cauſes of thoſe 
delicate /prings by which he is impelled to action, and 
of thoſe c/ogs by which he is reſtrained from it. By 
this detail we ſhalt be able to judge of their aptitude 
to anſwer their end, in a creature endued with his 
capacities, ſubject to his warts, expoſed to his dan- 


propoſed. 


It may be proper in the next place to 


gers, and ſuſceptible of his exjoyments ; and from 


thence we ſhall be in a condition to pronounce con- 
cerning the end of his whole ſirufture, its harmony 
with its Hate, and conſequently its ſubferviency to an- 
{wer the great and benevolent intentions of its author. 
The ſupreme Being has ſeen fit to blend in the 
whole of things a prodigious variety of diſcordant and 
contrary. 


[3 ] 
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Inward ana- pain, good and evil. There are multifarious natures, 
tomy of the f 

ſyſtem of #igher and lower, and many intermediate ones be- 
the mind, tween the wide - diſtaut extremes. Theſe are differ- 
ently ſituated, variouſly adjuſted, and ſubjected to each 
other, and all of them ſubordinate to the order and 
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contrary principles, /ight and darkneſs, pleaſure and 


perfection of the whole. We may ſuppoſe mar: pla- 
ced as in a centre amidſt thoſe innumerable orders of 
beings, by his «tward frame drawing to the material 
ſyſtem, and by his izward connected with the INTEL» 
LECTUAL or moral, and of courſe affected by the laws 
which govern both, or affected by that good and that 
ill which reſult from thoſe laws. In this infinite va - 
riety of re/ations with which he is ſurrounded, and of 
contingencies to which he is liable, he feels ſtrong at- 
traCtions to the good, and violent repulſions or aver- 
ſions to the . But as good and ill are often blended, 
and wonderfully complicated one with the other ; as 
they ſometimes immediately produce and run up into 
each other, and at other times lie at great diſtances, 
yet by means of intervening links introduce one ano- 
ther ; and as theſe effects are often brought about in 
conſequence of hidden relations and general laws, of 
the energy of which he is an incompetent judge, it is 
eaſy for him to miſtake good for evil, and evil for 
good, and conſequently he may be frequently attrac- 
ted by ſuch things as are deſtructive, or repel ſuch as 
are ſalutary. Thus, by the tender and complicated 
frame of his body, he is ſubjected to a great variety 
of ills, to ſickneſs, cold, heat, fatigue, and innumerable 
wants, Yet his knowledge is ſo narrow withal, and 
his reaſon ſo weak, that in many caſes he cannot judge, 
in the way of inveſtigation or reaſoning, of the con- 
nections of thoſe effects with their reſpective cauſes, 
or of the various latent energies of natural things, 
He is therefore informed of this connection by the ex- 
perience of certain /ſexſes or ergans of perception, 
which, by a mechanical inſtantaneous motion, feel the 
good and the ii, receiving pleaſure from one, and 
pain from the other. By theſe, without any reaſon- 
ing, he is taught to attract or chuſe what tends to his 
welfare, and to repel and avoid what tends to his ruin. 
Thus, by his ſenſes of faſle and /nell, or by the plea- 
ſure he receives from certain kinds of food, he is ad- 
moniſhed which agree with his conſtitution, and by an 
oppolite ſenſe of pain he is informed which forts diſ- 
agree, or are deſtructive of it; but is not by means 
of this inſtructed in the-inward natures and conſtitu- 
tions of things, 

Some of thoſe ſenſes are armed with ſtrong degrees 
of wneaſineſ3 or pain, in order to urge him to ſeek af. 
ter fuch objects as are ſuited to them. And theſe re- 
ſpect his more immediate and preſiing wants ; as the 
ſenſe of hunger, thirſt, cold, and the like ; which, by 
their painful importunities, compel him to provide 
food, drink, raiment, ſhelter. Thoſe inſtinéts by which 
we are thus prompted with ſome kind of commotion 
or violence to attract and purſue good, or to repel 
aud avoid 2d, we call appetites and paſſions. By our 


ſenſes then we are informed of what is good or ill to 


the private ſyſtem, or the individual; and by our pri- 
pate appetites and paſſions we are impelled to one, 
and reſtrained from the other, 

In confequence of this machinery, and the great 
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ariſe new wants, new intereſts, new cares, and new 


Pan 


5s 
5 
ward þ 


train of wants to which our nature ſubjects us, we are 
engaged in a continued ſeries of occupations which Man 
often require much application of thought, or 
bodily labour, or both. The neceſſaries of life 
cloaths, ſhelter, and the like, muſt be provided ; con- 
veniencies muſt be acquired to render liſe ſtill more 
eaſy and comfortable. In order to obtain theſe, arts 
induſtry, manufactures, and trade, are neceſſary, And 
to ſecure to us the peaceable enjoyment of their fruits 6 
civil government, policy, and laws, muſt be contrived. 
and the various buſineſs of public life carried on: "24 
while man is concerned and buſied in making prov. 
ſion, or obtaining ſecurity for himſelf, he is by degrees 
engaged in connections with a family, friends, neigh- 
bours, a community, or a commonwealth, Hence 


great 
food, 


lie 


employments. The paſſions of one man interfere 
with thoſe of another. Intereſts are oppoſed, Com- 
petitions ariſe, contrary courſes are taken, Diſap- 
pointments happen, diſtinctions are made, and parties 
formed, This opens a vaſt ſcene of diſtraction and 
embarraſſment, and introduces a mighty train of good 
and ill, both public and private. Yet amidſt all this 
confuſion and hurry, plans of action muſt be laid, con- 
ſequences foreſeen or ded againſt, inconvenien- 
cies provided for; and frequently particular reſolutions 
muſt be taken, and ſchemes executed, without reaſon- 
ing or delay. N 

Now what proviſion has the Author of our nature Provis 
made for this neceſſitous condition? How has he fitted for i 
the actor, man, for playing his part in this perplexed 
and buſy ſcene ? 7 

Our ſupreme Parent, watchful for the whole, has 5) pulle 
not left himſelf without a witneſs here neither, and {cs a 
hath made nothing imperfect, but all things are double 
one againſt another. He has not left man to be in- 
formed, only by the cool notices of reaſon, of the good 
or ill, the happineſs or miſery of his fellow-creatures. 

He has made him ſenſible of their good and happineſs, 
but eſpecially of their ill and miſery, by an immediate 
ſympathy, or quick feeling of pleaſure and of pain. F 

The latter we call Ir or COMPASSION. For the pip, 
former, though every one, who is not quite diveſted of 
humanity, feels it in ſome degree, we have not got a 
name, unleſs we call it CONGRATULATION or joyfu/ dong 
SYMPATHY, or that good humour which ariſes on ſeeing latios 
others pleaſed or happy. Both theſe feelings have 
been called in general the PUBLIC or COMMON SENSE, 
xown pnooo, by which we feel for others, and are 
intereſted in their concerns as really, though perhaps 
leſs ſenſibly than in our own. 

When we ſee our fellow-creatures unhappy through Re. 
the fault or injury of others, we feel re/entment or 
indignation againſt the unjuſt cauſers of that miſery. 

If we are conſcious that it has happened through our 
fault or injurious conduct, we feel ſhame ; and both 
theſe claſſes of ſenſes and paſſions, regarding miſery 
and wrozg, are armed with ſuch ſharp ſenſations of 
pain as not only prove a powerful guard aud ſecurity 
to the ſpecies, or public ſtem, againſt thoſe ills it 
may, but ſerve alſo to leſſen or remove thoſe ills it 
does, ſuffer. Compaſſion draws us out of ourſelves te 
bear a part of the misfortunes of others, powerfully 


ſolicits us in their favour, melts us at ſight of w_ 
bl 
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ttreſs, and makes us in ſome degree unbappy till they 
are relieved from it. It is peculiarly well adapted to 
the condition of human life, becauſe it is much more 
and oftener in our power to do miſchief than good, 
and to prevent or leſſen miſery than to communicate 
poſitive happineſs ; and therefore it is an admirable 
reſtraint upon the more /e/fi/þ paſſions, or thoſe vio- 
lent impulſes that carry us to the hurt of others. 

* There are other particular inſliucis or paſſiuns 
lic af- which intereſt us in the concerns of others, even while 
9 we are moſt buſy about our own, and which are 
ſtrongly attractive of good, and repulſive of 20 to them. 
Such are natural affection, friendſhip, love, gratitude, 
deſire of fame, love of ſociety, of one's country, and 
others that might be named. Now as the private ap- 
petites and paſſions were found to be armed with 
ſtrong ſenſations of deſire and uneaſineſs, to prompt 
man the more effectually to fuſtain labours, and to en- 
counter dangers in purſuit of thoſe goods that are ne- 
ceſſary. to the preſervation and welfare of the indivi- 
dual, and to avoid thoſe ills which tend to his deſtruc- 
tion; in like manner it was neceſſary, that this other 
claſs of deſires and affections ſhould be prompted with 


as quick ſæuſations of pain, not only to counteract the 


{trength of their antagoniſts, but to engage us in a 
virtuous activity for our relations, families, friends, 
neighbours, country. Indeed our ferſe of right and 
wrong Will admoniſh us that it is our duty, and reaſon 
and experience farther aſſure us that it is both our in- 
tereſt and beſt ſecurity, to promote the happineſs of 
others; but that e, that reaſon, and that experi- 
ence, would frequently prove but weak and ineffec- 
tual prompters to ſuch a conduct, eſpecially in caſes of 
danger and hardſhip; and amidit all the importunities 
of nature, and that conſtant hurry in which the private 
paſſions involve us, without the aid of thoſe particular 
kind affe lions which mark out to us particular ſpheres 
of duty, and with an agreeable violence engage and 
62 fix us down to them. F 
traſt or It is evident, therefore, that thoſe two claſſes of 
Nee of affection, the private and public, are ſet one againſt 
the other, and deſigned to control and limit each 
other's influence, and thereby to produce a juſt balance 
— in the whole *. In general, the violent ſenſations of 
bt of Pain and uncaſineſs which accompany hunger, thirſt, 
Pons, and the other private appetites, - or too great fatigue 
1.92. of mind as well as of body, prevent the individual 
from running to great exceſſes in the exerciſe of the 
ligher functions of the mind, as too intenſe thought 
in the ſearch of truth, violent application to buſineſs 
of any kind, and different degrees of romantic heroiſm. 
On the other hand, the finer ſenſes of perception, and 
thoſe generous deſires and afeftions which are con- 
netted with them, the /ove of ation, of imitation, of 
truth, honour, public virtue, and the like, are wifely 
mg in the oppoſite ſcale, in order to prevent us 
—_ linking into the dregs of the animal life, and de- 
ws ing the dignity of man below the condition of 
wr So that, by the mutual re-aQion of thoſe op- 
Polite powers, the bad effects are prevented that 
m_ naturally reſult from their acting ſingly and 
Iu» and the good effects are produced which each 
e leverally formed to produce. 


The ſame wholeſome oppoſition appears likewiſe 


I LOS OP EH Y. 19 1 


in the particular counter-workings of the private and Mn , 

public affections one againſt the other. Thus compa/- * a: & 

ſion is adapted to counterpoile the {ove of caſe, of plea- public and 

ſure, and of life; and to diſarm or to ſet bounds to fe- private paſ- 

ſentment ; and reſentment of injury done to ourſelves, ſions. 

or to our friends who are dearer than ourſelves, pre- 

vents an effeminate compaſſion or conſternation, arid 

gives us a noble contempt of labour, pain, and death. 

Natural affettion, friendſhip, love of one's country, 

nay, zeal for any particular virtue, are frequently 

more than a match for the whole train of A pal» 

ions. On the other hand, without that intimate 

over-ruling paſſion of ſe/f-/ove, and thoſe private de- 

fires which are connected with it, the ſoczal and teu- 

der inſlinfs of the human heart would degenerate 

into the wildeſt dotage, the moſt torturing anxiety, 

and downright frenſy. 64 
But not only are the different orders or claſſes of Contraſts a. 

affection checks one upon another, but paſſions of the 70's 2 

ſame clafſes are mutual clogs, Thus, how many are gen. 

with-held from the violent outrages of reſentmeut by 

Fear © And how ealily is fear controlled in its turn, 

while mighty wrongs awaken a mighty reſertwent ! 

The private paſſions often interfere, and therefore 

moderate the violence of each other; and a calm /e/f- 

love is placed at their head, to direct, influence, and 

control their particular attractions and repulſions. 

The public affections likewiſe reſtrain one the other; 

and all of them are put under the control of a calm 

diſpaſſionate benevolence, which ought in like manner 

to direct and limit their particular motions. Thus 

moſt part, if not all the paſſions, have a twofold aſpect, 

and ſerve a twofold end. In ove view they may be 

conſidered as powers, impelling mankind to a certain 

courſe, with a force proportioned to the apprehended 

moment of the good they aim at. In another view 

they appear as weights, balancing the action of the 

powers, and controlling the violence of their impulſes. 

By means of theſe powers and weights a natural poiſe 

is ſettled in the human breaſt by its all-wiſe Author, 

by which the creature is kept tolerably ſteady and 

regular in his courſe, amidſt that variety of ſtages 

through which he muſt paſs. 65 
Bur this is not all the proviſion which God has made Particular 

for the hurry and perplexity of the ſcene in which perceptions 

man is deſtined to act. Amidſt thoſe infinite attrac- ot inſtincts 

tions and repulſions towards private and public good 3 

and ill, mankind either cannot often foreſee the conſe- 

quences or tendencies of all their actions towards one 

or other of theſe, eſpecially where thoſe tendencies 


are intricate and point different ways, or thoſe conſe - 


quences remote and complicated ; or though, by care- 
ful and cool inquiry, and a due improvement of their 
rational powers, they might find them out, yet, di- 
ſtracted as they are with buſmeſs, amuſed with trifles, 
diflipated by pleaſure, and diſturbed by paſſion, the 
either have or can find no leiſure to attend to thoſe 
confequences, or to examine how far this or that con- 
duct is productive of private or public good on the 
whole. Therefore, were it left entirely to the flow 
and ſober deductions of reaſon to trace thoſe tenden- 
cies, and make out thoſe conſequences, it is evident, 
that in many particular inſtances the buſineſs of life 
mult ſtand ſtill, and many important occaſions of ac- 
(b) ; tion 
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tion be loſt, or perhaps the groſſeſt blunders be com- 
mitted. On this account the Deity, beſides that ge- 
neral approbation which we beſtow on every degree 
of kind affection, has moreover implanted in man 
many particular pere tions or determinations to ap- 
prove of certain gualitics or actions, which, in effect, 
tend to the advantage of ſociety, and are connected 
with private good, though he does not always fee that 
tendency, nor mind that connection. And theſe per- 
ceptions or determinations do without reaſoning point 
out, and, antecedent to views of intereſt, prompt to a 
conduct beneficial to the public, and uſeful to the pri- 
vate ſyſtem. Such is that /er;/e of candenr and vera- 
city, that abhorrence of fraud and falſehood, that ſenſe 
of fidelity, juſtice, gratitude, greatneſs of mind, forti- 
tude, clemency, decorum ; and that diſapprobation of 
knavery, injuſtice, ingratitude, meanneſs of ſpirit, cow- 
ardice, cruelty, and indecorum, which are natural to 
the human mind. The former of thoſe diſpoſitions, 
and the actions flowing from them, are approved, and 
thole of the latter kind diſapproved by us, even ab- 
{tracted from the view of their tendency or condu- 
civeneſs to the happineſs or miſery: of others, or of 
ourſelves, In one we diſcern a beauty, a ſuperior 
excellency, a congruity to the dignity of man ; in the 
other a deformity, a littleneſi, a debaſement, of human 
nature. 

There are other principles alſo connected with the 
good of ſociety, or the happineſs and perfection of the 
individual, though that connection is not immediately 
apparent which we behold with real complacency and 
approbation, though perhaps inferior in degree, if not 
in kind, ſuch as gravity, modeſiy, ſimplicity of deport- 
ment, temperance, prudent economy ; and we feel 
{ome degree of contempt and diſlike where they are 
wanting, or where the oppoſite qualities prevail. 
Theſe and the like perceptions or feelings are either 
different modifications of the moral ſenſe, or ſubordi- 
rate to it, and plainly ſerve the ſame important pur- 
pole, being expeditious monitors in the ſeveral emer- 
gencics of a various and diſtracted life, of what is reg ht, 
what is wrong, what is to be purſued, and what avid. 
ed; and, by the pleaſant or painful conſciouſneſs 
which attends them, exerting their influence as pow- 
erful prompters to a ſuitable conduct. | 

From a flight inſpection of the above-named prin- 
ciples, it is evident they all carry a friendly aſpe ct to 
ſociety and the individual, and have a more immediate 
or a more remote tendency to promote the perfection 
or good of both. This rendency cannot be always 
foreſeen, and would be often miſtaken or ſeldom at- 
tended to by a weak, buſy, ſhort-ſighted creature like 
man, both raſh and variable in his opinions, a dupe to 
his own paſſions, or to the deſigns of others, liable to 


ſickneſs, to want, and to error. Principles, there- 


fore, which are ſo nearly linked with private ſecurity 
and public good, by directing him, without operoſe 
reaſoning, where to find one and how to promote the 
other; and, by prompting him to a conduct conducive 
to both, are admirably adapted to the exigencies of 
his preſent ſtate, and wiſely calculated to obtain the 
ends of univerſal benevolence, 

It were eaſy, by conſidering the ſubject in another 
light, to ſhew, in a curious detail of particulars, how 


the higheſt approbaticon and moral complacence in 
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wonderfully the inſide of man, or that aſtoniſhing train 
of moral powers and affettions with which he is en- Pas 
dued, is fitted to the ſeveral ſtages of that Progreſſive vd w. 
and prebationary (tate through which he is deſtined ſte o 
to pals. As our faculties are narrow and limited __ 
rite from very ſmall and imperfect beginnings, they 
mult be improved by exerciſe, by attention, and re. 
peated trials. And this holds true not only of our in. 
tellectual, but of our moral and ative powers. The 
former are liable to errors in ſpeculation, the latter to 
blunders in practice, and both often terminate in mif. 
fortunes and pains. And thoſe errors and blunders 
are generally 2 to our paſſions, or to our too for- 
ward and warm adiniration of thoſe partial goods the 
naturally purſue, -or to our fear of thofe partial /l; 
they naturally repel, Thoſe misfortunes, therefore, 
lead us back to confider where our miſconduct lay, 
and whence our errors flowed ; and conſequently are 
ſalutary pieces of trial, which tend to enlarge our 
views, to correct and refine our paſſions, and conſe. 
quently improve both our intellectual and moral 
powers. Our paſſions then are the rude materials of 
our virtue, which Heaven has given us to work up, 
to refine and poliſh into an harmonious and divine 
piece of workmanſhip. They furniſh out the whole 
machinery, the calms and ſtorms, the lights and ſhades 
of human life. They ſhew mankind in every attitude 
and variety of character, and give virtue both its 
ſtruggles and its triumphs. To conduct them well in 
every ſtate, is merit; to abuſe or miſapply them, is 
demerit.,. 18 e by 
The different ſets of ſen/es, powers, and paſſions, To 1 n 
which unfold themſelves in thoſe ſucceſſive ſtages, are gr 
both neceflary and adapted to that riſing and pro- 
greſſive ſtate. Enlarging views and growing con- 
nections require new paſſions and new habits ; and 
thus the mind, by theſe continually expanding and 
finding a progreſſive exerciſe,, riſes to higher im- 
provements, and puſhes forward to maturity and per- 
fection. 1 U 
In this beautiful economy and harmony of our famaf 
ſtructure, both outward and inward, with that ſtate of ou 
we may at once diſcern the great lincs of our duty fr 
traced out in the faireſt and brighteſt characters, and 
contemplate with admiration a more avguſt and mar- 
vellous ſcene of divine wiſdom and goodnels laid in the 
human breaſt, than we ſhall perhaps find in the whole 
compaſs of nature. On A 
From this detail it appears, that man, by his origi- In — 
nal frame, is made for a fempe rate, compaſſionate, 2 
benevolent, active, and progreſſive ſtate. He is g 
ſtrongly attractive of the good, and repulſive of the 
iH, which befal others as well as himſelf. He feels 


Pan 


thoſe affections, and in thoſe actions, which immedi- 
ately and directly reſpect the good of others, and the 
higheſt diſapprobation and abhorrence of the contrary- 
Beſides theſe, he has many particular perception! : 
in/tin&s of approbation, which, though perhaps not o 
the ſame kind with the others, yet are accompan! : 
with correſpondent degrees of affection, proportion 
to their reſpective tendencies to the public go 
Therefore, by acting agreeably to theſe principles 


: the be- 
men acts agreeably to his ſtructure, and * 


71 


to 


75 
les to 


eral di- 
of order or claſs of duties which man owes to himſelf : 


ſocial virtues : This, bein 
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neyolent intentions of its author. But we call a thing 
oo when it anſwers its end, and a creature good 
when he acts in a conformity to his conſlitution. Con- 
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The principal Diſtin&tions of DUTY or VIRTUE. 


E have now conſidered the conflitution and con- 


neftions of man, and on thole erected a gene- 


ral ſyſtem of duty or moral obligation, conſonant: to 
reaſon, approved by his moſt ſacred and intimate 
ſenſe, {uitable to his wiixed condition, and confirmed 
by the experience of mankind. We have allo traced 


the final cauſes of his moral faculties and affettions to 


thoſe noble purpoſes they anſwer, with regard both to 
the private and the public ſyſtem, 111! 
From this induction it is evident, that there is one 


another to ſociety + and a third to Cod. 


The duties he owes to himſelf are founded chiefly 


5 (elf, on the de/enſive and private paſſions, which prompt 


him to purſue whatever tends to private good or hap- 
pineſs, and to avoid or ward off whatever tends to 
private ill or miſery. Among the various goods which 
allure and ſolicit him, and the various ills which attack 
or threaten him, „To be intelligent and accurate in 
« ſelecting one, and rejecting the other, or in pre- 
« ferring the moſt excellent goods, and avoiding the 
« moſt terrible illi, when there is a competition among 
either, and to be diſcreet in uſing the beſt means 
< to attend the goods and avoid the z//s, is what we 
« call prudence.” This, in our #:ward frame, corre- 
ſponds to ſagacity, or quickneſs of ſenſe in our out- 
ward,—** To proportion our defenſive paſſions; to our 
* dangers, we call fortitude; which always implies 
« a juſt mixture of calm reſentment or animoſity, and 
© well-governed caution.” And this firmneſs 22 
anſwers to the ſlrength and muſcling of the Body. — 
And © duly to adjuſt our private paſſions to our wants, 
* or to the reſpective moment of the good we affect 
* or purſue, we call temperance ;”” which does there- 
fore always imply, in this large ſenſe of the word, “a 
* juſt balance or command of the paſſions.” 
The ſecond claſs of duties ariſes from the public or 
ſocial affettions, © the juſt harmony or proportion of 


cc p_ | 
which to the dangers and wants of others, and to 


hs the ſeveral re/ations we bear, commonly goes by 
the name of juſtice.” This includes the whole of 


our duty to /ociety, to its parent, and the general po- 


lity of nature; particularly gratitude, friendſhip, ſin- 
cerily, natural affettHon, — — — 
the nobleſt temper, and fair- 
I completion of the ſoul, correſponds to the beauty 
and fine proportion of the perſon. The virtues com- 
prehended under the former claſs, eſpecially prudence 
and fortitude, may likewiſe be transferred to this; 
= according to the various circumſtances in which 
keys are placed, and the more confined or more ex- 
mw * ſphere in which they operate, may be denomi- 
- me Private, æconomical, or civil prudence, forti- 
ie, &c. Theſe direct our conduct with regard to 
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ſequently, man muſt be denominated good or virtuou- 
when he acts ſuitably to the principles and deſtination 
of his nature. * 


1 


n 3nd 


the wants and dangers of thoſe leſſer or greater circles 
with which they are connected. | 56 
The third claſs of duties reſpects the DEITY, and a- Duties to 
riſes from the public affedtions, and the ſeveral glori- God. 
ous relations which he ſuſtains to us, as our creator, 
beuefactor, lawgiver, judge, &c. 77 
We choſe ro conſider this /t of duties in the laſt Method. 
place, becauſe, though prier in dignity and excellency, 
they ſeem to be /aſt in order of time, as thinking it 
the moſt ſimple and eaſy method to follow the gradual 
progreſs of nature, as it takes irs riſe from individuals, 
and ſpreads through the ſocia/ ſyſtem, and ſtill aſcends 
upwards, till at length it ſtretches to its almighty Pa- 
rent and Head, and ſo terminates in thoſe duties which 
are higheſt and beſt. 
The duties reſulting from theſe relations are, reve- 
rence, gratitude, love, reſignation, dependence, obe- 
dience, worſhip, praiſe ; which, according to the mo- 
del of our finite capacities, muſt maintain ſome ſort of 
proportion to the grandeur and perfection of the ob- 
jet whom we venerate, love, and obey. “ This 
« proportion or harmony is expreſſed by the general 
« name of piety or devotion,” which is always ſtronger 
or weaker according to the greater or leſs apprehend- 
ed excellency of its object. This ſublime principle of 
virtue is the enlivening ſoul which animates the moral 
(ſtem, and that cement which binds and ſuſtains the 
other duties which a＋n owes to himſelf or to ſociety. 79 [84] 
This then is the general temper and conſtitution of Conſcience, 
virtue, and theſe are the principal lines or diviſions of = its dh» 
duty. To thoſe good diſpoſitions which reſpect te 
ſeveral objects of our duty, and to all actions which 
flow from ſuch diſpoſitions, the mind gives its ſanc- 
tion or teſtimony. And this ſanction or judgment 
concerning the moral quality, or the goodneſs of ac- 
tions or diſpoſitions, .moraliſts call axed rg When 
it judges of an action that is to be performed, it is cal- 
led an antecedent conſcience ; and when it paſſes ſen- 
tence on an action which is performed, it is called a 
ſubſequent conſcience. The tendency of an action to 
produce happineſs, or its external conformity to a law, 
is termed its material goodneſs. But the good diſpoſi- 
tions from which an action proceeds, or its confor- 
mity ab law.in every reſpect, conſtitutes its formal 
neſs. | 8 
When the mind is ignorant or uncertain about the Diviſions 
moment of an action, or its tendency to private or of conſci- 
public good, or when there are ſeveral circumſtances ence. 
in the caſe, ſome of which, being doubtful, render the 
mind dubious concerning the morality of the action, 
this is called a doubtful or ſcrupulous conſtience ; if it 
miſtakes concerning theſe, it is called an erroneous 
conſcience, If the error or ignorance is involuntary 
or invincible, the action proceeding from that error, 
or from that ignorance, is reckoned innocent, or not 
imputable. If the error or ignorance is /#pine or af- 
Fected, i. e. the eſſect of neyligence, or of affectation 
(b 2) | and 


78 
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and wilfut inadvertence, the conduct flowing from ſuch 


error, or ſuch ignorance, is criminal and imputable, 
Not to follow one's conſcience, though erroneous and 
ill-informed, is criminal, as it is the guide of life; and 
to counteract it, ſhews a depraved and incorrigible 
. Hutcheſ: ſpirit. Yet to follow an erroneous conſeience is like- 
Mor. Tul. Wile criminal, if that error which miſled the conſcience 
lib. 2. c. 3. _ the effect of inattention, or of any criminal paſ- 
86 jon “. 

How con- If it be aſked, © How an erroneous conſcience ſhall 
ſcience is to (c be rectified, ſince it is ſuppoſed to be the only guide 
be rectifed. ce of life, and judge of morals ?” We anſwer, in the 
very ſame way that we would rectify reafon if at any 
time it ſhould judge wrong, as it often does, viz. by 
giving it proper and ſufficient, materials for judging 
right, 4. e. by inquiring into the whole ftate of the 
caſe, the relations, connections, and ſeveral obligations 
of the actor, the conſequences and other circumitances 
of the action, or the ſurpluſage of private or public 
good which reſults, or is likely to reſuk, from the 
action or from the omiſſion of it. If thoſe circumſtan- 
ces are fairly and fully ſtated, the conſcience will be 
juſt and impartial in its decifion : for, by a neceflary 
law of our nature, it approves and is well affected to 
the moral form; and if it ſeems to approve of vice or 
immorality, it is always under the notion or maſk of 
ſome virtue. So that, ſtrictly ſpeaking, it is not 
oonſcience which errs ; for its ſentence is always 
conformable to the view of the caſe which lies be- 
fore it; and is juſt, upon the ſuppoſition that the 
caſe is truly ſuch as it is repreſented to it. All the 
fault is to be imputed to the agent, who neglects to 
be better informed, or who, through weakneſs or 
wickedneſs, haſtens to paſs ſentence from an imper- 

ſect evidence. 
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Cray. II. 
Of Man's Duty to HIMSELF. Of the Nature of 
87 Goo, and the Chief Goop, 
Diviſions , EyERY creature, by the conſtitution of his nature, is 
of good. determined to love himſelf ; to purſue whatever tends 


to his preſer vation and happineſs, and to avoid what- 
ever tends to his hurt and miſery. Being endued with 
ſenſe and perception, he muſt neceſſarily receive plea- 
ſure from ſome objects, and pain from others. Thoſe 
objects which give pleaſure, are called good; and 
thoſe which give pain, evil, To the former he feels 

that attraction or motion we call deſire, or lo : To. 
the latter, that impulfe we call averſron, or Hatred. 

To objects which ſuggeſt neither pleaſure nor pain, 

and are apprehended of no ule to procure one or ward 
off the other, we feel neither deſire nor averſion; and 

ſuch objects are called indifferent. Thoſe objects 
which do not of themſelves produce pleaſure or pain, 
but are the meas of procuring either, we call 2% 
or noxious, Towards them we are affected in a ſub- 

ordinate. manner, or with an indirect and reflective 
rather than a dire and immediate aſſection. All the 
original and parti aſfections of our nature lead us 
ont to and ultimately reſt in the firſt kind of objects, 
viz. thoſe which give immediate pleaſure, and which 
we therefore call good, direflly fo, The calm affec- 

tion of /elf-/ove alone is converſant about ſuch objects 
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a9 are only con/equentially goed, or merely uſeſul to 
ourſelves. NH 

But, beſides. thoſe ſorts: of objects which we call 
good, merely and ſolely as they give pleaſure, or are 
means of procuring it, there is an higher and nobler 
ſpecies of good, towards which we feel that peculiar 
movement we call approbation or moral complacency ; 
and which we therefore denominate moral good. Such 
are our affections, and the conſequent actions to them. 
The perception of this is, as has been already obſer. 
ved, quite diſtinct in kind from the perception of other 
ſpecies ; and though it may be connected with lea. 
ſure or advantage hy the- benevolent conſtitution of 
nature, yet it conſtitutes a good independent of that 
pleaſure and that advantage, and far ſuperior not in 
degree only but in dignity to both. The other, viz. 
the natural good, confiſts in obtaining thoſe pleaſures 
which are adapted to the peculiar fenſes and paſſions 
ſuſceptible of them, and is as various as are thoſe 
ſenſes and paſſions. This, viz. the moral good, les 
in the right conduct of the ſeveral ſenſes and-paſſions, 
or their juſt proportion and accommodation to their 
reſpective objects and relations; and this is of a more 
{imple and invariable kind. | 

By our ſeveral ſenſes we are capable of a 


ends, or objects ulrimately pnrſuable for their own 
ſake. To theſe ends, or ultimate objects, correſpond 
pecuhar appetites or affections, which prompt the 
mind to purſue them. When theſe ends are attained, 
there it reſts, and looks no farther. Whatever there- 
fore is purſuable, not on its own account, but as ſub- 
ſervient or neeeſſary to the attainment of ſomething 
ele that is intrinfically valuable for its own fake, be 
that value ever fo great, or ever ſo ſmall, we call a 
mean, and not an end. So that ends and means con- 
ſtitute the materials, or the very eſſence of our happi- 
neſs. Conſequently happineſs, i. e. human happineſs, 
cannot be one {imple uniform thing in creatures con- 
ſtituted, as we are, with ſuch various ſenſes of plea- 
ſure, or ſuch different capacities of enjoyment. Now 
the ſame principle, or law of our nature, which de- 
termines-us to purſue, any one end or ſpecies of good 
prompts us to purſue every other end or ſpecies 
d of which we are ſufceptible, or ro which our 
aker has adapted arr original propenſion. But, 
amidſt the great multiplicity of end or goods which 
form the various 4 ws of our ' happineſs, we 
perceive an evident gradation or ſubordination fuit- 
ed to that gradation of /enf#s, powers, and paſſions, 
which prevails in our mixed and various conſtitution, 
and to that aſcending feries of connec ctions which 


open upon us in the different ſtages of our progreſſive 
ſkate. 


Thus the goods of the body, or of the external ſenſes, — 
ſeem to hold the loweft rank in this gradation or ſcale ® 5 


of goods, Theſe we have in common with the brutes; 
and though many men are brutiſn enough to purſue 
the goods of the body with a more than brutal fury, 
yet, when at any time they come in competition with 
gvods of an higher order, the unanimons verdict of 
mankind, by giving the laſt the preference, condemns 
the firſt to the meaneft place. Goods conſiſting in 
exterior ſocial connections, as fame, fortau?, 70 


rie pre: % 
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: tivil authority, ſeem to ſucceed next, and are chiefly dineſs, and a certain verfatility of conſtitution which 
valuable as the means of 1 natural or moral can bear extraordinary labours, and ſubmit to great 
„ but principally the latter. Goods of the intel- changes, without any ſenſible uncafinefs or bad conſe- _ 

ef are till ſuperior, as faſte, knowledge, memory, quences. This is beſt attained, not by an aver-great 11% attain- 
judgment, &. The higheſt are moral goods of the delicacy and minute attention to forms, or by an in- ed. 
mind, directly and ultimately regarding ourſelves, as variable regularity in diet, hours, and way of living, 
command of the appetites and paſſions, prudence, forti- but rather by a bold and diſcreet latitude of regimen. 
tude, ben:volence, & c. Theſe are the great objects of Beſides, deviations from eſtabliſhed rules and forms of 
our purſuit, and the principal ingredients of our hap- living, if kept within the bounds of ſobricty and rea- 

:nels, Let us conſider each of them as they riſe one fon, are friendly to thought and original ſentiments, 
above the other in this natural ſeries or ſcale, and animate the dull ſcene of ordinary life and buſineſs, 
touch briefly on our obligations to purſue them. and agreeably ſtir the paſſions, which ſtagnate or 


Thoſe of the body are health, flrength, agility, har- breed ill- humour in the calms of life. 8 
oo dineſs, and patience of change, ne . and decency. Neatneſi, cleanlineſs, and decency, to which we "OB 
92 Good health, and a regular eaſy flow of ſpirits, are may add dignity of countenance, and demeanour, leem decency, 


in themſelves ſweet natural enjoyments, a great fund to have ſomething refined and moral in them: at leaſt Cc. 
plth. of pleaſure, and indeed the proper ſeaſoning which we generally eſteem them indications of an orderly, 
ives a favour and poignancy to every other pleaſure. genteel, and well-governed mind, conſeious of an in- 
he want of health umfits us for moſt duties of life, ward worth, or the reſpect due to one's nature. 
and is eſpecially an enemy to the ſocial and human af- Whereas naſtineſi, flovenlineſs, aukwardueſs, and in- 
fections, as it generally renders the unhappy ſufferer decency, are ſhrewd ſymptoms of ſomething mean, 
peeviſh and ſullen, difguſted at the allotments of pro- careleſs, and deficient, and betray a mind untaughr, 
vidence, and conſequently apt to entertain ſuſpicious illiberal, unconſcious of what is due to one's ſelf or to 
and gloomy ſentiments of its Author. It obſtructs the others. How much cleanlineſs conduces to health, 
free exerciſe and full improvement of our reaſon, needs hardly to be mentioned; and how neceſſary it is 
makes us a burden to our friends, and uſeleſs to ſo- to maintain one's character and rank in life, and to 
ciety. Whereas the uninterrupted enjoyment of good render us agreeable to others as well as to our ſelves, 
health is a conſtant ſource of good humour, and good is as evident. —There are certain motions, airs, and 
humour is a great friend to openneſs and benignity of geftures, which become the human countenance and 
heart, enables us to encounter the various ills and diſ- form, in which we perceive a comelineſs, openneſs, 
appointments of life with more courage, or to ſuſtain ſimp/icity, gracefulneſs ; and there are others, which 
them with more patience ; and, in ſhort, conduces to our ſenſe of decorum appear zcomely, affected, 
much, if we are otherwiſe duly qualified, to our acting di/ingenuous, and aukward, quite untuitable to the na- 
our part in every exigency of life with more firmneſs, tive Ggnity of our face and form. The fr} are in 
conſiſtency, and dignity. Therefore it imports us themſelves the moſt eaſy, natural, and commodious, 
much to preſerve and improve an habit or enjoyment, give one boldneſs and preſence of mind, a modeſt aſ- 
without which every other external entertainment is furance, an addreſs both awful and — they be- 
93 taſteleſs, and moſt other advantages of little avail. ſpeak candour and greatneſs of mind, raiſe the moſt 
„ And this is beſt done by a ſtrict temperance in diet agreeable prejudices in one's favour, render ſociety 
and regimen, by regular exerciſe, and by keeping engaging, command reſpect, and often love, and 
the mind ſerene and unruffled by violent paſſions, — give weight and authority both in converſation and 
unſubdued by intenſe and conſtant labours, which buſineſs; in fine, they are the colouring of virtue, 
greatly impair and gradually deſtroy the ſtrongeſt con- which ſhew it to the greateſt advantage in whomſo- 
9 ſtitutions. ever it is; and not only imitate, but in ſome meaſure 
eth. Strength, agility, hardineſs, and patience of change, ſupply it where it is wanting. Whereas the laſt, 212 
Ke. ſuppoſe health, and are unattainable without it; but rudeneſi, affectation, indecorum, and the like, have 
they imply ſomething more, and are neceſſury to guard all the contrary effects; they are burdenſome to one's 
it, to give us the perfect uſe of life and limbs, and to felf, a diſhonour to our nature, and a nuiſance in ſo- 
ſecure us againſt many otherwiſe unavoidable ills. ciety. The former qualities or goods are beſt attain- 99 


The exerciſe of the neceflary manual, and of moſt of ed by a liberal education, by preſerving a juſt ſenſe of - peas 


the elegant arts of life, depends on ſtrength and agi- the dignity of our nature, by keeping the beſt and po- 

lity of body ; perſonal dangers, private and pablle liteſt company, but, above all, by acquiring thoſe vir - 

dangers, the demands of our friends, our families, tuous and ennobling habits of mind which are deceney 

and country, require them; they are necefſary in war, in perfection, which will give an air of unaffected 

and ornamental in peace ; fit for the employment of grandeur, and ſpread a luſtre truly engaging over the 

a country and a town life, and they exalt the enter- whole form and deportment. 100 

We tan tainments and diverſions of both. They are chiefly We are next to confider theſe goods which conſiſt Goods of 
=. tained by moderate and regular exerciſe, in exterior ſocial connections, as fame, fortune, civil exterior ſo- 
nce of, Few are fo much raiſed above want and depen- authority, power. cial connec 


WW; dence, or ſo exempted from buſineſs and care, as not The firſt hae a'two-fold aſpect, as a pleaſant _ 
to be often expoſed to inequalities and changes of diet, in itſelf, or gratifying te an original paſſion, and then Fane. 


exerciſe, air, climate, and other irregularities. Now, as expedient or uſeful towards a farther end. Honour 
what can be ſo effectual to ſecure one againſt the miſ- from the wiſe and good, on the account of a virtuous 
chiefs ariſing from ſuch unayoidable alterations, as har- conduct, is regaling to a good man; for then his heart 


e 


102 
Fortune, 
Power, Cc. 


103 
How far 
purſuable. 


MORAL PH 
re-echoes to the grateful found, There are few quite 
indifferent even to the commendation of the vulgar. 
Though we cannot approve that conduct which pro- 
ceeds entirely from this principle, and not from good 
affection or love of the conduct itſelf, yet, as it is often 
a guard and additional motive to virtue in creatures 
imperfect as we are, and often diſtracted by interfer- 
ing paſſions, it might be dangerous to ſuppreſs it alto- 
gether, however wiſe it may be to reſtrain it within 
due bounds, and however laudable to ule it only as a 
ſcaffglding to our virtue, which may be taken down 
when that glorious ſtructure is finiſhed, but hardly till 
then. To purſue fame for itſelf, is innocent; to re- 
gard it only as an auxiliary to virtue, is noble; to ſeek 
it chiefly as an engine of public uſefulneſs, is ſtill more 
noble, and highly praiſe-worthy. For 3 the opi- 
nion and breath of men are tranſient and fading things, 
often obtained without merit, and loſt without cauſe; 
yet as our buſineſs is with men, and as our capacity of 
{erving them is generally increaſed in proportion to 
their eſteem of us, therefore ſound and well-eſtabliſh- 
ed moral applauſe may, and will be modeſtly, not o- 
ſtentatiouſly, ſought after by the good ; nut indeed as 
a folitary refined fort of luxury, but as a public and 
proper inſtrument to ſerve and bleſs mankind. -At the 
fame time they will learn to deſpiſe that reputation 
which is founded on rank, fortune, and any other cir- 
cumſtances or accompliſhments that are foreign to real 
merit, or to uſeful ſervices done to others, and think 
that praile of little avail which is-purchaſed without 
deſert, and beſtowed without judgment. a 
Fortune, power, and civil authority, or whatever 
is called influence and weight among mankind, are 


goods of the ſecond diviſion, that is, valuable and pur- 


ſuable only as they are /zfu/, or as means to a farther 
end, viz.. procuring or preſerving the immediate ob- 
jects of enjoyment or happineſs to ourſelves or others. 
Therefore to love ſuch goods on their own account, 
and to purſue them as ends, not the mcans of enjoy- 
ment, mult be highly prepoſterous and abſurd. There 
can be no meaſure, no limit, to ſuch purſuit ; all muſt 
be whim, caprice, extravagance. Accordingly ſuch ap- 
petites, unlike all the natural ones, are increaſed by 
poſſeſſion, and whetted by enjoyment. They are al- 
ways precarions, and never without fears, becauſe the 
objects lie without one's ſelf; they are ſeldom without 
forrow and vexation, becauſe no acceſſion of wealth or 
power can ſatisfy them. Bur if thoſe goods are conſider- 


ed only as the materials or means of private or public 


happineſs, then the ſame obligations which bind us to pur- 
ſue the latter, bind us likewiſe to purſue the former. We 
may, and no doubt we ought, to ſeek ſuch a meaſure of 
wealth as is neceſſary to ſupply all our real wants, to raiſe 
us above ſervile dependence, and provide us with ſuch 
conveniencies as are ſuited to our rank and condition 
in life. To be regardleſs of this meaſure of wealth, is 
to expoſe ourſelves to all the temptations of poverty 
and corruption; to forfeit our natural independency 
and freedom; to degrade, and conſequently to ren- 
der the rank we hold, and the character we ſuſtain in 
ſociety, uſeleſs, if not contemptible. When theſe im- 
portant ends are ſecured, we ought not to murmur or 
repine that we poſſeſs no more; yet we are not fe- 
cluded by any obligation, moral or divine, from ſeek- 
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ing more, in order to give us that happieſt and moſt 
g of all powers, the power of doing good, A 
upine indolence in this reſpect is both abſurd and ci. 
minal ; ab/zurd, as it robs us of an inexhauſted ſung of 
the moſt refined and durable enjoyments; and crim;. 
nal, as it renders us ſo far uſeleſs to the ſociety to 
which we belong. * That purſuit of wealth which 
goes beyond the former end, viz. the obtaining the 
e neceſſaries, or ſuch conveniencies of life, as, in the 
& eſtimation of reaſon, not of vanity or paſſion, are 
& ſuited to our rank and condition, and yet is not di. 
ce rected to the latter, viz. the doing good is what we 
& call avarice.” And © that purſuit of power, which 
cc after ſecuring one's ſelf, i. e. having attained the 
c proper independence and liberty of a rational ſocial 
creature, is not directed to the good of others, is 
« what we call ambition, or the /uſt of power.“ To 
what extent the ſtrict meaſures of virtue will allow us 
to purſue either wealth or power, and civil authority, 
is not perhaps poſſible preciſely to determine. That 
muſt be left to prudence, and the peculiar character, 
condition, and other circumſtances of each man. Only 
thus far a limit may be ſet, that the purſuit of either 
mult encroach upon no other duty or obligation which 
we owe to ourſelves, to ſociety, or to its parent and 
head, The ſame reaſoning, is to be applied to puwer 
as to wealth, It is only valuable as an inſtrument of 
our own ſecurity, and of the free enjoyment of thoſe 
original goods it may, and often does, adminiſter to 
us, and, as an engine of more extenſive happineſs to 
our friends, our country, and mankind. | 4 
Now the beſt, and indeed the only way to obtain a Hoy ww 
ſolid and laſting fame, is an uniform inflexible courſe and pow 
of virtue, the employing one's ability and wealth in #7 1 
ſupplying the wants, and uſing one's power in pro- 
moting or ſecuring the happineſs, the rights and liber- 
ties of mankind, joined to an univerſal affability and 
politeneſs of manners. And ſurely one will not miſtake 
the matter much, who thinks the ſame courſe condu- 
cive to the acquiring greater acceſſions both of wealth 
and power; eſpecially if he adds to thoſe qualifications 
a vigorous induſtry, a conſtant attention to the cha- 
racers and wants of men, to the conjunctures of times, 
and continually-varying genius of affairs; and a ſteady 
intrepid honeſty, that will neither yield to the allure- 
ments, nor be over-awed with the terrors, of that cor- 
rupt and corrupting ſcene in which we live. We have 
ſometimes heard indeed of other ways and means, as 
fraud, diſſimulation, ſervility, and proſtitution, and the 
like ignoble arts, by which the men of the world (as 
they are called,” ſhrewd politicians, and men of ad- 
dreſs!) amaſs wealth, and procure power : but as we 
want rather to form a man of virtue, an honeſt, con- 
tented, happy man, we leave to the men of the world 
their own ways, and permit them, unenvied and un- 
imitated by us, to reap the fruit of their doings. 10 
The next ſpecies of objects in the ſcale of good, are c 
the goods of the intellect, as knowledge, memory, judg- uud 
ment, taſte, ſagacity, docility, and whatever elle we 
call iutellectual virtues. Let us conſider them a little, 
and the means as well as obligations to improve 
them. 112 | a 
As man is a rational creature, capable of knowing 


the differences of things and actions; —as he not 2 5 


"a and feels what is preſent, but remembers what is 
paſt, and often foreſees what is future ; as he advances 
rom ſmall beginnings, by flow degrees, and with much 
labour and difficulty, to knowledge and experience :— 
as his opinions 
An conduct, - and as his conduct draws conſe- 
quences after it, which extend not only to the preſent, 
but to the future time, and therefore is the princi- 
pal ſource of his happineſs or miſery ; it is evideut, 
that he is formed for intellectual improvements, and 
that it muſt be of the utmoſt conſequence for him 

1 to improve and cultivate bis imellectual powers, on 
Cu. which thoſe opinions, thoſe paſſions, and that conduct 
lib. 1. depend *. - | 
op But, beſides the future conſequences and moment of 
3 vi - ir 1 diate ex- 
ple · improving our intell: ual powers, their immedia 
they erciſe on their proper objects yields the moſt rational and 
refined pleaſures. Knowledge, and a right taſte m the 
aledge arts of imitation and defign, as poetry, painting, ſculp- 
ulte. ture, muſic, architecture, afford not only an innocent, 
but a moſt ſenſible and ſublime entertainment. By 
theſe the underſtanding is inſtructed in ancient and 
modern life, the hiſtory of men and things, the ener- 
gies and effects of the paſſions, the conſequences of 
virtue and vice; by theſe the imagination is at once 
entertained and nouriſhed with the beauties of nature 
and art, lighted up and ſpread out with the novelty, 
grandeur, and harmony of the univerſe ; and, in fine, 
the paſſions are agreeably roufed, and ſuitably enga- 
ged, by the greateſt and moſt intereſting objects that 
can fill the human mind, He who has a taſte formed 
to theſe ingenious delights, and plenty of materials to 
gratify it, can never want the moſt agreeable exerciſe 
and entertainment, nor once have reaſon to make that 
faſhionable complaint of the tediouſneſs of time. Nor 
can he want a proper ſubject for the diſcipline and im- 
provement of his heart. For, being daily converſant 
with beauty, order, and deſign, in inferior ſubjects, he 
bids fair for growing in due time an admirer of what 
is fair and well-proportioned in the conduct of life and 
the order of ſociety, which is only order and deſign 
exerted in their higheſt ſubject. He will-learn to 
transfer the numbers of poetry to the harmony of-the 
mind and of well- governed paffions ; and, from ad- 
miring the virtues of others in moral paintings, come 
to approve and imitate them himſelf, Therefore to 
cultivate a true and correct taſte, muſt be both our in- 
ter:ſt and our duty, when the circumſtances of our ſta- 
tion give-leaſure and opportunity for it, and when the 
doing it is not inconſiſtent with our higher obligations 
11 Or engagements to ſociety and mankind. 


good ſenſe has more the aſcendant than /earning, and 
which pertain more to practice than to ſpeculation ; by 
ſtudying the beſt model, i. e. thoſe which profeſs to 
Imitate nature moſt, and approach the neareſt to it, 


112 

ent of 
lectual en 
5. 


and the greateſt experience in life. 

As to the other intellectual goods, what a fund of 
tertainment muſt it be to inveſtigate the truth and 
various relations of things, to trace the operations of 
nature to general laws, to explain by theſe its mani- 
fold phenomena, to underſtand that order by which 


ſway his paſſions, —as his paſſions in- 


tain It is beſt attained by reading the beſt books, where 


and by converſing with men of the moſt refined taſte, 


the univerſe is upheld, and that economy by which it 
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is governed; to be acquainted with the human mind, 

the connections, ſubordinations, and uſes of its powers, 
and to mark their energy in life! how agreeable to 
the ingenious inquirer, to obſerve the manifold rela- 

tions and combinations of individual minds in ſociety, 
to diſcern the cauſes why they flouriſh or decay; and 

from thence to aſcend, through the vaſt ſcale of be - 
ings, to that general mind which preſides over all, 
and operates unſeen in every ſyſtem and in every age, 
through the whole compaſs and progreſſion of nature 

devotcd to ſuch entertainments as theſe, the contem- 
plative have abandoned every other pleaſure, retired 

from the body, ſo to ſpeak, and ſequeſtered them- 
{elves from ſocial intercourſe ; for theſe, the 6 
have often preferred to the hurry and din of life the 
calm retreats of contemplation ; for theſe, when once 
they came to taſte them, even the gay and voluptuous 
have thrown up the lawleſs purſuits of ſenſe and ap- 

petite, and acknowledged theſe mentual enjoyments to 
be the moſt refined; and indeed the oy. luxury. Be- 
ſides, by-a juſt and large knowledge of nature, we re- 

cognize the perſections of its author; and thus piety, . 
and all thoſe pious affections which depend on juſt ſen- 
timents of his character, are awakened and confirm-- 
ed; and a thouſand ſuperſtitious fears, that ariſe from 

partial views of his nature and works, will of courſe. 
be excluded. An extenſive proſpect of human life, 
and of the periods and revolutions of human things, 

wall conduce much to the giving a certain greatneſs of 
mind, and a noble contempt to thole little competiti- 
ons about power, honour, and wealth, which diſturb 

and divide the bulk of mankind ; and promote a calm 

indurance of thoſe inconveniencies and ills that are the 
common appendages of humanity. Add to all, that a juſt 
knowledge of human nature, and of thoſe hinges upon 
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which the buſineſs and fortunes of men turn, will pre- 


vent our thinking either too highly or too meanly of 

our fellow-creatures, give no {mall ſcope to the exer- 

ciſe of friendſhip, confidence, and good - will, and at the 

fame time brace the mind with a proper caution and 

diſtruſt, thoſe nerves of prudence, and give a greater 

maſtery in the conduct of private as well as public liſe. 

Therefore, by cultivating our intellectual abilities, we 

ſhall beſt promote and fecure. our intereſt, and be. 

qualified for acting our part in ſociety with more ho- 

nour to ourſelves, as well as advantage to mankind. 

Conſequently, to improve them to the utmoſt of our 

power is our duty; they are talents committed to us 

by the almighty Head of ſociety, and we are account- 

able to him for the uſe of them, 113 
The intellectual virtues are beſt improved by accu- How attain- 

rate and impartial obſer vation, extenſive reading, and ed. 

unconfined converſe with men of all characters, eſpe- 

cially with thoſe who, to private ſtudy, have joined 

the wideſt acquaintance with the world, and preateſt 

praictce in affairs; but, above all, by being much in 

the world, and having large dealings with mankind. 

Such opportunities contribute much - to diveſt one of 

prejudices and a ſervile attachment to crude ſyſtems, 

to open one's views, and to give that experience on 

which the moſt uſeful, becauſe the moſt practical 

knowledge is built, and from which the ſureſt maxims- 

for the conduct of life are deduced. 1141 
The higheſt goods which enter into the compoſition Moral * 

| of goods. 


of haman happineſs are ral goods of the mind, di- 
realy and ultimately regarding ' ourſelves; as com» 
mand of the appetites and paſſions, prudence and cau- 
tion, magnanimity, fortitude, humility, love of virtue, 
love of Cod, reſignation, and the like. Theſe ſub- 
lime goods are goods by way of eminence, goods re- 
commended and enforced by the muſt intimate and 
awful ſenſe and conſciouſneſs of our nature; goods 
that conſtitute the quintefſence, the very temper of 
happineſs, that form and completion of ſoul which 
renders us approvable and lovely in the ſight of God ; 
goods, in fine, which are the elements of all our future 
r15 perfection and felicity. 


Their mo- Moſt of the other goods we have conſidered depend 
2 partly on ourſelves, and partly on accidents which we 


can neither foreſee nor prevent, and reſult from 
cauſes which we cannot influence or alter. They are 
ſuch goods as we may poſſeſs to-day and loſe to- mor- 
row, and which require a felicity of conſtitution, and 
talents to attain them in full vigour and perfection, 
and a felicity of conjunctures to ſecure the poſſeſſion of 
them. Therefore, did our happineſs depend altoge- 
ther or chiefly on ſuch tranſitory and precarious poſ- 
ſeſſions, it were itſelf moſt precarious, and the higheſt 
folly to be anxious about it. — But though creatures, 
conſtituted as we are, cannot be indifferent about ſuch 
goods, and muſt ſuffer in ſome degree, and conſe- 
quently have our happineſs incomplete without them, 


yet they weigh bur little in the ſcale when compared 
with moral goods. By the benevolent conſtitution of 


our nature theſe are placed within the {ſphere of our 
aQtivity, ſo that no man can be deſtitute of them un- 
leſs he is firſt wanting to himſelf. Some of the wiſeſt 
and beſt of mankind have wanted moſt of the former 
goods, and all the external kind, and felt molt of the 
oppoſite ills, ſuch at leaft as ariſe from without; yet by 
poſſeſſing the latter, viz. the moral s, have decla- 
red they were happy: and to the conviction of the moſt 
impartial obfervers have appeared happy. The worſt 
of men have been ſurrounded with every outward 
good and 1 of fortune, and have poſſeſſed 
great parts; yet, for want of moral rectitude, have 
been, and have confeſſed themſelves, notoriouſly and 
exquiſitely miſerable. The exerciſe of virtue has 
ſupported its votaries, and made them exult in the 
midſt of tortures almoſt intolerable ; nay, how often 
has ſome falſe form or ſhadow of it ſuſtained even the 
greateſt “ villains and bigots under the ſame preſſures ! 
But no external goods, no goods of fortune, have been 
able to alleviate the agonies or expel the fears of a 
guilty mind, conſcious of the deſerved hatred and re- 
proach of mankind, and the juſt diſpleaſure of Al- 
116 mighty God. 


The mixed As the preſent condition of human life is wonder- 
condition fully chequered with good and ill, and as no height of 


of human ſtation, no affluence of fortune, can abſolutely inſure 
life requires 


icul 
1 great part of the comfort and ſerenity of life muſt lie 


the good, or ſecure againſt the ill, it is evident that a 


in having our minds duly affected with regard to both, 
i. e. rightly attempered to the loſs of one and the 
ſufferance of the other. For it is certain that out ward 
calamities derive their chief malignity and preſſure 


* As Ravilliac, who aſſaſſinated Henry che fourth of France; and Balthaſar Geraerd, who murdered William the Firſt, prince 


of Orange. | 


an eaſy unaſſuming humanity with regard to the im- 
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from the inward diſpoſitions with which w 
them. By managing theſe right, we may greatly 
abate that malignity and preſſure, and conſequen 


e receive 


diminiſh the number, and weaken the mom 
ills of life, if we ſhould not have it in 3 
obtain a large ſnhare of its goods. There are * 
larly three virtues which go to ſhe forming this ri 
temper towards ill, and which are of ſingular «fficac 
if not totally to remove, yet wonderfully to alleviat 
the calamities of life. Theſe are fortitud:, or — 
N 88 and reſignation. 3 
Fortitude is that calm and ſteady habit of FW, 
which either moderates our. fears, wn — — ” _ 
bravely to encounter the proſpe of ill, or renders the 
mind ſerene and invincible under its immediate preſ. 
ſure. It lies equally diſtant from raſhneſs and cowar- 
dice ; and though it does not hinder us from feelin 
yet prevents our complaining or ſhrinking under the 
ſtroke. It always includes a generous contempt of, 
or at leaſt a noble ſuperiority to, thoſe Precarious 
goods of which we can inſure neither the poſſeſſion 
nor continuance. The man therefore who poſſeſſes 
this virtue in this ample ſenſe of it, ſtands upon an 
eminence, and ſees human things below him ; the 
tempeſt indeed may reach him, but he ſtands ſecure 
and collected againſt it upon the baſis of conſcious vir- 
tue, which the ſevereſt ſtorms can ſeldom ſhake, and 
never overthrow. | f 
Hunulity is another virtue of high rank and digni. Hun 
ty, though often miſtaken by proud mortals for mean- 
neſs and puſillanimity. It is oppoſed to pride, which 
commonly includes in it a falſe or over-rated eſtima- 
tion of our own merit, an aſcription of it to ourſelves 
as its only and original cauſe, an undue compariſon of 
ourſelves with others, and, in conſequence of that ſup- 
poſed ſuperiority, an arrogant preference of ourſelves, 
and a ſupercilious contempt of them. Humility, on 
the other hand, ſeems to denote that modeſt and in- 
genuous temper of mind, which ariſes from a juſt and 
equal eſtimate of our own advantages compared with 
thoſe of others, and from a ſenſe of our deriving all 
originally from the Author of our being. Its ordina- 
ry attendants are mildneſs, a gentle forbearance, and 


perfections and faults of others; virtues rare indeed, 
but of the faireſt completion, the proper offspring of 
{o lovely a parent, the beſt ornaments of ſuch imper- 
feR creatures as we are, precious in the ſight of God, 
and which ſweetly allure the hearts of men. 
Reſignation is that mild and heroic temper of mind 
which ariſes from a ſenſe of an infinitely wiſe and 
good providence, and enables one to acquieſce with a 
cordial affection in its juſt appointments. This virtue 
has ſomething very peculiar in its nature, and ſublime 
in its efficacy. For it teaches us to bear ill not only 
with patience, and as being unavoidable, but it trans 
forms, as it were, ill into good, by leading us to conſt 
der it, and every event that has the leaſt appearance 
of ill, as a divine diſpenſation, a wiſe and benevolent 
temperament of things, ſubſervient to univerſal good, 
and, of courſe, including that of every individual, 
eſpecially of ſuch as calmly ſtoop to it. In this gt, 
t 
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me adminiſtration itſelf, nay every act of it, becomes 
an object of affection, the evil diſappears, or is con- 
verted into a balm which both heals and nouriſheth 
the mind. For, though the firſt unexpected acceſs of 
ill may ſurpriſe the ſoul into grief, yet that grief, when 
the mind calmly reviews its object, changes into con- 
tentment, and is by degrees exalted into veneration 
and a divine compoſure. Our private will is loſt in 
that of rhe ror. and our ſecurity againſt every 
real ill reſts on the ſame bottom as the throne of him 
„ © who lives and reigns for ever. 

good, Before we finiſh this ſection, it may be fit to ob- 
ve ſerve, that as the Deity is the ſupreme and inexhauſted 
ermal. ſource of good, on whom the happineſs of the whole 
creation depends; as he is the higheſt object in na- 
ture, and the only object who is fully proportioned to 
the intellelual and moral powers of the mind, in 
whom they ultimately reſt, and find their moſt perfect 
exerciſe and completion, he is therefore termed the 
Chief good of man, objettively conſidered. And vir- 
tue, or the proportioned and vigorous exerciſe of the 
ſeveral powers and affections on their reſpective ob- 
jects, as above deſcribed, is, in the ſchools, termed the 
chief good, formally conſidered, or its formal idea, be- 
ing the inward temper and native conſtitution of hu- 
man happineſs. | 

From the detail we have gone through, the follow- 
ing corollaries may be deduced. * 

Firſt, It is evident, that the happineſs of ſuch a pro- 
greſive creature as man can never be at a ſtand, or 
continue a fixed invariable thing. His finite nature, 
let it riſe ever ſo high, admits Nin higher degrees of 
improvement and perfection. And his progreſſion in 
improvement or virtue always makes way for a pro- 
greſſion in happineſs. So that no poſſible point can 
be aſſigned in any period of his exiſtence in which he 
is perfectly happy, that is, ſo happy as to exclude high- 
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ſecond claſs of his obligatious. 
His parents are among the earlieſt objects of his at- Conne&on 
tention ; he becomes ſooneſt acquainted with them, of pareuts. 


himſelf, it ſeems reaſonable to take the ſame method 
with thoſe he owes to ſociety, which conſtitute the 


repoſes a peculiar confidence in them, and ſeems to : 
regard them with a fond affection, the early prognol- 
tics of his future piety and gratitude. Thus does nature 
dictate the firſt lines of filial duty, even before a juit 

ſenſe of the connection is formed. But when the child 

is grown up, and has attained to ſuch a degree of un- 
derſtanding, as to comprehend the moral tie, and be 
ſenſible of the obligations he is under to his parents ; 

when he looks back on their tender and difintereſted 
aflection, their inceſſant cares and labours in nurſing, 
educating, and providing for him, during that ſtate in 
which he had neither prudence nor ſtrength to care 

and provide for himſelf, he muſt be conſcious that he 

owes to them thele peculiar duries. 123 


To reverence and honour them, as the inſtruments Duties to 


of nature in introducing him to life, and to that ſtate Parents. 
of comfort and happineſs which he enjoys; and there- 

fore to eſteem and imitate their good qualities, to al- 
leviate and bear with, and ſpread, as much as poſ- 

ſible, a decent veil over their faults and weakneſſes. 

2. To be highly grateful to them, for thoſe favours 
which it can hardly ever be in his power fully to re- 
pay; to ſhew this gratitude by a ftrict attention to 
their wants, and a ſollicitous care to ſupply them; by 
a ſubmiſſive deference to their authority and advice, 
eſpecially by paying great regard to it in the choice 
of a wife, and of an occupation; by yielding to, ra- 
ther than peeviſhly contending with, their humours, 
as remembering how oft they have been perſecuted 
by his; and, in fine, by ſoothing their cares, light- 
ening their ſorrows, ſupporting the infirmities of age, 
and making the remainder of their life as comfortable 
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er degrees of happineſs. All his perfection is only and joyful as poſſible. 124 
comparative. 2. It appears that many things muſt As his brethren and ſiſters are the next with whom Duties to | 
conſpire to complete the happineſs of ſo various a the creature forms a /ecial and moral connection, to brethren 


creature as man, ſubject to ſo many wants, and ſuſ- them he owes a fraternal regard; and with them and ſiſters. 


ceptible of ſuch different pleaſures. 3. As his capaci- 
ties of pleaſure cannot be all gratified at the ſame 
time, and maſt often interfere with each other in ſuch 
4 precarious and fleeting ſtate as human life, or be 
frequently diſappointed, perfect happineſs, i. e. the 
undiſturbed enjoyment of the ſeveral pleaſures of 
which we are capable, is unattainable in our preſent 
ſtate. 4. That ſtate is moſt to be ſought after, in 
which the feweſt competitions and diſappointments 
can happen, which leaſt of all impairs any ſenſe of 
pleaſure, and opens an inexhauſted ſource of the moſt 


is attended with all thoſe advantages, is a ſtate or 
courſe of virtue. 6. Therefore, a ſtate of virtue, in 
which the moral goods of the mind are attained, is 


the happieſt ſtate, 
C HAP, III. 
Duties to SOCIETY. 


SECT. I. Filial and Fraternal Duty. 


_ oy have followed the order of nature in tracing 
unory of man, and thoſe duties which he owes to 


refined and laſting enjoyments. 5. That ſtate which 


ought he to enter into a ftrict league of friendſhip, 
mutual ſympathy, advice, aſſiſtance, and a generous 
intercourſe of kind offices, remembering their relation 
to common parents, and that brotherhood of nature 
which unites them into a cloſer community of intereſt 
and affection. 


Sect. II. Concerning Marriage. 125 


WHEN man arrives to a certain age, he becomes Connection 


ſenſible of a peculiar ſympathy and tenderneſs towards with the 


the other ſex; the charms of beauty engage his atten- other ſex. 


tion, and call forth new and ſofter diſpoſitions than 
he has yet felt. The many amiable qualities exlübi- 
ted by a fair outſide, or by the mild alluremen: of fe- 
male manners, or which the prejudiced ſpectator with- 


out much reaſoning ſuppoſes thoſe to include, with 


ſeveral other circumſtances both natural and acciden- 
tal, point his view and affection to a particular object, 
and of courſe contract that general rambling regard, 
which was loſt and uſeleſs among the undiſtinguiſhed 
crowd, into a peculiar and permanent attachment to 
one woman, which ordinarily terminates in the moſt 
important, venerable, and delightful connection in life, 

(c.) The 


grounds of 
this connec» 


tion, 
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The ſtate of the brute creation is very different from 
that of human creatures. The former are cloathed 
and generally armed by their ſtructure, eaſily find 
what is neceſſary to their ſubſiſtence, and ſoon attain 
their vigour and maturity; ſo that they need. the 
care and aid of their parents but for a ſhort while ; 
and therefore we ſee that nature has aſſigned to them 
vagrant and tranſient amours. The connection being 
purely natural, and merely for propagating and rear- 
ing their offspring, no ſooner is that end anſwered, 
than the connection diſſolves of courſe. But the hu- 
man race are of a more tender and defenceleſs conſti- 
tution ; their infancy and non-age continue longer ; 
they advance ſlowly to ſtrength of body, and maturi- 
ty of reaſon ; they need conſtant attention, and a long 
ſeries of cares and labours, to train them up to decen- 
cy, virtue, and the various arts of life. Nature has, 
therefore, _provided them with the moſt affectionate 
and anxious tutors, to aid their weakneſs, to ſupply 
their wants, and to accompliſh them in thoſe neceſſa- 
ry arts, eyen their own parents, on whom ſhe has 
devolved this mighty charge, rendered agreeable by 
the moſt alluring and powerful of all ties, parental at- 
ſection. But unleſs both concur in this grateful taſk, 
and continue their joint labours, till they have reared 
up and planted out their young colony, it mult become 
a prey to every rude invader, and the purpole of na- 
ture in the original union of the human pair be de- 
feated. Therefore our ſtructure as well as condition 
is an evident indication, that the human ſexes are 
deſtined for a more intimate, for a moral and laſting 
union. It appears likewiſe, that the principal end of 
inarriage is not to propagate and nurſe up an offspring, 
but to educate and form minds for the great duties 
and extenſive deſtinations of life. Society muſt be 
ſupplied from this original nurſery with uſeful mem- 
bers, and its faireſt ornaments and ſupports. | 
The mind is apt to be diſſipated in its views and 
acts of friendſhip and humanity ; unleſs the fermer be 
directed to a particular object, and the latter employ- 
ed in a particular province. When men once in- 
dulge to this diſſipation, there is no ſtopping their 
career, they grow inſenſible to moral attractions, 
and, by obſtructing or impairing the decent and regu- 
lar exerciſe of the tender and generous feelings of the 
human heart, they in time become unqualified for, or 
averſe to, the forming a moral union of ſouls, which 
is the cement of ſociety, and the ſource of the pureſt 
domeſtic joys. Whereas a rational, undepraved /ove, 
and its fair companion, marriage, collect a man's views, 
guide his heart to its proper object, and, by confining 
his affection to that object, do really enlarge its influ- 
ence and uſe. Beſides, it is but too evident from the 
conduct of mankind, that the common ties of huma- 
nity are too feeble to engage and intereſt the paſſions 
of the generality in the affairs of ſociety. The con- 
nections of neighbourhood, acquaintance, and gene- 
ral intercourſe, are too wide a field of action for ma- 
ny, and thoſe of a public or community are ſo for more; 
and in which they either care not, or know not how 
to exert themſelves. Therefore nature, ever wiſe 
and benevolent, by implanting that ſtrong ſympathy 
which-reigns between the individuals of each ſex, and 
by urging them to form a particular moral connection, 
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the ſpring of many domeſtic endearments, has mea. 
ſured out to each pair a particular ./þhere of action 
proportioned to their views, and adapted to their re. 
ſpective capacities. Beſides, by intereſting them deen. 
ly in the concerns of their own little circle, ſhe 10 
connected them more cloſely with ſociety, which is 
compoſed of particular families, and bound them down 
to their good behaviour in that particular communi 
to which they belong. This moral connettion is mar. 
riage, and this ſphere of ation is a family. 

Of the co,jugal alliance the following are the naty. N. 9 
ral laws. Firſt, mutual fidelity to the marriage - bed. mar; q 
Dilloyalty defeats the very end of marriage, Aloe: * 
the natural cement of the relation, weakens the mo- 
ral tie, the chief ſtrength of which lies in the rec. 
procation of affection; and, by making the offsprin 
uncertain, diminiſhes the care and attachment neceſ. 
ſary to their education. 

2. A conſpiration of counſels and endeayours to pro- 
mote the common intereſt of the family, and to edu- 
cate their common offspring. In order to obſerye 
theſe laws, it is neceſſary to cultivate, both before 
and during the married ſtate, the ſtricteſt decency 
and chaſtity of manners, and a juſt ſenſe of what be- 
comes their reſpective characters. 

3. The union muſt be inviolable, and for life. The 
nature of friendſhip, and particularly of this ſpecies of 
it, the education of their offspring, and the order of 
ſociety and of ſucceſſions, which would otherwiſe be 
extremely perplexed, do all ſeem to require it. To 
preſerve this union, and render the matrimonial ſtate 
more harmonious and comfortable, a mutual eſteem 
and tenderneſs, a mutual deference and forbearance, 
a communication of advice, and aſſiſtance and autho- 
rity, are abſolutely neceflary. If either party keep 
within their proper departments, there need be no 
diſputes about power or ſuperiority, and there will 
be none. They have no oppoſite, no ſeparate inte- 
reſts, and therefore there can be no juſt ground for 
oppolition of conduct, | 1515 

From this detail, and the preſent ſtate of things, in pda 
which there is pretty near a parity of numbers of both 
ſexes, it is evident that po/ygamy is an unnatural 
ſtate; and though it ſhould be granted to be more 
fruitful of children, which however it is not found to 
be, yet it is by no means ſo fit for rearing minds, 
which ſeems to be as much, if not more, the inten- 
tion of nature than the propagation of bodies. 


Sect. III. Of Parental Duty. F 


Tu connection of parents with their children is a Cone 
natural conſequence of the matrimonial connection: 1 
and the duties which they owe them reſult as natural. * 
ly from that connection. The feeble ſtate of children, 
ſubject to ſo many wants and dangers, requires their 
inceſſant care and attention; their ignorant and uncul- 
tivated minds demand their continual inſtruction and 
culture. Had human creatures come into the worl 
with the full ſtrength of e, and the weakneſs of — 
ſon and vehemence of paſſions which prevail in chill. 
ren, they would have been too ſtrong or too ſtubborn 
to have ſubmitted to the government and inſtruction 
of their parents. But as they were deſigned for L 
progreſſion in knowledge and virtue, it was PF * 


t Il. 


33 


zutho- 
found- 
n that 


s of 
ts. 


1 tion. 


MORAL PH 
that the growth of their bodies ſhould keep pace 
with that of their minds, leſt the purpoles of that pro- 

reſſion ſhould have been defeated. Among other 
1d mirable purpoſes which this 1 expanſion 
of their outward as well as inwar ſtructure ſerves, 
this is one, that it affords ample ſcope to the exer · 
ciſe of many tender and generous affections, which 
fill up the domeſtic life with a beautiful variety of 
duties and enjoyments; and are of courſe a noble 
diſcipline for the heart, and an hardy kind of educa- 
tion ſor the more honourable and important duties of 
public lite. | | 4% 

The above mentioned weak and ignorant ſtate of 
children, ſeems plainly to inveſt their parents with ſuch 
authority and power as is neceſſary to their ſupport, 
protection, and education; but that authority and 

wer can be conſtrued to extend no farther than 1s 
neceſſury to anſwer thoſe ends, and to laſt no longer 
than that weakneſs and ignorance continue ; where- 
fore, the foundation or reaſon of the authority and 
power ceaſing, they ceaſe of courſe. Whatever 
power or authority then it may be neceſſary or law- 
ful ſor parents to exerciſe during the non-age of their 
children, to aſſume or uſurp the ſame when they have 
attained the maturity or full exerciſe of their ſtrength 
and reaſon would be tyrrannical and unjuſt. From 
hence it is evident, that parents have no right to pu- 
niſh the perſons of their children more ſeverely than 
the nature of their wardſhip requires, much leſs to in- 
vade their lives, to encroach upon their liberty, or 
transfer them as their property to any maſter what- 
ſoe ver. | | 

The firſt claſs of duties which parents owe their 
children reſpect their natural life; and theſe compre- 
hend protection, nurture, proviſion, introducing them 
into the world in a manner ſuitable to their rank and 
fortune, and the like. 

The ſecond order of duties regards the intellectual 
and oral life of their children, or their education in 
ſuch arts and accompliſhments as are neceſſary to qua- 
lify them for performing the duties they owe to them- 
ſelves and to others, As this was found to be the prin- 
cipal deſign of the matrimonial alliance, ſo the fulfil- 
ling that deſign is the moſt important and dignified of 
all the parental duties. In order therefore to fit the 


child for acting his part wiſely and worthily as a 


man, as a citizen, and a creature of God, both parents 
ought to combine their joint wiſdom, authority, and 
power, and each apart to employ thoſe talents which 
are the peculiar excellency and ornament of their re- 
ſpectiye ſex. The father ought to Jay ont and ſuper- 
tend their education, the mother to execute and ma- 
nage the detail of which ſhe is capable. The former 
ſhould direct the manly exertion of the intellectual and 
moral powers of his child. His imagination, and the 
manner of thoſe exertions, are-the peculiar province 
of the latter. The former ſhould adviſe, protect, 
command, and, by his experience, maſculine vigour, 
and that ſuperior authority which is commonly aſcrib- 
ed to his ſex, brace and ſtrengthen his pupil for ac- 
te life, for gravity, integrity, and firmneſs in ſuffer- 
be The bulineſs of the latter is to bend and ſoften 
8 male pupil, by the charms of her converſation, 
14 the ſoftneſs and decency of her manners for /ocial 
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life, for politeneſs of taſte, and the elegant decorums 
and enjoyments of humanity ; and to improve and re- 
fine the tenderneſs and modeſty of her female pupil, 
and form her to all thoſe mild domeſtic virtues which 
are the peculiar characteriſtics and ornaments of her 
ſex. + To conduct the opening minds of their ſweet 
charge through the ſeveral periods of their progreſs, 
to aſſiſt them in each period, in throwing out the la- 
tent feeds of reaſon and ingenuity, and in gaining 
freſh acceſſions of light and virtue; and at length, with 
all theſe advantages, to produce the young adventu- 
rers upon the great theatre of human lite, to play 
their ſeveral parts in the fight of their friends, of ſo- 
ciety, and mankind ! 


Szer. IV. Herile and Servile Duty. 
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In the natural courſe of human affairs it muſt neceſ- The ground 


ſarily happen, that ſome of mankind will live in plenty 
and opulence, and others be reduced to a ſtate of in- 
digence and poverty. The former need the labours 
of the latter, and the latter the proviſion and ſupport 
of the former. This mutual neceſſity is the founda- 
tion of that connection, whether we call it -zoral or 


civil, which ſubſiſts between maſters and ſervants. 


He who feeds another has a right to ſome equivalent, 
the labour of him whom he maintains, and the fruits 
of it. And he who labours for another has a right to 
expect that he ſhould ſupport him. But as the labours 
of a man of ordinary ſtrength are certainly of greater 
value than mere food and cloathing; becauſe they 
would actually produce more, even the maintenance 
of a family, were the labourer to employ them in his 
own behalf; therefore he has an undoubted right to 
rate and diſpoſe of his ſervice for certain wages above 
mere maintenance ; and if he has incautiouſly diſpo- 
ſed of it for the latter only, yet the contract being of 
the onerous kind, he may. equitably claim a ſupply of 
that deficiency. If the ſervice be ſpecified, the ſer- 
vice is bound to that only; if not, then he is to be 
conſtrued as bound only to ſuch ſervices as are conſiſ- 
tent with the laws of juſtice and humanity. By the 
voluntary ſervitude to which he ſubjects himſelf, he 


forfeits no rights by ſuch as are neceſſarily included in 


that ſervitude, and is obnoxious to no puniſhment but 
ſuch as a voluntary failure in the ſervice may be ſup- 
poſed reaſonably to require. The offspring of ſuch ſer- 
vants have a right to that liberty which neither they 
nor their parents have forfeited. 


of this con- 
nection. 
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The condi- 
tions of ſer- 
vice. 


8 
As to thoſe who, becauſe of ſome heinous offence, The fe of 


or for ſome notorious damage, for which they cannot great offen- 
otherwiſe compenſate, are condemned to perpetual ders. 


ſer vice, they do not, on that account, forfeit all the 
rights of men; but thoſe, the loſs of which is neceſ- 
ſary to ſecure ſociety againſt the like offences for the 
future, or to repair the damage they have done. 


I 
With regard to captives taken in war, it is barba- The A of 


rous and inhuman to make perpetual ſlaves of them, captives. 


unleſs ſome peculiar and aggravated circumſtances of 
ilt have attended their hoſtility. The bulk of the 
ubjects of any government engaged in war may be 
fairly eſteemed innocent enemies; and therefore they 
have a right to that clemency which is conſiſtent with 
the common ſafety of mankind, and the particular ſe- 
curity of that ſociety againſt which they are engaged. 
(ES). Though 
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Though ordinary captives bave'a grant of their lives, 
yet to. pay their liberty as an equivalent is much too 
high a price. There are other ways of acknowledg- 
ing or returning the favour, than by {ſurrendering what 
* Hutcheſ. is far dearer than life itſelf “. To thoſe who, under 
Mor. Inſt. pretext of the neceſſities of commerce, drive the un- 
Pl. lib. 3. natural trade of bargaining for human fleſh, and con- 
TP ſigning their innocent but unfortunate fellow creatures 
to eternal ſervitude and miſery, we may addreſs the 
words of a fine writer; “ Let avarice defend it as it 
« will, there is an honeſt reluctance in humanity a- 
« gainſt buying and ſelling, and —— thoſe of 
% our own ſpecies as our wealth and poſſeſſions.“ 
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Sect. V. Social Duties of the private Kind. 


HitnerToO we have conſidered only the domeſtic 
economical duties, becauſe theſe are firſt in the pro- 
greſs of nature. But as man paſſes beyond the little 
circle of a family, he forms connections with relations, 
friends, neighbours, and others; from whence reſults 
a new train of duties of the more private ſocial kind, 
as friendſhip, chaſtity, courteſy, good-neighbourhood, cha- 

no rity, forgiveneſs, hoſpitality. 
Man's apti- Man is admirably formed for particular ſocial at- 
tude for ſo tachments and duties. There is a peculiar and ſtron 
e. propenſity in his nature to be affected with the ſenti- 
ments and diſpoſitions of others. Men, like certain 
muſical inſtruments, are ſet to each other, ſo that the 
vibrations or notes excited in one raiſe correſpondent 
notes and vibrations in the others. The impulles of p/ca- 
ſure or pain, joy or ſorrow, made on one mind, are by 
an inſtantaneous ſympathy of nature communicated in 
ſome degree to all; eſpecially when hearts are (as an 
humane writer expreſſes it) in ui of kindneſs ; 
the joy that vibrates in one communicates to the other 
allo. We may add, that though joy thus imparted 
{wells the harmony, yet grief vibrated to the heart of 
a friend, and rebounding from thence in ſympathetic 
notes, melts as it were, and almoſt dies away. All 
the paſſions, but eſpecially thoſe of the ſocial kind, 
are contagious; and when the paſſions of one man 
mingle with thoſe of another, they increaſe and mul- 
tiply prodigiouſly. There is a moſt moving eloquence 
in the human countenance, air, voice, and geſture, 
wonderfully expreſſive of the moſt latent feelings and 
paſſions of the ſoul, which darts them like a ſubtle 
flame into the hearts of others, and raiſes correſpon- 
dent feelings there: friendſhip, love, good-humour, 
Joy, ſpread through every feature, and particularly 
ſhoot from the eyes their ſofter and fiercer fires with 
an irreſiſtible energy. And in like manner the oppo- 
lite paſſions of hatred, enmity, ill- humour, melancho- 
ly, diffuſe a ſullen and ſaddening air over the face, 
and, flaſhing from eye to eye, kindle a train of ſimilar 
paſſions. By theſe, and other admirable pieces of 
machinery, men are formed for ſociety and the de- 
lightful interchange of friendly ſentiments and duties, 
to increaſe the happineſs of others by participation, and 
their own by rebound ; and to diminiſh, by dividing 
14x The common ſtock of their miſery. 
Duties ari- The firſt emanations of the /oc:a/ principle beyond 
ting from the bounds of a family lead us to form a nearer con- 
ee junction of friendſhip or good- will with thoſe who are 
wen. any wile connected with us by b/0d, or domeſtic al- 


liance. To them our affection docs commonly exert 
itſelf in a greater or leſs degree, according to the 
nearneſs or diſtance of the relation, And this pro. 
portion is admirably ſuited to the extent of our powers 
and the indigence of our ſtate ; for it is only within 
thoſe leſſer circles of conſanguinity or alliance that 
the generality of mankind are able to diſplay their a. 
bilities or benevolence, and conſequently to uphold 
their connection with ſociety and ſubſerviency, to a 
public intereſt. - Therefore it is our duty to regard 
theſe cloſer connections as the next department to 
that of a family, in which nature has marked out for 
us a ſphere of activity and. uſefulneſs; and to culti- 
vate the kind affections which are the cement of thoſe 
endearing alliances. _ Y | 10 
Frequently the view of diſtinguiſhing moral quali- lngreding 
ties in ſome of our acquaintance may give birth to * fria 
that more noble connection we call FRIENDSHIP, 7 
which is far ſuperior to the alliances of conſanguinity, 
For theſe are of a ſuperficial, and often of a tranſito- 
ry nature, of which, as they hold more of inſlin& 
than of reaſon, we cannot give ſuch a rational ac- 
count. Bur friendſhip derives all its ſtrength and 
beauty, and the only exiſtence which is durable, from 
the qualities of the heart, or from virtuous and lovely 
diſpoſitions. Or, ſhould theſe be wanting, they or 
ſume ſhadow of them muſt be ſuppoſed preſent. 
Therefore friendſhip may be deſcribed to be, “ The 
© union of two fouls by means of virtue, the common 
C object and cement of their mutual affection.“ With- 
out virtue, or the ſuppoſition of it, friendſhip is only 
a mercenary league, and alliance of intereſt, which 
muft diſſolve of courſe when that intereſt decays or 
ſubſiſts no longer. It is not ſo much 'any particular 
paſſion, as a compoſition of ſome of the nobleſt feel- 
ings and paſſions of the mind. Good ſenſe, a juſt 
taſle and love of virtue, a thorough candour and benig« 
nity of heart, or what we ulually call a good temper, 
and a generous ſympathy of ſentiments and affections, 
are the neceſſary ingredients of this virtuous connec- 
tion. When it is grafted on eſteem ſtrengthened by 
habit, and mellowed by time, it yields infinite plea- 
ſure, ever new and ever growing, is a noble ſupport 
amidſt the various trials and viciſſitudes of life, and 
an high ſeaſoning to moſt of our other enjoyments. 
To form and cultivate virtuous friendſhip, muſt be 
very improving to the temper, as its principal object 
is virtue, (et off with all the allurement of counte- 
nance, air, and, manners, ſhining forth in the native 
aces of manly honeſt ſentiments and affections, and 
rendered vi/ible as it were to the friendly ſpectator in 
a conduct unaffectedly great and good; and as its 
principal exerciſes are the very energies of virtue, or 
its effect and emanations. So that wherever this a- 
miable attachment prevails, it will exalt our admira- 
tion and attachment to virtue, and, unleſs impeded in 
its courſe by unnatural prejudices, run out into 4 
friendſhip to the human race, For as no one can me- 
rit, and none ought to uſurp, the ſacred name of 
friend, who hates mankind: ſo whoever truly loves 
them, poſſeſſes the moſt eſſential quality of a true 
friend, = 

The duties of friendſhip are a mutual eſteem of each It 
other, unbribed by intereſt, and independent of it, 2 
generous 
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nerous confidence as far diſtant from ſuſpicion as 
from reſerve, an inviolable harmony of ſentiments and 
diſpoſitions of deſigns and intereſts, a fidelity unſhaken 
by the changes of fortune, a conſtancy unalterable by 
diſtance of time or place, a reſignation of one's per- 
ſonal intereſt to thoſe of one's friend, and a recipro- 
cal, unenvious, unreſerved exchange of kind offices. — 
But, amidit all the exertions of this moral connection, 
humane and generous as it is, we muſt remember that 
it operates within a narrow {phere, and its immediate 
operations reſpect only the individual; and therefore 
its particular impulſes mult {till be ſubordinate to a 
more public intereſt, or be always directed and con- 
trolled by the more extenlive connections of our na- 
ture. | | 
When our friendſhip terminates on any of the other 
ſex, in whom beauty or agreeableneſs of perſon and 


external gracefulneſs of manners conſpire to expreſs” 


and heighten the moral charm of a tender honeſt heart, 
and ſweet, ingenuous modeſt temper, lighted up by 
good ſenſe ; it generally grows into a more ſoft and 
endearing attachment. When this attachment is im- 
proved by a growing acquaintance with the worth of 
its object, is conducted by diſcretion, and iſſues at 
length, as it ought to do, in the moral connection for- 
merly mentioned“, it becomes the ſource of many 
amiable duties, of a communication of paſſions and in- 


tereſts, of the moſt refined decencies, and of a thou- 


ſand nameleſs deep-felt joys of reciprocal tenderneſs 
and love, flowing from every look, word, and action. 
Here friendſhip acts with double energy, and the na- 
tural conſpires with the 2:0ral/ charms to ſtrengthen 
and ſecure the love of virtue. As the delicate nature 
of female honour and decorum, and the inexpreſſible 
grace of a chaſte and modeſt behaviour, are the ſureſt 
and indeed the only means of kindling at firſt, and ever 
after of keeping alive, this tender and elegant flame, 
and of accompliſhing the excellent ends deſigned by 
it; to attempt by fraud to violate one; or, under pre- 
tence of paſſion, to ſully and corrupt the other, and, 
by ſo doing, to expoſe the too often credulous and un- 
guarded object, with a wanton cruelty, to the hatred 
of her own ſex and the {corn of ours, and to the 
loweſt infamy of both is a conduct not only baſe and 
criminal, but inconſiſtent with that truly rational and 
refined enjoyment, the ſpirit and — 2 of which 
is derived from the baſhful and ſacred charms of virtue 
kept untainted, and therefore ever alluring to the lo- 
ver's heart. 

c Courteſy, good-neighbourhood, affability, and the 
like duties, which are founded on our private ſocial 
connections, are no leſs neceſſary and obligatory to 
creatures united in ſociety, and ſupporting and ſup- 
ported by each other in a chain of mutual want 
and dependence. They do not conſiſt in a ſmooth 
addreſs, an artificial or obſequious air, fawning adu- 
lations, or a polite ſervility of manners; but in a 
Jult and modeſt ſenſe of our own dignity and that of 
others, and of the reverence due to mankind, eſpe- 
cially to thoſe who hold the higher links of the focial 
chain; in a diſcreet and manly accommodation of our- 
_—_ to the foibles and humours of others; in a ſtrict 
— of the rules of decorum and civility ; but, 
above all, in a frauk obliging carriage, and generous 
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interchange of good deeds rather than words. Such a 
conduct is of great uſe and advantage, as it is an ex- 
cellent ſecurity againſt injury, and the beſt claim and 
recommendation to the eſteem, civility, and univerſal 
reſpect of mankind. This inferior order of virtues 
unite the particular members of ſociety more cloſely, 
and forms the lefler pillars of the civil fabric; whjch, 
in many inſtances, ſupply the unavoidable defects of 
laws, and maintain the harmony and decorum of ſocial 
intercourſe, where the more important and effential 
lines of virtue are wanting. | 


[21] 


Charity and forgiveneſs are truly amiable and uſe- Cherie, 
ful duties of the focial kind. There is a twofold diſ- forgiveneſs. 


tinction of rights commonly taken notice of by moral 
writers, viz. perfect and imperfett. To fulfil the for- 
mer, is neceſſary to the being and ſupport of fociety; 
to fulfil the latter, is a duty equally ſacred and obliga- 
tory, and tends to the improvement and proſperity of 
ſociety ; but as the violation of them is not equally pre- 


judicial to the public good, the fulfilling them is not 


lubjected to the cognizance of law, but left to the can- 
dour, humanity, and gratitude of individuals. And by 
this means ample ſcope is given to exerciſe all the ge- 
neroſity, and diſplay the genuine merit and luſtre, of 
virtue. Thus the wants and misfortunes of others call 
for our charitable aſſiſtance and ſeaſonable ſupplies. 
And the good man, unconſtrained by law, and uncon- 
trolled by human authority, will chearfully acknow- 
ledge and generouſly ſatisfy this mournful and moving 
claim; a claim ſupported by the ſanction of heaven, 
of whoſe bounties he is honoured to be the grateful 
truſtee. If his own perfect rights are invaded by the 
injuſtice of others, he will not therefore reject their 


imperfe& right to pity and forgiveneſs, unleſs his grant 


of theſe ſhould be inconſiſtent with the more exten- 
five rights of ſociety, or the public good. In that caſe 
he will have recourſe to public juſtice and the laws, 
and even then he will proſecute the injury with no un- 
neceſſary ſeverity, but rather with mildneſs and hu- 
manity. When the injury is merely perſonal, and of 
ſuch a nature as to admit of alleviations, and the for- 
giveneſs of which would be attended with no worſe 
conſequences, eſpecially of a public kind, the good 
man will generouſly forgive his offending brother. 
And it is his duty to do fo, and not to take private re- 
venge, or retaliate evil for evil. For m_ reſent- 
ment of injury is a natural paſſion, and implanted, as 


was obſerved F above, for wile and good ends; yet, See Part L. 
confidering the manifold partialities which moſt men chap. ii. 
have for themſelves, was every one to act as judge and iv. 


in his own cauſe, and to execute the ſentence dicta- 
ted by his own reſentment, it is but too evident that 
mankind would paſs all bounds in their fury, and the 
laſt ſufferer be provoked in his turn to make full re- 
priſals. So that evil, thus encountering with evil, 
would produce one continued ſeries of violence and 


miſery, and render ſociety intolerable, if not imprac- 


ticable. Therefore, where the ſecurity of the indivi- 
dual, or the good of the public, does not require a 
proportionable retaliation, it is agreeable to the general 
law of benevolence, an*! to the particular end of the 
paſſion (which is to prevent injury and the miſery oc- 
caſioned by it) to forgive perſonal injuries, or not to 
return evil tor evil. This duty is one of the noble re- 

finements 


* 1 
py 
a> 4. ad... 4.4 
> — 9 „ 


: 

: 
1 
1 
(| 
4 | 


147 
Hoſpitali- 
ty. 


148 
Commer- 
cial duties. 


149 
Their foun- 


dation. 


finements which Chriſtianity has made upon the gene- 


ral maxims and practice of mankind, and enforced, 


with a peculiar ſtrength and beauty, by ſanctions no 
leſs alluring than awful. And indeed the practice of 
it is generally its own reward; by expelling from the 
mind the moſt dreadful intruders upon its repoſe, thoſe 
rancorous paſhons which are begot and nurſed by re- 
ſentment, and, by diſarming, and even ſubduing, eve- 
ry enemy one has, except {uch as have nothing left of 
men but the outward form. | 
The moſt enlarged and humane connection of the 
private kind ſeems to be the hoſpitable alliance, from 
which flow the amiable and diſintereſted duties we 
owe to ſtrangers. If the exerciſe of paſſions of the 
moſt private and inſtinctive kind is bekeld with moral 
approbation and delight, how lovely and venerable 
muſt thoſe appear which reſult from a calm philan- 
thropy, are founded in the common rights and con- 
neCtions of ſociety, and embrace men, not of a parti- 
cular ſe&, party, or nation, but all in general without 
diſtinction, and without any of the little partialities of 
ſelf-love. 1 


SECT. VI. Social duties of the COMMERCIAL kind. 


THz next order of connections are-thoſe which 
ariſe from the wants and weakneſs of mankind, and 
from the various circumſtances in which their differ- 
ent ſituations place them. Theſe we may call com- 
mercial connections, and the duties which reſult from 
them commercial duties, as juſtice, fair-dealing, ſince- 
rity, fidelity to compadts, and the like. 

Though nature is perfect in all her works, yet ſhe 
has obſerved a manifeſt and eminent diſtinftion among 
them. To all ſuch as lie beyond the reach of human 
{ſkill and power, and are properly of her own depart- 
ment, ſhe has given the finiſhing hand. Theſe man 
may defign after and imitate, but he can never rival 
them, nor add to their beauty or perfection. Such are 
the forms and ſtructure of vegetables, animals, and 
many of their productions, as the honey-comb, the ſpi- 
der's web, and the like. There are others of her 
works which ſhe has of deſign left unfiniſhed, as it 
were, in order to exercile the ingenuity and power 
of man. She has preſented to him a rich profuſion of 
materials of every kind for his conveniency and uſe ; 
but they are rude and unpoliſhed, or not to be come 
at without art and labour, . Theſe therefore he muſt 
apply, in order to adapt them to his uſe, and to enjoy 
them in perfection. Thus nature has given him an 
infinite variety of herbs, grain, foſſils, minerals, wood, 
water, earth, air, and a thouſand other crude mate- 
rials, to ſupply his numerous wants. But he muſt ſow, 
plant, dig, refine, poliſh, build, and, in ſhort, manu- 
facture the various produce of nature, in order to 
obtain even the neceſſaries, and much more the 
conveniencies and elegancies of life. Theſe then 
are the price of his labour and induſtry, and, without 
that, nature will ſell him nothing. But as the wants 
of mankind are many, and the ſnele ſtrength of indi- 
viduals ſmall, they could hardly find the neceſſaries, 
and much leſs the conveniencies of life, without unit- 
ing their ingenuity and ſtrength in acquiring theſe, and 
without a mutual intercourſe of good offices. Some 
men are better formed for ſome kinds of ingenuity 
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and labour, and others for other kinds; and diffe. 
rent ſoils and climates are enriched with different pro- 
ductions; ſo that men, by exchanging the produce of 
their reſpective labours, and ſupplying the wants of 
one country with the ſuperfluities of another, do, in 
effect, diminiſh. the labours of each, and increaſe the 
abundance of all, This is the foundation of all com. 
merce, or exchange of commodities and goods one 
with another; in order to facilitate which, men 
have contrived different ſpecies of coin, or money, 
as a common ſtandard by which to eſtimate the 
comparative values of their reſpective goods. But 
to render commerce ſure and effectual, juſtice, fair. 
dealing, ſincerity, and fidelity to compatts, are abſo- 
lutely neceſſary. 


Juſtice or fair- dealing; or, in other words, a dif. lg 


poſition to treat others as we would be treated by 
them, is a virtue of the firſt importance, and inſepa- 
rable from the virtuous character. It is the cement of 
ſociety, or that pervading ſpirit which connects its 
members, inſpires its various relations, and maintains 
the order and ſubordination of each part to the whole, 
Without it, ſociety would become a den of thieves and 
banditti, hating and hated, devouring and devoured, 
by one another. 1 | 


Sincerity, or veracity, in our words and actions, Sinceriy 


is another virtue or duty of great importance to ſo- 
ciety, being one of the great bands of mutual inter- 
courſe, and the foundation of mutual truſt. Without 
it, ſociety would be the dominion of miſtruſt, jealouſy, 
and fraud, and converſation a traffic of lies and diſt 
mulation. ' It includes in it a conformity of our words 
with our ſentiments, a correſpondence between our 
actions and diſpoſitions, a ſtrict regard to truth, and an 
irreconcileable abhorrence of falſehood. It does not in- 
deed require, that we expoſe our ſentiments indiſ- 
creetly, or tell all the truth in every caſe ; but cer- 
tainly it does not and cannot admit the leaſt viola- 
tion of truth, or contradiction to our ſentiments. 
For if theſe bounds are once paſſed, no poffible li- 
mit an be aſſigned where. the violation ſhall ſtop; 
and no pretence of private or public good can poſ- 
ſibly counterbalance the ill conſequences of ſuch a vio- 
lation. | 


15 
Fidelity to promiſes, compacts, and engagements, is — , 
likewiſe a duty of ſuch importance to the ſecurity of —_ 
commerce and interchange of benevolence among 5 


mankind, that ſociety would ſoon grow intolerable 
without the ſtri&t obſervance of it. Hobbes, and o- 
thers who follow the ſame track, have taken a wonder- 
ful deal of pains to puzzle this ſubject, and to make all 
the virtues of this ſort merely artificial, and not at all 
obligatory, antecedent to human conventions. No 
doubr, compacts ſuppoſe people who make them ; and 
promiſes, perſons ro whom they are made ; and there- 
fore both ſuppoſe ſome ſociety, more or leſs, between 
thoſe who enter into theſe mutual engagements. But 
is not a compact or promiſe binding, till men have 
agreed that they ſhall be binding ? or are they only 
binding, becauſe it is our intereſt to be bound by them, 
or to fulfil them ? Do not we highly approve the man 
who fulfils them, even though they ſhould prove to be 
againſt his intereſt ? and do not we condemn him 48 


a knave who violates them on that account! a Pi 
mile 
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miſe is a voluntary declaration, by words, or by an 
action equally ſignificant, of our reſolution to do ſome- 


thing in behalf, of another, or for his ſervice. When 


it is made, the perſon who! makes it is by all ſuppoſed 
under an obligation to perform it. And he to whom 


it is made may demand the performance as his right. 


That perception of obligation is a ſimple idea, and is 
on the ſame footing as our other moral perceptions, 
which may be deſcribed. by inſtances, but cannot be 
defined. Whether we have a perception of ſuch ob- 
ligation quite diſtin from the intereſt, either public 
or private, that may accompany the fulfilment of it, 
muſt be referred to the conſcience of every indivi- 
dual. And whether the mere ſenſe of that obligation, 
apart from its concomitants, is not a ſufficient induce- 
ment or motive to keep one's promiſe, without ha- 
ving recourſe to any ſelfiſh -principle of our nature, 
mult be likewiſe appealed to the conſcience of every 
honeſt man. Fair- dealiug and fidelity to compatts re- 
quire that we take no advantage of the ignorance, paſ- 
ſion, or incapacity of others, from whatever cauſe that 
incapacity ariſes; that we may be explicit and candid 
in making bargains, juſt and faithful in fufillling our part 
of them, And if the other party violates his engage- 
ments, redreſs is to be ſought from the laws, or from 
thoſe who are intruſted with the execution of them. 
In fine, the commercial virtues and duties require that 
we not only do not evade, but maintain the rights of 
others; that we be fair and impartial in transferring, 
bartering, or exchanging property, whether in goods 
or ſer vice; and be inviolably faithful to our word and 
our engagements, where the matter of them 1s not 
criminal, and where they are not extorted by force. 


SECT. VII. Social Duties of the PoLITIcAL Kind. 


WE are now arrived at the laſt and higheſt order 
of duties reſpectiug ſociety, which reſult from the ex- 
ercile of the moſt generous and heroic” affections, and 
are founded on our moſt enlarged connections. 

The /cczal principle in man is of ſuch an expanſive 
nature, that it cannot be confined within the circuit 
of a family, of friends, or a neighbourhood ; it ſpreads 


into wider ſyſtems, and draws men into larger confe - 


deracies, communities, and commonwealths. It is in 
theſe only that the higher powers of our nature attain 
the higheſt improvement and perfection of which they 
are capable, Theſe principles hardly find objects in 
the ſolitary ſtate of nature. There the principle of 
action riies no pes at fartheſt than natural affettion 
towards one's offspring. There perſonal or family 
wants intirely engroſs the creature's attention and la- 
bour, and allow no leiſure, or, if they did, no exer- 
Ciſe for views and affections of a more enlarged kind. 
In ſolitude all are employed in the ſame way, in pro- 
viding for the animal life. And even after their ut- 
moſt labour and care, {ſingle and unaided by the in- 
duſtry of others, they find but a ſorry ſupply of their 
wants, and a feeble, precarious ſecurity againſt dan- 
gers from wild beaſts ; from inclement ſkies and ſea- 
eg from the miſtakes or petulant paſſions of their 
» on rene from their preference of themſelves 
Ks eir neighbours; and from all the little exorbi- 

aces of ſelf-love. But in ſociety, the mutual aids 


Which men give and receive ſhorten the labours of 
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each, and the combined ſtrength and reaſon of indivi- 
duals give ſecurity and protection to the whole body. 


There is both a variety and ſubordination of genius 


among mankind. Some are formed to lead and direct 
others, to contrive plans of happineſs for individuals, 
and of government for communities, to take in a pu- 
blic intereſt, invent laws and arts, and ſuperintend 
their execution, and, in ſhort, to refine and civilize 
human liſe. Others, who have not ſuch good heads, 
may have as honeſt hearts, a truly public ſpirit, love 
of liberty, hatred of corruption and tyranny, a gene- 


rous ſubmiſſion to laws, order, and public inſtitutions, 
and an extenſive. philanthrophy. And others, who 


have none of thoſe capacities either of heart or head, 
may be well formed for manual exerciſes, and bodily 
labour. The former of theſe principles have no {cope 


in ſolitude, where a man's thoughts and concerns do 


all either centre in himſelf, or extend no farther than 
a family; into which little circle all the duty and vir- 
tue of the ſolitary mortal is crowded. But ſociety 


finds proper, objects and exerciſes for every genius, 
and the nobleſt objects and exerciſes for the nobleſt 


geniuſes, and for the higheſt principles in the human 
conſtitution ; particularly for that warmeſt and moſt 
divine paſſion which God hath kindled in our boſoms, 


the inclination of doing good, and reverencing our 


nature ; which may find here both employment, and 
the moſt exquiſite ſatisfaction. 
not only more leiſure, but better opportunities, of ap- 
plying his talents with much greater perfection and 
— eſpecially as he is furniſhed with the joint ad- 
vice and aſſiſtance of his fellow- creatures, who are 
now more cloſely united one with the other, and ſu- 
ſtain a common relation to the ſame moral ſyſtem or 
community. This then is an object proportioned to 
his moſt enlarged ſocial affections, and in ſerving it 
he finds ſcope for the exerciſe and refinement of his 
higheſt intellectual and moral powers. Therefore ſo- 
ciety, or a ſlate of civil government, reſts on theſe 
two principal pillars, © That in it we find ſecurity 
66 


In ſociety, a man has 


againſt thoſe evils which are unavoidable in ſolitude 


« —and obtain thoſe goods, ſome of which cannot be 
c obtained at all, and others not fo well, in that ſtate 
« where men depend ſolely on their individual ſaga- 
“ city and induſtry.” 

From this ſhort detail it appears, that mar is a /o- 
cial creature, and formed for a /ocial ſtate ; and that 


ſociety, being adapted to the higher principles and 
deſtinations of his nature, muſt of neceſſity be his na- 
tural ſtate. 


The duties ſuited to that ſtate, and reſulting from 


thoſe principles and deſtinations, or, in other words, 


from our ſocial paſhons and focial connections, or re- 
lation to a public ſyſtem, are, /ove of our country, re- 
ſignation and obedience to the laws, public ſpirit, love 
f liberty, ſacrifice of life and all to the public, and the 
like. 
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Love of our country, is one of the nobleſt paſſions Love of 
It in- one's coun- 


that can warm and animate the human breaſt. 
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cludes all the limited and particular affections to our *Y: 


parents, friends, neighbours, fellow-citizens, country- 
men. It ought to direct and limit their more confined 
and partial actions within their proper and natural 
bounds, and never let them incroach on thoſe ſacred 


and 
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and firſt regards we owe to the great public to which 
we belong. Were we ſolitary creatures, detached 
from the reſt of mankind, and without any capacity 
of comprehending a public intereſt, or without aftec- 


tions leading us to deſire and purſue it, it would not 


156 


Reſ-gnation 


be our duty to mind it, nor criminal to neglect it. But 
as we are PARTS of the public ſyſtem, and are not only 
capable of taking in large views of its intereſts, but by 
the ſtrongeſt affections connected with it, and promp- 
ted to take a ſhare of its concerns, we are under the 
moſt ſacred ties to proſecute its ſecurity and welfare 
with the utmoſt ardour, eſpecially in times of public 
trial. This /ove of our country does not import an at- 
tachment to any particular foil, climate, or ſpot of 
earth, where perhaps we firit drew our breath, though 
thoſe natural ideas are often aſſociated with the oral 
ones; and, like external ſigns or ſymbols, help to aſ- 
certain and bind them ; but it imports an affection to 
that moral ſy/iem, or community, which is governed 
by the ſame laws and magiſtrates, and whoſs leveral 
parts are variouſly connected one with the other, and 
all united upon the bottom of a common intereſt. Per- 
haps indeed every member of the community cannot 
comprehend ſo large an object, eſpecially if it extends 
through large provinces, and over vaſt tracts of land; 
and {till leſs can he form ſuch an idea, if there is no 
blic, i. e. if all are ſubject to the caprice and unli- 
mited will of one man; but the preference the gene- 
rality ſhew to their native country; the concern and 
longing after it which they expreſs, when they have 
been long abſent from it; the labours they undertake, 
and ſufferings they endure, to fave or ſerve it; and 
the peculiar attachment they have to their country - 
men; evidently demonſtrate that the paſſion is 2atu- 
ral, and never fails to exert itſelf when it is fairly diſ- 
engaged from foreign clogs, and is directed to its pro- 
per object. Wherever it prevails in its genuine vi- 
gour and extent, it ſwallows up all ſordid and ſelfiſh 


regards, it conquers the love of eaſe, pow:r, pleaſure, 


and wealth ; may, when the amiable partialities of 
friendſhip, gratitude, private affeflion, or regards to 
a family, come in competition with it, it will teach us 
bravely to ſacrifice all, in order to maintain the rights, 
and promote or defend the honour and happineſs of our 
country. 

Reſignation and obedience ts the laws and orders of 


and obedi- the ſociety to which we belong, are ps/itical duties 


ence to the 


laws, &c. 


neceſſary to its very being and ſecurity, without which 
it muſt ſoon degenerate into a ſtate of licence and 
anarchy. The welfare, nay, the nature of civil ſo- 
ciety, requires, that there ſhould be a ſubordination of 
orders, or diverſity of ranks and conditions in it ;— 
that certain men, or orders of men, be appointed to 
ſuperintend and manage ſuch affairs as concern the 
public ſafety and happineſs ;—that all have their par- 
ticular provinces aſſigned them ;—that ſuch a ſubordi- 
nation be ſettled among them as none of them may 
interfere with another; and finally, that certain rules 
or common meaſures of attion be agreed on, by which 
each is to diſcharge his reſpective duty to govern or 
be governed, and all may concur in ſecuring the or- 
der, and promoting the felicity, of the whole political 
body. Thoſe rules of actien are the /aws of the com- 
munity, and thoſe different orders are the ſeveral of- 


ficers or magiſtrates appointed by the public to explain 
them, and ſuperintend or aſſiſt in their execution, In 
conlequence of this ſettlement of things, it is the 

of each individual to obey the laws enacted, to ſubmit 
to the executors of them with all due deference: and 


homage, according to their reſpective ranks and dig - 


nity, as to the keepers of the public peace, and the 
guardians of public liberty ; to maintain his own rank, 
and perform the functions of his own ſtation, with dis 
ligence, fidelity, and incorruption. The ſuperiority 
ot the higher orders, or the authority with which the 
{tate has inveſted them, intitle them, eſpecially it they 
employ their authority well, to the obedience and ſub- 
miſſion of the /ower, and to a proportionable honour 
and reſpect from all. The ſubordination of the lower 
ranks claims protection, defence, and ſecurity from 
the higher. And the laws, being ſuperior to all, re- 
quire the obedience and ſubmiſſion of all, being the 
laſt reſort, beyond which there is no deciſion or ap- 
peal. 0 N 
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other political duties, do, above all others, recommend -d * 
pirit, unt 


of liderty, 


thoſe Who practiſe them to the admiration and ho- 
mage of mankind; becauſe, as they are the offspring 
of the nobleſt minds, ſo are they the parents of the 
greateſt bleſſing to ſociety. Yet, exalted as they are, 
it is only in equal and free governments where they 
can be exerciſed and have their due effect. For 
there only does a true public ſpirit prevail, and there 
only is the public good made the ſtandard of the civil 
conſtitution. As the end of ſociety is the common in- 
tereſt and welfare of the people aſſociated, this end 
mult of neceſſity be the ſupreme law or commen ſtand- 
ard, by which the particular rules of action of the ſe- 
veral members of the ſociety towards each other are 
to be regulated. But a common intereſt can be no 
other than that which is the reſult of the common rea- 
ſon or common feelings of all. Private men, or a par- 
ticular order of men, have intereſts and feelings pecu- 
liar to themſelves, and of which they may be good 
judges ; but theſe may be ſeparate from, and often 
contrary to, the intereſts and feelings of the reſt of 
the ſociety ; and therefore they can bave no right to 
make, and much leſs to impole, laws on their fellow- 
citizens, inconſiſtent with, and oppoſite to, thoſe inte- 
reſts and thoſe feelings. Therefore, a ſociety, a ge- 
vernment, or real public, truly worthy the name, and 
not a confederacy of banditti, a clan of lawleſs ſavages, 
or a band of flaves under the whip of a maſter, muſt 
be ſuch a one as conſiſts of freemeny chuſing or con- 
ſenting to laws themſelves; or, ſince it often happens 
that they cannot aſſemble and act in a collective body, 
delegating a ſufficient number of repreſentatives, 1. e. 
ſuch a number as ſhall moſt fully comprehend, and 
moſt equally repreſent, their common feelings and 
common intereſts, to digeſt and vote laws for the 
conduct and control of the whole body, the moſt 
agreeable to thoſe common feelings and common in- 
tereſts. 

A ſociety thus conſtituted by common reaſon, 
formed on the plan of a common intereſt, becomes 
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nor awed by terrors ; an object, in fine, of all thoſe 
extenſive and important duties which ariſe from ſo 
glorious a confederacy. To watch over ſuch a ſy- 
ſtem ; to contribute all he can to promote its good by 
his reaſon, his ingenuity, his ſtrength, and every other 
ability, whether natural or acquired ; to reſiit, and, 
to the utmoſt of his power, defeat every incroachment 
upon it, whether carried on by a lecret corruption, or 
open violence; and to ſacrifice his eaſe, his wealth, 
his power, nay lite itſelf, and, what is dearer ſtill, his 
family and friends, to defend or fave it, is the duty, 
the honour, the intereſt, and the happineſs of every 
citizen; it will make him venerable and beloved while 
he lives, be lamented and honoured it he falls in fo 
glorious a cauſe, and tranſmit his name with immortal 
renown to the lateſt poſterity. | 

As the PEOPLE are the fountain of power and au- 
thority, the original ſeat of majeſty, the authors of 
laws, and the creators of officers to execute them ; if 
they ſhall find the power they have conferred abuſed 
by their truſtees, their majeſty violated by tyranny 
or by uſurpation, their authority proſtituted to ſupport 
viole:ice or ſcreen corruption, the laws grown perni- 
cious through accidents unforeſeen or unavoidable, or 
rendered ineffectual through the infidelity and corrup- 
tion of the executors of them; then it is their right, 
and what is their right is their duty, to reſume that 
delegated power, and call their truſtees to an account; 
to reſiſt the uſurpation, and extirpate the tyranny ; 
to reſtore their ſullied majeſty and proſtituted autho- 
rity; to ſuſpend, alter, or abrogate thoſe laws, and 
puniſh their unfaithful and corrupt officers. Nor is it 
the duty only of the united body ; but every member 
of it ought, according to his reſpective rank, power, 
and weight in the communiry, to concur in advancing 
and ſupporting thoſe glorious deſigns. | 

CAT. IV. 
Duty to G on. 


Or all the r7e/ations which the human mind ſuſtains, 
that which ſubſiſts between the Creator and his crea» 
tures, the ſupreme Laugiver and his ſubjects, is the 
higheſt and the beſt. This relation ariſes from the 
uature of a creature in general, and the conſtitution of 
the human mind in particular; the nobleſt powers and 
affections of which point to an «niverſal mind, and 
would be imperfect and abortive without ſuch a di- 
rection. How lame then muſt that ſyſtem of morals 
be, which leaves a Deity out of the queſtion ! How 
diſconſolate, and how deſtitute of its firmeſt ſupport ! 

It does not appear, from any true hiſtory, or expe- 
rience of the mind's progreſs, that any man, by any 
formal deduction of his diſcurſive power, ever reaſon- 
ed himſelf into the belief of a God. Whether ſuch a 
belief is only ſome natural auticipation of ſoul, or is 
derived from father to ſon, and from one man to ano- 
ther, in the way of tradition, or is ſuggeſted to us in 
conlequence of an immutable lau of our nature, on be- 
holding the auguſt aſpect and beautiful order of the 
unverſe, we will not pretend to determine. What 
:cems moſt agreeable to experience is, that a /e»ſe of 
ts beauty and grandeur, and the admirable fitneſs of 
one thing to another in its vaſt apparatus, leads the 
mind neceſſarily and unavoidably to a perception of 


* 
. 


ILOSOPHY. 


deſign, or of a deſigning cauſe, the origin of all, by a 
2 as {imple and natural as that by which a beau- 
tiful picture, or a fine building, ſuggeſts to us the idea 
of an excellent artiſt, For it ſeems to hold univerſally 
true, that wherever we diſcern a tendency, or c0-9pe- 
ration of things towards a certain end, or producing a 
common effect, there, by a neceſſary lau of aſſociation, 
we apprehend deſign, a deſigning energy or cauſe. No 
matter whether the objects are natural or artificial, 
{till that ſuggeſtion is unavoidable, and the connection 
between the ect and its ad:gnate cauſe obtrudes it- 
ſelf on the mind, and it requires no nice ſearch or ela- 
borate deduction of reafon, to trace or prove that con- 
nection. We are particularly ſatisfied of its truth in 


the ſubject before us by a kind of direct intuition, and 


we do not ſeem to attend to the maxim we learn in 
ſchools, . That there cannot be an infinite ſeries of 
% cauſes and effects producing and produced by one 
another.“ Nor do we feel a great acce of 
light and conviction after we have learned it. We 
are conſcious of our exiſtence, of thought, ſentiment, 
and paſſion, and ſenſible withal that theſe came not of 
ourlelves; therefore we immediately recogniſe a pa- 
rent-mind, an original intelligence, from whom we bor- 
rowed thofe little portions of thought and activity. 
And while we not only feel kind affections in our- 
lelves, and diſcover them in others, but likewiſe be- 
hold round us ſuch a number and variety of creatures, 
endued with natures nicely achuſted to their ſeveral 
ſtations and economies, ſupporting and ſupported by 
each other, and all ſuſtained by a common order of 
things, and ſharing different degrees of happineſs ac- 
cording to their reſpeCtive capacities, we are naturally 
and neceffarily led up to the Father of ſuch a numerous 
offspring, the fountain of ſuch wide- ſpread happineſs. 
As we conceive this Being before all, above all, and 
greater than all, we naturally, and without reaſoning, 
aſcribe to him every kind of perfection, wi/dom, pow- 
er, and goodneſs without bounds, exiſting through all 


nefattor, the ſupreme Lord and Lawgiver of the whole 
ſociety of rational and intelligent creatures. Not only 
the imperfections and wants of our being and condi- 
tion, but ſome of the ob/eft inflind; and affettions of 
our minds, connect us with this great and univerſal 
nature. The mind, in its progreſs from object to ob- 
ject, from one character and proſpect of beauty to 
another, finds ſome blemiſh or deficiency in each, and 
ſoon exhauſts, or grows weary and diſſatisfied with 
its ſubje&t ; it ſees no character of excellency among 
men equal to that pitch of eſteem which it is capable 
of exerting ; no object within the compaſs of human 
things adequate to the ſtrength of its affection. Nor 
can it ſtay any where in this ſelf- ex panſive progreſs, 
or find repoſe after its higheſt flights, till it arrives at 
a Being of unbounded greatneſs and worth, on whom 
it may employ its ſublimeſt powers without exhauſting 
the ſubject, and give ſcope to the utmoſt force and ful- 
neſs of its love without ſatiety or diſguſt, So that the 
nature of this Being correſponds to the nature of man; 
nor can his intelligent and moral powers obtain their 
entire end, but on the ſuppoſition of ſuch a Being, and 
without a real ſympathy and communication with * 
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The native propenſity of the mind to reverence what- 
ever is great and wonderful in nature, finds a proper 
object of homage in him who ſpread out the heavens 
and the earth, and who ſuſtains and governs the whole 
of things. The admiration of beauty, the /ove of or- 
der, and the complacency we feel in goodneſs, mult riſe 
to the higheſt pitch, and attain the full vigour and joy 
of their operations, When they unite in him who is 
the ſum and ſource of all perfection, 

It is evident from thE ſlighteſt ſurvey of morals, 
that how punctual ſoever one may be in performing 
the duties which reſult from our relations to mankind, 
yet to be quite deficient in performing thoſe which 
arife from our re/ation to the Almighty, muſt argue a 
ſtrange perverſion of reaſon or depravity of heart, If 
imperfect degrees of worth attract our veneration, 
and if the want of it would imply an inſenſibility, or, 
which is worſe, an averſion to merit, what lameneſs 
of affection or immorality of character muſt it be to 
be unaffected with, and much more to be ill- affected 


to, a Being of ſuperlative worth! To love ſociety, or 


particular members of it, and yet to have no ſenſe of 
our connection with its Head, no affection to our com- 
mon Parent and Benefactor ; to be concerned about 
the approbation or cenſure of our fellow-creatures, 
and yer to feel nothing of this kind towards him who 
ſees and weighs our actions with unerring wiſdom and 
juſtice, and can fully reward or puniſh them, betrays 
equal madneſs and partiality of mind. It is plain 
therefore beyond all doubt, that ſome regards are due 
to the great Father of all, in whom every lovely and 
adorable quality combines to inſpire veneration and 
homage. 

As it has been obſerved already, that our affeions 
depend on our opini0ns of their objects, and generally 
keep pace with them, it muſt be of the higheſt im- 
portance, and ſeems to be among the firſt duties we 


. owe to the Author*of our being, “ to form the leaſt 
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« imperfect, ſince we cannot torm perfect, concep- 
« tions of his charager and adminiſtration.” For 
ſuch conceptions, thoroughly imbibed, will render our 
religion rational, and our diſpeſitions refined. If our 
epinions are diminutive and diſtorted, our religion will 
be ſuperſtitious, and our temper abject. Thus, if we 
aſcribe to the Deity that falſe majeſty which conſiſts 
in the unbenevolent and ſullen exerciſe of mere will 
or fewer, or ſuppoſe him to delight in the proſtra- 
tions of ſervile fear, or as ſervile praiſe, he will be 
worſhipped with mean adulation, and a profuſion of 
compliments. Farther, if he be looked upon as a ſtern 
and implacable Being, delighting in vengeance, he will 
be adored with pompous offerings, ſacrifices, or what- 
ever elſe may be thought proper to ſoothe and mol- 
lify him. But if we believe perfe goodneſs to be the 
character of the ſupreme Being, and that he loves 
thoſe moſt who reſemble him moſt, the worſhip paid 
him will be rational and ſublime, and his worſhippers 
will ſeek to pleaſe him by imitating that goodneſs 
which they adore. The foundation then of all true 
religion is a rational faith, And of a rational faith 
theſe ſeem to be the chief articles, to believe, © that 
an infinite all- perfect Mind exiſts,” who has no op- 
« polite nor any ſeparate intereſt from that of his 
& creatures ;—that he ſuperintends and governs all 


Part ll. 
creatures and things; that his goodneſs extends to 
all his creatures, in different degrees indeed, ac» 
cording to their reſpeCtive natures, but without any 
partiality or envy ;—that he does every thing for 
the beſt, or in a ſubſerviency to the perfection and 
| happineſs of the whole ;—particularly, that he di- 
rects and governs the affairs of men, —inſpects their 
actions, —diſtinguiſhes the good from the bad, —loves 
and befriends the former, —is diſpleaſed with, and 
pities the latter in this World, —and will, accordin 
to their reſpective deſerts, reward one and puniſh 
the other in the next ;—that, in fine, he is always 
carrying on a ſcheme of virtue and happineſs 
through an unlimited duration, —and is ever gui- 
ding the univerſe, through its ſucceſſive ſtages and 
periodsy to higher degrees of perfection and feli- 
« city.” This is true Theiſin, the glorious ſcheme of 
divine faith; a ſcheme” exhibited in all the works of 
God, and executed through his whole adminiſtration, f 
This faith, well founded and deeply felt, is nearly Morin 
connected with a true moral taſte, and bath a power theifa, 
ful efficacy on the temper and manners of the theiſt. 
He who admires goodneſs in others, and delights in 
the practice of it, muſt be conſcious of a reigning or- 
der within, a rectitude and candour of heart, which 
diſpoſes him to entertain favourable apprehenſions of 
men, and, from an impartial ſurvey of things, to pre- 
ſume that good order and good meaning prevail in the 
univerſe ; and if good meaning and good order, then 
an ordering, an intending mind, who is no enemy, no 
tyrant to his creatures, but a friend, a benefactor, an 1g 
indulgent ſovereign. On the other hand, a bad man, Immarliy 
having nothing goodly or generous t contemplate of h 
within, no right intentions, nor honeſty of heart, ſu- 
ſpects every perſon and every thing, and, beholding 
nature through the gloom of a ſelfiſh and guilty mind, 
is either averſe to the belief of a reigning order, or, 
if he cannot ſuppreſs the unconquerable anticipations 
of a governing mind, he is prone to tarniſh the beauty 
of nature, and to impute malevolence, or blindneſs 
and impotence at leaſt, to the Sovereign Ruler. He 
turns the univerſe into a forlorn and horrid waſte, and 
transfers his own character to the Deity, by aſcribing 
to him that uncommunicative grandeur, that arbitrary 
or revengeful ſpirit, which he affects or admires in him- 
ſelf. As ſuch a temper of mind naturally leads to 4- 
theiſm, or to a ſuperſiition full as bad; therefore, as 
far as that temper depends on the unhappy creature 
in whom it prevails, the propenſity to atheiſm or ſu- 
perſtition conſequent thereto muſt be i#»-oral. Far- 
ther, if it be true that the belief or ſenſe of a Deity 18 
natural to the mind, and the evidence of his exiſtence 
reflected from his works ſo full as to ſtrike even the 
molt ſuperficial obſerver with conviction, then the ſup- 
planting or corrupting that ſenſe, or the want of due 
attention to that evidence, and, in conſequence of 
both, a ſpine ignorance or a /fected unbelief of a Deny, 
muſt argue a bad temper, or an immoral turn of mi 
In the caſe of invincible ignorance, or a very bad e. 
ducation, though nothing can be concluded directiy 
againſt the character; yet whenever ill paſſions a 
habits pervert the judgment, and by perverting the 
judgment terminate in atheiſm, then the caſe becomes 
plainly criminal. 32 
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But let caſuiſts determine this as they will, a true 
faith in the divine character and adminiſtration is ge- 


eftion of nerally the” conſequence of a virtuous ſtate of mind. 
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The man who is truly and habitually good feels the 
love of order, of beauty, and goodneſs, iu the ſtrongeſt 
degree ; and therefore cannot be inſenſible to thoſe 
emanations of them which appear in all the works of 
God, nor help loving their ſupreme ſource and model. 
He cannot but think, that he who has poured ſuch 
beauty and goodnels over all his works, mutt himſelf 
delight in beauty and goodneſs, and what he delights 
in muſt be both amiable and happy. Some indeed 
there are, and it is pity there ſhould be any ſuch, who, 
through the unhappy influence of a wrong education, 
have entertained dark and unfriendly thoughts of a 
Deity and his adminiſtration, though otherwite of a 
virtuous temper themſelves. However, it muſt be 
acknowledged, that luch ſentiments have, for the moſt 
part, a bad effect on the temper ; and when they have 
not, it is becauſe the undepraved affections of an ho- 
neſt heart are more powerful in their operation than 
the ſpeculative opinions of an informed head. 

But wherever right conceptions of the Deity and his 
providence prevail, when he is conſidered as the in- 
exhauſted ſource of light and lov, and joy, as a cting 
in the joint character of a Father and Governor, impart- 
ing an endleſs variety of capacities to his creatures, 
and ſupplying them with every thing neceſſary to 
their full completion and happineſs, what veneration 
and gratitude muſt ſuch conceptions, thoroughly be- 
lieved, excite in the mind ? How natural and delight- 
ful muſt it be to one whoſe heart is open to the per- 
ception of truth, and of every thing fair, great, and 
wonderful in nature, to contemplate and adore him 
who is the firſt fair, the firſt great, and firſt wonderful: 


in whom wiſdom, power, and goodneſs dwell vitally, 


eſſentially, originally, and act in perfect concert? 
What grandeur is here to fill the moſt enlarged capa- 
city, What beauty to engage the moſt ardent love, what 
a maſs of wonders in ſuch exuberance of perfection to 


aſtoniſh and delight the human mind through an un- 
failing duration ! 


her affec- If the Deity is conſidered as our ſupreme Cuardian 


and Ben. factor, as the Father of Mercies, who loves 
his creatures with infinite tenderneſs, and in a parti- 
cular manner all good men, nay, all who delight in 
goodneſs, even in its moſt imperfect degrees; what 
reſignation, what dependence, what generous confi- 
dence, what hope in God and his all-wiſe providence, 
muſt ariſe-in the ſoul that is poſſeſſed of ſuch amiable 
views of him! All thoſe exerciſes of piety, and above 


all a ſuperlative eſteem and love, are directed to God 


as to their natural, their ultimate, and indeed their on- 
ly adequate object; and though the immenſe obliga- 
ons we have received from him may excite in us more 
lively feelings of divine goodneſs than a general and 
abſtratted contemplation of it, yet the affections of gra- 
litude and love are of themſelves of the generous diſ- 
intereſted kind, not the reſult of ſelf-intereſt, or views 
= reward. A perfect character, in which we always 
uppoſe infinite goodneſs, guided by unerring wiſdom, 
and ſupported by Almighty power is the proper ob- 
* of perfect love; and though that character ſu- 

ans to us the relation of a Benefaftor, yet the mind, 
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deeply ſtruck with that perfection, is quite loſt amidſt 
ſuch a blaze of beauty, and grows as it were inſen- 
ſible to thoſe minuter irradiations of it upon itſelf, 
To talk therefore of a Mercenary love of God, or 
which has fear for its principal ingredient, is equally 
impious and abſurd. If we do not love the lovelieſt 
object in the univerſe for his own ſake, no proſpect 
of good or fear of ill can ever bribe our eſteem, or 
captivate our love, Theſe affections are too noble to 
be bought or fold, or bartered in the way of gain; 
worth, or merit, is their object, and their reward 13 
ſomething ſimilar in kind. Whoever indulges fuch 
{ſentiments and affections towards the Deity, muſt be 
confirmed in the love of virtue, in a deſire to imitate 
its all-perfect pattern, and in a chearful ſecurity that 
all his great concerns, thoſe of his friends, and of the 
univerſe, ſhall be abſolutely ſafe under the conduct of 
unerring wiſdom and unbounded goodneſs. It is in 
his care and providence alone that the good man, who 
is anxious for the happineſs of all, finds perfect ſere- 
nity, a ſerenity neither ruffled by partial ill, nor ſour- 
ed by private diſappointment. 
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When we conſider the unſtained purity and abſo- Repentance, 
lute perfection of the divine nature, and reflect withal Cc. 


on the imperfection and various blemiſhes of our own, 
we mult fink, or be convinced we ought to link, into 
the deepeſt humility and proſtration of foul before 
him, who is ſo wonderfully great and holy. When 
further, we call to mind what low and languid feelings 
we have of the divine prelence and majeſty, what in- 
ſenſibility of his fatherly and univerſal goodneſs, nay, 
what ungrateful returns we have made to it, how far 
we come ſhort of the perfection of his law, and the 
dignity of our own nature, how much we have indul- 
ged to the ſelfiſh paſſions, and how little to the bene- 
volent ones; we muſt be conſcious that it is our duty 
to repent of a temper and conduct fo unworthy our 
nature, and unbecoming our obligations to its Author, 
and to reſolve and endeavour to act a wiſer and bet- 
ter part for the future, 
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Nevertheleſs, from the character which his works Hopes of 
exhibit of him, from thoſe delays or alleviations of pardon. 


puniſhment which offenders often experience, and from 
the merciful tenor of his adminiſtration in many other 
inſtances, the ſincere penitent may entertain good 
hopes that his Parent and Judge will not be ſtrict to 
mark iniquity, but will be propitious and favourable to 
him, if he honeſtly endeavours to avoid his former 
practices, and ſubdue his former habits, and to live in 
a greater conformity to the divine will for the future. 
If any doubts of fears ſhould ſtill remain, how far it 
may be conſiſtent with the rectitude and equity of the 
divine government to let his iniquities paſs unpuniſhed, 
yet he cannot think it unſuitable to his paternal cle- 
mency and wiſdom to contrive a method of retrieving 
the penitent offender, that ſhall unite and reconcile the 
majeſty and mercy of his government. If reaſon can- 
not of itſelf ſuggeſt ſuch a ſcheme, it gives at leaſt 
ſome ground to expect it. But though natural reli- 
gion cannot let in more light and aſſurance on fo inte- 
reſting a ſubject, yet it will teach the humble theiſt to 
wait with great ſubmiſſion for any farther intimations 
it may pleaſe the ſupreme Governor to pive of his 
will ; to examine with candour and impartiality what- 
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ever evidence ſhall be propoſed to him of a divine re- 
velation, whether that evidence is natural or ſuperna- 
tural ; to embrace it with veneration and cheerfulneſs, 
if the evidence is clear and convincing ; and finally, 
if it bring to light any new re/ations or connections, na- 
tural religion will perſuade its ſincere votary faithfully 
to comply with the 06/izations, and perform the duties 
which reſult from thoſe relations and connections. This 
is theiſm, piety, the completion of morality ! 

We mult farther obſerve, that all thoſe affections 
which we ſuppoſed to regard the Deity as their i7me- 
diate and primary object, are vital energies of the 
foul, and conſequently exert themſelves into act, and, 
like all other energies, gain ſtrength or greater acti- 
vity by that exertion. It is therefore our duty as well 
as higheſt itereſt, often at ſtated times, and by de- 
cent and folemn acts, to contemplate and adore the 
you Original of our exiſtence, the Parent of all 

eauty, and of all good ; to expreſs our veneration 
and love by an awful and devout recognition of his 
perfections, and to evidence our gratitude by cęle- 
brating his goodneſs, and thankfully acknowledging all 
his benefits, It is likewiſe our duty, by proper exer- 
ciſes of ſorrow and humiliation, to confeſs our ingra- 
titude and folly ; to ſignify our dependence on God, 
and our confidence in his goodneſs, by imploring his 
bleſſing and gracious concurrence in aſſiſting the weak- 


neſs, and curing the corruptions of our nature; and 


finally, to teſtify our ſenſe of his authority, and our 
faith in his government, by devoting ourſelves to do 
his will, and reſigning ourſelves to his diſpoſal. Theſe 
duties are not therefore obligatory, becauſe the Deity 
needs not, or can be profited by them; but as t 

are apparently decent and moral, ſuitable to the rela- 
tions he ſuſtains of our Creator, Benefactor, Lawgiver, 
and Judge, expreflive of our ſtate and obligations ; 


and improving to our tempers, by making us more 
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rational, ſocial, godlike, and conſequently more 
happy. 

We have now conſidered INTERNAL piety, or the 
worſhip of the mind, that which is in ſpirit and in 
truth; we ſhall conclude the ſection with a ſhort ac- 


P A R 


CH Ap. I. 


Of PRACTIcAL ETHICS, or the CULTURE of the 
MIND. 


E have now gone through a particular detail of 
| the ſeveral duties we owe to OURSELVES, to 
SOCIETY, and to GoD. In conſidering the firſt order 
of duties, we juſt touched on the methods of acquiring 
the different kinds of goods which we are led by na- 
ture to purſue ; only we left the conſideration of the 
method of acquiring the moral goods of the mind to a 
chapter by itſelf, becauſe of its ſingular importance. 
This chapter then will contain a brief enumeration of 
the arts of acquiring virtuous habits, and of eradicat- 
ing vicious ones, as far as is conſiſtent with the bre- 
vity of ſuch a work; a ſubject of the utmoſt difficulty 
as well as importance in morals ; to which, neverthe- 
leſs, the leaft attention has been generally given by 


count of that which is ExXTNEANAL. External worſhip 
is founded on the fame principles as internal, and of 
as ſtrict moral obligation. It is either private or pu. 
blic. Devotion that is inward, or purely intellectual, 
is too {ſpiritual and abſtracted an operation for the bulk 
of mankind, The operations of their minds, ſuch eſpe. 
cially as are employed on the moſt ſublime, immate. 
rial objects, muſt be aſſiſted by their outward organs, 
or by ſome help from the TD ; otherwiſe they 
will ſoon be diſſipated by ſenſible impreſſions, or grow 
tireſome if too long continued. Ideas are ſuch fleet. 
ing things, that they muſt be fixed; and ſo ſubtle, 
that they muſt be expreſſed and delineated, as it were, 
by ſenſible marks and images; otherwiſe we cannot 
attend to them, nor be much affected by them. There- 
fere verbal adoration, prayer, praiſe, thankſziving, and 
confeſſion, are admirable aids to #ward devotion, fix 
our attention, compoſe and enliven our thoughts, im- 
preſs us more deeply with a ſenſe of the awful pre- 
ſence in which we are, and, by a natural and mecha- 
nical ſort of influence, tend to heighten thoſe devout 
feelings and affections which we ought to entertain, 
and after this manner reduce into formal and explicit 
act. 
This holds true in an higher degree in the caſe of it 
public worlhip, where the preſence of our fellows ſhip 
creatures, and the powerful contagion of the ſocial af- 
fections, conſpire to kindle and ſpread the devout 
flame with greater warmth and energy. To conclude: 
As God is the parent and head of the focial Hſtem, as 
he has formed us for a /ocial: ſkate, as by one we 

the beſt ſecurity againſt the ills of life, and in the other 
enjoy its greateſt comforts, and as, by means of both, 
our nature attains its higheſt improvement and perfec- 
tion; and moreover, as there are public bleſſings and 
crimes in which we all ſhare in ſome degree, and pu- 
blic wants and dangers to which all are expoled, it is 
therefore evident, that the various and ſolemn offices 
of public religion are duties of indiſpenſable moral 
obligation, among the beſt cements of ſociety, the 
firmeſt prop of government, and the faireſt ornament 
of both. 1 ty OTE 
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moral writers. This will properly follow a detail of 
duty, as it will direct us to ſuch means or helps as are 
molt neceſſary and conducive to the practice of it. 15. 
In the firſt part of this inquiry we traced the order Senſible 
in which the paſſions ſhoot up in the different periods 4205 
of human life. That order is not accidental, or de- Eg 
pendent on the caprice of men, or the influence of 
cuſtom and education; but ariſes from the original 
conſtitution and'laws of our nature; of which this 1 
one, viz. © That ſenſible objects make the firſt and 
ce ſtrongeſt impreſſions on the miad.” Theſe, by 
means of our ourward organs, being conveyed to the 
mind, become objects of its attention, on which it re- 
flects when the outward objects are no longer preſent, 
or, in other words, when the impreſſions upon the out- 
ward organs ceaſe. Theſe objects of the mind's re- 
flection are called ideas or images. Towards theſe, 


by another law of our nature, we are not alrogether 
indifferent; 
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art III. 


indifferent ; but correſpondent movements of deſire or 
averſion, love or hatred ariſe, according as the objects, 
of which they are images or copies, made an agree- 
able or diſagreeable impreſſion on our organs. Thoſe 
ideas and affeFtions which we experience in the firſt 
period of lite, we refer to the body, or to ſenſe ; and 
the taſte which is formed towards them, we call a ſeu- 
ſible, or a merely natural taſte ; and the objects cor- 
relponding to them we in general call good or pleaſant. 
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or ribbon ; the miſcr that of happineſs from his bag. 
It is theſe aſſociations of worth or happineſs with any 
of the different ſets of objects or images before ſpeci- 
fied, that form our taſte, or complex idea of good. By 
another law of our nature, © our affedtions follow, and 
ce are governed by this taſte. And to theſe affettions 
% our character and conduct are ſimilar and propor- 


% tioned, on the general tenor of which our happi- 


& he, principally depends.“ 
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eas of But as the mind moves forward in its courſe, it ex- As all our leading paſſions then depend on the di- Leading 
ty and tends its views, and receives a new and more com- rection which our taſte takes, and as it is always of paſſions fol- 
fne taſte. plex ſet of ideas, in which it oblerves uniformity, va- the ſame ſtrain with our leading aſſociations, it is worth low taſte, 
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riety, ſimilitude, ſpmetry of parts, reference to an end, 
novelty, grandeur. Theſe compole a vaſt train and 
diverlity of imagery, which the mind compounds, di- 
vides, and moulds into a thouſand forms, in the ab- 
ſence of thoſe objects which firſt introduced it. And 
this more complicated imagery ſuggeſts a new train of 
deſires and affetions, full as ſprightly and engaging as 
any which have yet appeared. This whole clals of 
perceptions or impreſſions is referred to the imagination, 
and forms an higher taſte than the /ſerſi5/e, and which 
has an immediate and mighty influence on the finer 
paſſions of our nature, and is commonly termed a fine 
tajle, 

Ade objects which correſpond to this taſte we uſe 
to call beautiful, great, harmonious, or wonderful, or, 
in general, by the name of beauty. 

The mind, till puſhing onwards and increaſing its 
ſtock of ideas, aſcends from thoſe to an higher ſpecies 
of objects, 2iz. the order and mutual relations of minds 
to each other, their reciprocal affedions, characters, 
actions, and various aſpetts. In theſe it diſcovers a 
beauty, a grandeur, a decorum, more intereſting and 
alluring than in any of the former kinds. Theſe ob- 
jects, or the images of them paſling in review before 
the mind, do, by a neceſſary law of our nature, call 
torth another and nobler ſet of affections, as admira- 
tion, eſteem, love, honour, gratitude, benevolence, and 
others of the like tribe. This claſs of perfections, and 
their correſpondent affettions, we refer, becauſe of 
their objects (manners), to a moral ſenſe, and call the 
taſte or temper they excite, moral, And the objects 
which/are, agreeable to this taſte or temper we deno- 
minate by the general name of ai beauty, in order 
" 3 it from the other, which is termed na- 

Lai. 

Theſe different ſets of ideas or images are the ma- 
terials about which the mind employs itſelf, which it 
blends, ranges, and diverſifies ten thouſand different 
ways, It feek a ſtrong propenſion to connect and aſ- 
ſociate thoſe ideas among which it obſerves any ſimi- 
litude or any aptitude, whether original and natural, 


or cuſtomary and artificial, to ſuggeſt each other. See 


Mrraphxsics. 


er But whatever the reaſons are, whether 1 


co-exiſtence, cauſality, or any other aptitude or rela- 
Hon, why any two or more ideas are connected by 


while to enquire a little more particularly how theſe 
are formed, in order to detect the ſecret ſources from 
whence our paſſions derive their principal ſtrength, 
their various riſes and falls. For this will give us the 
true key to their management, and let us into the 


right method of correcting the bad, and improving 
the good. 


No kind of objects make fo powerful an impreſſion The 


on us as thoſe which are immediately impreſſed on tence ar 


our /enſes, or ſtrongly painted on our imaginations. 
Whatever is purely intellectual, as abſtracted or ſci- 
entific truths, the ſubtle relations and differences of 
things, has a fainter ſort of exiſtence in the mind ; 
and, though it may exerciſe and whet the memory, the 
judgment, or the reaſoning power, gives hardly any 
impulſe at all to the active powers, the paſſions, which 
are the main ſprings of motion. On the other hand, 
were the mind intirely under the direction of / ee, 
and impreſſible only by ſuch objects as are preſent, 
and ſtrike ſome of the outward organs, we ſhould then 
be preciſely in the ſtate of the brute creation, and be 
governed ſolely by inſtin# or appetite, and have no 
power to controul whatever impreſſions are made 
upon us: Nature has therefore endued us with a ue 


faculty, 1 adapted to our Mixed ſtate, which 


holds partly of /en/e and partly of reaſon, being ſtrong- 
ly allied to the former, and-the common receptacle in 
which all the notices that come from that quarter are 
treaſured up ; and yet greatly ſubſervient and miniſte- 
rial to the /atter, by giving a body, a coherence, and 
beauty to its conceptions. This middle faculty is cal- 
led the imagination, one of the molt buſy and fruitful 
powers of the mind. Into this common ſtorehouſe are 
likewiſe carried all thoſe moral images or forms which 
are derived from our moral facultics of perception; 
and there they often undergo new changes and ap- 
pearances, by being mixed and wrought up with the 
images and forms of fenſib/e or natural things. By 
this coalition of imagery, natural b:auty is dignified 
and heightened by moral gualitics and perfections, and 
moral qualities are at once exhibited and ſet off b 
1 beauty. The ſenſible beauty, or good, is re- 
fined from its droſs by partaking of the moral; and the 
moral receives a ſtamp, a viſible character and cur» 
rency, from the ſenſible, 


uſe of th 
imagina- 
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As we are firſt of all accuſtomed to /erſible impreſ- Its energy 
the mind at firſt, it is an eſtabliſhed law of our na- ſions and ſeuſible enjoy ments, we contract early a en- in various 
ture, © that when two or more ideas have often ſal reliſh, or love of pleaſure, in the lower ſenſe of inſtances in 
« i * are | ; 3 A. juſtiß tn liſh. heightening. 
„ „arted in company, they form ſo ſtrong an union, the word. In order however to ſuſtify this reliſh, the ſenfible 

that it is very difficult ever after to ſeparate them,” mind, as it becomes open to higher perceptions of pleaſures» 
Thus the /over cannot ſeparate the idea of merit from beauty and good, borrows from thence a noble ſet of 


his miftreſs ; the courtier that of dignity from his title images, as fine taſte, generoſity, ſocial aſfections, fr 2 
Hip, 
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Pi, good fellowſhip, and the like; and, by dreſſing 
out the old purſuits with thele new ornaments, gives 
them an additional dignity and luſtre. By thele ways 
the deſire of a table, 2 of finery, intrigue, and plea- 
ſure, are valtly increaſed beyond their natural pitch, 
having an impulſe combined of the force of the ratu- 

196 Tal appetites, and of the ſuperadded ſtrength of thote 
tn height- paſſions which tend to the moral ſpecies. | When the 
ening the mind becomes more ſenſible to thoſe objects or ap- 
pleafur es pearances in which it perceives beauty, uniformity, 
of beauty, grandeur, and harmony, as fine cloaths, clegant furni- 
8 ture, plate, pictures, gardens, houles, equipage, the 
beauty of animals, and particularly the attractions of 
the ſex; to thele objects the mind is led by nature, or 
taught by cuſſom, the into and example of others, 
to annex certain ideas of moral character, dignity, de- 
corum, honour, liberality, tenderneſs, and active or Vo- 
cial enjoyment. The conſequence of this aſſociation is, 
/ that the objects to which theſe are annexed mult riſe 

in their value, and be purſued with proporitonable ar- 
dour. The enjoyment of them is often attended with 
pl:aſure ; and the mere poſſefion of them, where that 
is wanting, frequently draws reſpect from one's fel- 
low-creatures : This re/ped is, by many, thought e- 
quivalent to the plcaſure of exjoyment. Hence it hap- 
pens that the idea of happineſs is connected with the 
mere p6ſ/eſſion, which is therefore eagerly {ought after, 
without any regard to the generous uſe or honourable 
enjoyment. Thus the paſſion, reſting on the w2eans, 
not the end, i. e. loſing {ight of its natural object, be- 

1879 comes wild and extravagant. 

In raiſing In fine, any obje&, or external denomination, a ſlaff, 
the value a garter, a cup, a crown, a title, may become a Mu- 
- — ral badge or emblem of Merit, magnificence, or honour, 
=_ or according as thele have been found or thought, by the 
ſſeſſors or admirers of them, to accompany them; 
yet, by the deception formerly mentioned, the merit 
or the condutt which intitled, or ſhould intitle, to thoſe 
marks of diſtinction, ſhall be forgot or neglected, and 
the badges themſelves be paſſionately affected or pur- 
ſued, as including every excellency. If thele are at- 
tained by any means, all the concomitants which a- 
ture, cuſtom, or accidents have joined to them, will 
be ſuppoſed to follow of courſe. Thus, moral ends, 
with which the unhappy admirer is apt to colour over 
his paſſion and views, will, in his opinion, juſtify the 
moſt zmmoral means, as proſtitution, adulation, fraud, 
treachery, and every ſpecies of &navery, whether 

188 more open or more diſguiſed, f 
in height - When men are once engaged in adve life, and find 
_—_ => that wealth and power, generally called INTEREST, are 
doo he the great avenues to every kind of enjuyment, they 
power, Ce. Are apt to throw in many engaging oral forms to 
the object of their. purſuit, in order to juſtify their paſ- 
ſion, and varniſh over the meaſures they take to gra- 
tify it, as indeperdency on the vices or paſſions of 
others, proviſion and ſecurity to themſelves and friends, 
prudent economy, or well-placed charity, ſocial com- 
munication, ſuperiority to their enemies, who are all 
villains, honourable ſervice, and many other ingre- 
dients of merit, To attain ſuch capacities of 20 ful. 
neſs or enjoyment, what arts, nay, what meanneſſes, 
can be thought blameable by thoſe cool purſuers of 
intereſt ?!—Nor have they whom the gay world is 


Part l 


pleaſed to indulge with the title of men of pleaſure 
their imaginations leis pregnant with moral images, 
with which they never fail to ennoble, or, if they can. 
not do that, to- palliate their groſs purſuits. Thus ad. 
miration of wit, of ſcntiments and merit, friendſhip, 
love, generous ſympathy, mutual confidence, giving and 
receiving pleaſure, are the ordinary ingredients with 
which they ſeaſon their gallantry and pleaſurable en- 
tertainments; and by which they impoſe on them. 
(elves, and endeavour to impole on others, that their 
amours are the joint iſſue of good tenſe and virtue. h 
Thele aſſociations, variouſly combined and propor- Its indy 
tioned by the imagination, form the chief private paſ. ence 
ſions, which govern the lives of the generality, as the Wera 
love of action, of pleaſure, pow r, wealth, and fame, 
they influence the defenſive, and affect the public 
Faſſions, and raiſe joy or ſorrow as they are gratified 
or diſappointed. So that in effect theſe aſſociations 
of good and evil, beauty and deformity, aud the paſſions 
they raiſe, are the main hinges of life and manners, 
and the great bu c of our happineſs or miſery, It 
is evident, therefore, that the whole of moral culture 
mult depend on giving a right direction to the /cading 
paſſions, and duly proportioning them to the value of 
the ohjects or goods purſued, under what name ſvever 
they may appear. 8 19 
Now, in order to give them this right dire#i9n and Mori al 
due proportion, it appears, from the foregoing detail, ture, i 
that thoſe aſ/oczations of ideas, upon which the paſſions _— 
. our taeda 
depend, muſt be duly regulated; that is to ſay, as an imayiuab 
exorbitant paſſion for wealth, pleaſure, or power, flows on, 
from an aſſuciation or opinion that more beauty and 
good, whether natural or moral, enters into the en- 
joyment or poſſeſſion of them, than really belongs to 
either; therefore, in reſtoring thoſe paſſions to their 
juſt proportion, we muſt begin with correcting the 
opinion, or breaking the falſe aſſociation, or, in other 
words, we muſt decompound the complex phantom of 
happineſs or good, which we fondly admire ; diſunite 
thole ideas that have no natural alliance; and ſepa- 
rate the original idea of wealth, power, or pleaſure, 
from the foreign mixtures incorporated with it, which 
enhance its value, or give it its chief power to en- 
chant and ſeduce the mind. For inſtance, let it be 
conſidered how poor and inconſiderable a thing wealth 
is, if it be disjoined from real uſe, or from ideas of ca- 
pacity in the poſſeſſor to do goed, from independency, 
generoſity, proviſion for a family or friends, and ſocial 
communication with others. By this ſtandard let its 
true value be fixed; let its miſapplication, or unbe- 
nevolent enjoyment, be accounted ſordid and infa- 
mous ; and nothing worthy or eſtimable be aſcribed 
to the mere poſſeſſion of it, which is not borrowed from 
its generous uſe. 191 
If that complex form of god which is called pleaſure By ay 
engage us, let it be analyſed into its conſtituent prin- 7"), 
ciples, or thoſe allurements it draws from the heart proceh 
and imagination, in order to heighten the low part of 
the indulgence ; let the ſeparate and comparative mo- 
ment of each be diſtinctly aſcertained and deduced 
from that groſs part, and this remainder of the acct” 
mulated enjoyment will dwindle down into a poor, 
inſipid, tranſitory thing. In proportion as the hw“ 
of the goed purſued abates, the admiration mult 3 
| a 
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and the paſſions loſe ſtrength of courſe. One effec- 
tual way to lower the opinion, and conſequently to 
weaken the habit founded on it, is to practiſe leſſer 
pieces of {elf-denial, or to abſtain, to a certain pitch, 
ſrom the purſuit or enjoyment of the favourite object; 
and, that this may be the more eaſily accompliſhed, 
one muſt avoid thoſe occaſions, that company, thoſe 
places, and the other circumſtances, that enflamed ene 
and endeared the other. And, as a counter-proceſs, 
let higher or even different enjoyments be 1 in 
view, other paſſions played upon the former, ditterent 
places frequented, other exerciſes tried, company kept 
with perſons of a different or more correct way of 
102 thinking, both in natural and moral ſubjects. 
bund As much depends on our ſetting out well in life, let 
{ natural the yoruthful fancy, which is apt to be very florid and 
wcation. Juxuriant, be early accuſtomed by inſtruction, example, 
and ſigniticant moral exerciſes, nay, by looks, geſtures, 
and every other teſtimony of juſt approbation or blame, 
to annex ideas of merit, honour, and happineſs ; not to 
birth, dreſi, rank, beauty, fortune, power, popularity, 
and the like outward things, but to moral and truly vir- 
tuous qualities, and to thoſe enjoyments which ſpring 
trom a well-informed judgment and a regular conduct 
of the affections, eſpecially thoſe of the Ficial and diſ- 
intereſted kind. Such dignified forms of beauty and 
good, often ſuggeſted, and, by moving pictures and 
examples, warmly recommended to the imagination, 
enforced by the authority of conſcience, and demon- 
ſtrated by reaſon to be the ſureſt means of enjoyment, 
and the only independent, undeprivable, and durable 
goods will be the beſt counterbalance to meaner paſ- 
ions, and the firmeſt foundation and ſecurity to vir- 
193 True. 
bh It is of great importance to the forming a juſt tate, 
> or pure and large conceptions of happtneſs, to ſtudy 
A and underſtand Human nature well, to remember what 
a complicated ſyſtem it is, particularly to have deeply 
unprinted on our mind that GRADATION of ſenſes, fa- 
culties, and powers of enjoyment formerly mentioned, 
and the ſub-ordination of goods reſulting from thence, 
which nature points out, and the experience of man- 
kind confirms; who, when they think ſeriouſly, and 
are not under the immediate influence of ſome vio- 
lent prejudice or paſſion, prefer not the pleaſures of 
ailica, contemplation, ſociety, and moſt exerciſes and 
Jeys of the moral kind, as friendſhip, natural action, 
and the like, to all u gratifications whatſoever ? 
where the different ſpecies of pleaſure are blended 
mo cue compl-x form, let them be accurately diſtin- 
guiſted, and be reterred each to its proper faculty and 
ſenſe, and examined apart what they have peculiar, 
194 What common with others, and what foreign and ad- 
13 ventitious. Let wealth, grandeur, luxury, love, fame, 
+= and the like, be tried to this teſt, and their true alloy 
th will be found out,—Let it be farther conſidered, whe- 
dents of * the mind may not be eaſy and enjoy itſelf great- 
rent Ys though it want many of thoſe elegancies and ſu- 
. perffuities of life which ſome poſſeſs, or that load of 
wealth and power which others eagerly purſue, and 
under which they groan. Let the difficulty of attain- 
118. the precariouſneſs of poſſeſſing, and the many 
Watements in enjoying, overgrown wealth and en- 
vied greatneſs, of which the weary poſſeſſors ſo fre- 


MORAL PHILOSOPHY. 


quently complain, as the hurry of buſineſs, the burden 
of company, of paying attendance to the few, and gi- 
ving it to the any, the cares of keeping, the fears 
of loſing, and the deſires of increaſing what they have, 
and the other troubles which accompany this pityful 
drudgery and pompous ſervitude; let theſe and the 
like circumſtances be often conſidered, that are con- 
ducive to the removing or leflening the opinion of ſuch: 
goods, and the attendant paſſion or ſet of paſſions will 
decay of courſe. 193 


Let the peculiar bent of our nature and character By obſerv- 
be obſerved, whether we are moſt inclined to form ng 9ur own 


ent and 


aſſociations and reliſh objects of the ſenſible, intellec- 
tual, or moral kind. Let that which has the aſcen- Sc. 
dant be particularly watched, let it be directed to 
right objects, be improved by proportioned exerciſes, 
and guarded by proper checks from an oppoſite quar- 
ter. Thus the /exſib/e turn may be exalted by the 
intellactual, and a taſte for the beauty of the fine arts, 
and both may be made ſubſervient to convey and ri- 
vet ſentiments highly moral and public- ſpirited. This 
inward ſurvey muſt extend to the ſ{renth and weak- 
ueſſes of one's nature, one's conditions, connections, 
habitudes, fortune, ſtudies, acquaintance, and the other 
circumſtances of one's life, from which every man will 
form the juſteſt eſtimate of his own diſpoſitions and 
character, and the beſt rules for correcting and im- 
proving them. And in order to do this with more 
advantage, let thoſe times or critical ſeaſons be watch- 

ed when the mind is beſt diſpoſed towards a change; 

and let them be improved by rigorous reſo/utions, pros 
miſes, or whatever elſe will engage the mind to per- 
ſevere in virtue. Let the condud, in fine, be often 
reviewed, and the cauſes of its corruption or im- 
provement be carefully obſerved. 196 


It will greatly conduce to refine the mera taſte, By frequent 
and ſtrengthen rhe virtuous temper, to accuſtom the moral exer- 


mind to the frequent exerciſe of moral ſentiments and ee 


determinations, by reading hiſtory, poetry, particular- 
ly of the pictureſque and dramatic kind, the ſtudy of 
the fine arts ; by converſing with the moſt eminent \ 
for good ſenſe and virtue; but, above all, by frequent 
and repeated acts of humanity, compaſſions, friendſhip, 
politeneſs, and hoſpitality. It is exerciſe gives health 
and ſtrength. He that reaſons moſt frequently be- 
comes the wiſeſt, and moſt enjoys the pleaſures of 
wiſdom. He who is moſt often affected by objects 
of compaſſions in poetry, hiſtory, or real life, will have 
his ſoul moſt open to pity, and its delightful pains and 
duties. So he alſo who practiſes moſt diligently the 
offices of kindneſs and charity, will by it cultivate 
that diſpoſition from whence all his pretenſions to per- 
ſonal merit muſt ariſe, his preſent and his future hap» 
pineſs. 


adminiſter a thouſand opportunities of this kind, and neſt em- 


greatly ſtrengthen a ſenſe of virtue and good affec- ployment» 


tions, which muſt be nouriſhed by right training, as 
well as our underſtandings. For ſuch an employment, 
by enlarging one's experience, giving an habit of at- 
tention and caution, or obliging one, from neceſſity 
or intereſt, to keep a guard over the paſſions, and ſtu- 
dy the outward decencies and appearances of virtue, 
will by degrees produce good habit, and at length in- 

: finuvate 
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character, 
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An uſeful and honourable employment in life will By an ho- 
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ſinuate the love of virtue and honeſty for its own 
198 fake. 

By viewing It is a great inducement to the exerciſe of henevo- 
men and Jonce to view human nature in a favourable light, to 
TE: ent. Oblerve the characters and circumſtances of mankind 
5” on the faireſt ſides, to put the beſt conſtructions on 

their actions they will bear, and to conſider them as 

the reſult of partial and miſtaken, rather than 4// 
affections, or, at worſt, as the exceſſes of a pardon- 


able ſelf- love, ſeldom or never the effect of pure ma- 


199 lice. | 

By conſide- Above all, the nature and conſequences of virtue and 

ration and vice, their conſequences being the law of our nature 

pious exer- ; "vy 

ciſes. and will of heaven; the light in which they appear to 
our ſupreme Pareut and Lawgtver, and the reception 
they will meet with from him, muſt be often attend- 
ed to. The exerciſes of piety, as adoration, and praiſe 
of the divine excellency, invocation of and dependence 
on his aid, confeſſion, thankſgiving, and reſignation, 
are habitually to be indulged, and frequently perform- 
ed, not only as medicinal, but highly proving to the 

200 remper. 

By juſt To conclude: it will be of admirable efficacy to- 

Venus - 6 wards eradicating bad habits, and implanting good 

_— Fan ao ones, frequently to contemplate human life as tlie 

neftion eat nurſery of our future and immortal exiſtence, as 

with a fu- So ſtate of probation in which we are to be educated 

ture. for a divine life. To remember, that our virtues or 
vice will be immortal as ourſelves, and influence our 
future as well as our preſent happineſs, — and there- 
fore, that every diſpoſition and action is to be regard- 
ed as pointing beyond the preſent to an immortal du- 
ration. An habitual attention to this wide and im- 
portant connection will give a vaſt compals and digni- 
ty to our ſentiments and actions, a noble ſuperiority 
to the pleaſures and pains of life, and a generous am- 
bition to make our virtue as izzmortal as our being. 


CHaaprp, II. 
Motives to VIRTUE from Perſonal HapPINE Ss. 
201 
Motives E have already conſidered our ob/igations to the 
from fer- practice of virtue, ariſing from the conſtitution 
—_— of our nature, by which we are led to approve a cer- 


tain order and @conomy of affections, and a certain 
* Vide, courſe of action correſpondent to it *. - But, beſides 
Part I. this, there are ſeveral motives which ſtrengthen and 
chap. i. it. ſecure virtue, though not themſelves of a Moral kind. 
da Theſe are, its tendency to prrſonal happineſs, and the 

contrary tendency of vice. © Perſonal happineſs ariſes 

« either from the ſtate of a man's own mind, or from 

te the ſtate and diſpoſition of external cauſes towards 

2922 © him,” 

Happineſs We ſhall firſt examine the © tendency of virtue to 
of virtue „ happineſs with reſpect to the ſtate of a man's own 
from within mind.“ This is a point of the utmoſt conſequence 
in morals, becauſe, unleſs we can convince ourſelves, 
or ſhew to others, that, by doing our duty, or fulfilling 
our moral obligations, we conſult the greateſt ſatisfac- 
tion of our own mind, or our higheſt intereſt on the 
whole, it will raiſe ſtrong and often unſurmountable 
prejudices againſt the practice of virtue, eſpecially 
whenever there ariſes any appearances of oppoſition 
between our duty and our ati faction or intereſt, To 


unbiaſſed by prejudice, and undiſtracted by paſſion; 4 


Part ll 
creatures ſo deſirous of happineſs, and averſe to mi- 
ſery, as we are, and often ſo odly ſituated amidſt con- 
tending paſſions and intereſts, it is neceſſary that vir. 
tue appear not only an honourable, ' but a pleaſing and 
benefieent form. And in order to juſtify our choice to 
ourſelves as well as before others, we muſt ourſelves 
feel and be able to avow in the face of the whole. 
world, that her ways are Ways of pleaſantneſs, and 
her paths the paths of peace. This will ſhew, beyond 
all contradiction, that we not only approve, but can 
give a ſufficient reaſon for what we do, 5 

Let any man, in a cool hour, when he 1s diſengaged laters 
from buſineſs, and undiſturbed by paſſion (as ſuch cool vice in th 
hours will ſometimes happen) ſit down, and ſeriouſly temper f 
reflect with himſelf what ſtate or temper of mind he de nid. 
would chuſe to feel and indulge, in order to be caſy 
and to enjoy himſelf. Would he chuſe, for that pur · 
pole, to be in a conſtant diſſipation and hurry of 
thought ; to be diſturbed in the exerciſe of his rea- 
ſon; to have various and often interfering phantoms 
of good playing before his imagination, ſoliciting and 
diſtracting him by turns, now ſoothing him with amu- 
{ing hopes, then torturing bim with anxious fears; and 
to approve this minute what he ſhall condemn the 
next? Would he chuſe to have a ſtrong and painful 
lente of every petty injury; quick apprehenſions of 
every impending evil; mceflant and inſatiable deſires 
of power, wealth, honuur, pleaſure ; an irrecoucileable, 
antipathy againſt all competitors and rivals; inſolent 
and tyrannical diſpoſitions to all below him; fawning, 
and at the ſame time envious, diſpoſitions to all above 
him; with dark ſuſpicions and jealouſies of every 
mortal? Would he chuſe neither to love nor be belo- 
ved of any; to have no friend in whom to confide, or 
with whom to interchange his ſentiments or deſigns ; 
no favourite, on whom to beſtow his kindneſs, or vent 
his paſhons ; in fine, to be conſcious of no merit with 
mankind, no eſteem from any creature, no good atfec- 
tion to his Maker, no concern for, nor hopes of, his 
approbation ; but, inſtead of all theſe, to hate, and 
know that he is bated, to condemn, and know that he 
is condemned by all; by the good, becauſe he is fo un- 
like; and by the bad, becauſe he is ſo like themſelves; 
to hate or to dread the very Being that made him; 
and, in ſhort, to have his breaſt the ſeat of pride and 
paſſion, petulance and revenge, deep melancholy, cool 
malignity, and all the other furies that ever polleſſed 
and tortured mankind ? Would our calm inquirer after 
happineſs pitch on ſuch a ſtate, and ſuch a temper of 
mind, as the moſt likely means to put him in puſſeſ- 
ſion of his deſired eaſe and felf-enjoyment ? 2060 

Or would he rather chuſe a ſerene and eaſy flow bre 
of thought; a reaſon clear and compoſed; a judgment 1 
ſober and well- governed fancy, which preſents the i. 
mages of things true, and unmixed with deluſive and 
unnatural charms, and therefore adminiſters no impro- 
per or dangerous fuel to the paſſions, but leaves the 
mind free to chuſe or reject, as becomes a reaſonable 
creature ; a ſweet and ſedate temper, not eaſily rut- 
fled by hopes or fears, prone neither to ſuſpicion not 
revenge, apt to view men and things in the faireſt 
lights, and to bend gently to the humours of others 
rather than obſtinately to contend with them! Wonb 

! 


209 


part III. 


Part], 
f. bis benevolent purpoſes; yet, as was formerly * ob- 


he chooſe ſuch moderation and continence of mind, as 
neither to be ambitious of power, fond of honours, co- 
vetous of wealth, nor a ſlave to pleaſure; a mind of 
courſe neither elated with ſucceſs, nor dejected with 
diſappointment z ſuch a modeſt and noble ſpirit as 
ſupports power without inſolence, wears honour with- 
out pride, uſes wealth without profuſion or parſimony z 
8nd rejoices more in giving than in receiving plea- 
ſure; ſuch fortitude and equanimity as riſes above 
misfortunes, or turns them into bleſſings; ſuch inte- 
grity and greatneſs of mind, as neither flatters the 
vices, nor triumphs over the follies of men; as equally 
ſpurns ſervitude and tyranny, and will neither engage 
in low deſigns, nor abet them in others? Would he 
chooſe, in fine, ſuch mildneſs and benignity of heart 
as takes part in all the joys, and refuſes none of the 
ſorrows of others; ſtands well- affected to all mankind; 
is conſcious of meriting the eſteem of all, and of being 
beloved by the beſt; a mind which delights in doing 
good without any ſhew, and yet arrogates nothing on 
that account; rejoices in loving and being beloved by 
its Maker, acts ever under his eye, reſigns itſelf to 
his providence, and triumphs in his approbation!— 
Which of theſe diſpoſitions would be his choice, in 
order to be contented, ſerene, and happy ?—The for- 
mer temper is VICE, the latter vixrug. Where one 

revails, there MISERY prevails, and by the generality 
is acknowledged to prevail. Where the 0her reigns, 
there HAPPINESS reigns, and by the confeſſion of 
mankind is e to reign. The perfection of 
either temper is miſery or happineſs in perſettion.— 
THEREFORE, every approach to either extreme is an 
approach to miſery, or to happineſs ; i. e. every degree of 
vice or virtue is accompanied with a proportionable de- 
gree of miſery or happineſs. 


levi The principal alleviations of a virtuous man's cala- 
ons of his mities are theſe: That though ſome of them may 


have been the effect of his imprudence or weakneſs, 
yet few of them are ſharpened by a ſenſe of guilt, and 
none of them by a conſciouſneſs of wickedneſs, which 
ſurely is their keeneſt ſting that they are common 
to him with the beſt of men that they ſeldom or 
never attack him quite unprepared, but rather guarded 
with a conſciouſneſs of his own ſincerity 4; virtue, 
with a faith and truſt in providence, and a firm reſigna- 
tion to its perfect orders; that they may be improved 
as means of correction, or materials to give ſcope and 
ſtability to his virtues;—and, to name no more, they 
are conſiderably leſſened, and often ſweetened to him, 
by the general ſympathy of the wiſe and good. 
is enjoyments are more numerous; or, if leſs nu- 
merous, yet more intenſe than thoſe of the bad man: 
or he ſhares in the joys of others by rebound ; 
and every increaſe of general or particular happineſs 
15 a real addition to his own, It is true, his friendly 
0 "pathy with others ſubjects him to ſome pains which 
The hard-hearted wretch does not feel; yet to give a 
. to it, is a kind of agreeable diſcharge. It is ſuch 
* 'orrow as he loves to indulge; a ſort of pleaing an- 
_ that ſweetly melts the mind, and terminates in a 
- "approving joy. Though the good man may want 
Lans to execute, or be diſappointed in the ſucceſs of, 


erred, he is ſtill conſcious of good affection, and that 


conſciouſneſs ; : : 
Var. Wh : is an enjoyment of a * delightful 
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ſavour than the greateſt triumphs of ſucceſsful vice. 
If the ambitious, covetous, or voluptuous, are dilap- 
pointed, their paſſions recoil upon them with a fury 
proportioned to their opinion of the value of what 
they pürſue, and their hope of ſucceſs ; while they 
have nothing within to balance the diſappointment, 
unleſs it is an uſeleſs fund of pride, which, however, 


frequently turns mere accidents into moxtifying aftronts, 


and exalts grief into rage and frenzy.—Whereas tlie 
meek, humble, and benevolent temper is its own re- 
ward, is ſatisfied from within; and, as it magnifies 
greatly the pleaſure of ſucceſs, ſo it hot" pr alle- 
viates, and in a manner annihilates, all pain for the 
want of it. 210 
ing well to all mankind, he muſt be ſenſible of his de- rid cfteem 
ſerving the eſteem and good - will of all; and this ſuppoſed iu i Pe- 
reciprocation of ſocial feelings is, by the very frame of 
our nature, made a ſource of very intenſe and enliven- 
ing joys. By this ſympathy of affections and interelts, 
he feels himſelf intimately united with the human race; 
and, being ſenſibly alive over the whole ſyſtem, his 
heart receives and becomes reſponſive to every touch 
| to any part. So that, as an eminent philoſopher Y g Vide 
nely expreſſes it, he gathers contentment and delight Shaftſb. Jug. 
from the pleaſed and happy ſtates of thoſe around 50. I" 
him, from accounts and relations of ſuch happineſs, *'* * 
from the very countenances, geſtures, voices, and 
ſounds even of creatures foreign to our kind, whoſe 
ſigns of joy and contentment he can any way diſ- 
cern. 

Nor do thoſe generous affections ſtop any other 6" 
natural ſource of joy whatever, or deaden his ſenſe of terfere with 
any innocent gratification, They rather keep the 9ther Joys. 
ſeveral ſenſes and powers of enjoyment open and diſen- 

aged, intenſe and uncorrupted by riot or abuſe; as 
is evident to any one who conſiders the diſſipated, un- 
feeling ate of men of plenſure, ambition, or intere/?, 
and compares it with the ſerene and gentle ſtate of a 
mind at peace with itſelf, and friendly to all mankind, 
unruffled by any violent emotion, and ſenſible to every 
good-natured and alluring joy. 478 

It were eaſy, by going through the different ſets of The miſery 
affections mentioned formerly 4, to ſhew, that it is only of exccfs in 
by maintaining the proportion ſettled there that 1 
mind arrives at true repoſe and ſatisfaction. If fear; See Part l. 
exceeds that proportion, it finks into melancholy and chap. i. ii. 
dejection. If anger paſſes juſt bounds, it ferments 
into rage and . or ſubſides into a ſullen cor - 
roding gloom, which embitters every good, and ren- 
ders one exquilitely ſenſible to every ill. The private 
paſſions, the hv, of honour eſpecially, whoſe impulſes 
are more generous, as its effects are more diffuſive, are 
inſtruments of private pleaſure; but if they are diſ- 
proportioned to our warts, or to the value of their 
ſeveral objects, or to the balance of other paſſions 
equally neceſſary and more amiable, they become in- 
ſtruments of intenſe pain and miſery. For, being now 
deſtitute of that counterpoiſe which held them at a 
due pitch, they grow turbulent, peeviſh, and revenge- 
ful, the cauſe of conſtant reſtleſſneſs and torment, 
ſometimes flying out into a wild delirious joy, at 
other times ſettling in a deep ſplenetic grief. The 
concert between reaſon and paſſion is then broke: all 
is diſſonance and diſtract ion 88 The mind is out 

29 


— + 
— —— 3 »< War <4 


iq 
| 


— ——— — 
— — LA DE 7 oh 3 


5198 | MORAL PHILOSOPHY. 


of frame, and feels an agony proportioned to the vio- 

213 Jence of the reigning paſſion. 
In the The caſe is much the ſame, or rather worſe, when 
public al- any of the particular n affections are out of their 
tections. natural order and proportion; as happens in the caſe 
of effeminate pity, exorbitant love, parental dotage, or 
any party-paſſion, where the juſt regards to ſociety are 


ſupplanted. The more fecial and diſintereſted the. 


paſſion is, it breaks out into the wilder exceſſes, and 
makes the more dreadful] havoc both within and 
abroad; as is but too apparent in thoſe caſes where a 


falſe ſpecies of religion, honour, zeal, or party-rage, has 


ſeized on the natural enthuſiaſm of the mind, and 
worked it up to madneſs. It breaks through all ties 
natural and civil, contracts the moſt ſacred and ſolemn 
obligations, ſilences every other affeRion whether 
public or private, and transforms the moſt gentle na- 
3 into the moſt ſavage and inhuman. 

Heppideſfs Whereas the man who keeps the halance of affection 
of well pro- even, is eaſy and ſerene in his motions; mild, and yet 
portioned affectionate; uniform and conſiſtent with himſelf; is 
paſſions. not liable to diſagreeable collifions of intereſts and 
paſſions; gives always place to the moſt friendly and 
humane affections, and never to diſpoſitions or acts of 
reſentment, but on high occaſions, when the ſecurity 
of the private, or welfare of the public ſyſtem, or the 
reat intereſts of mankind, neceſſarily require a noble 
1ndignation ; and even then he obſerves a juſt meaſure 
in wrath: and laſt of all, he proportions every paſſion 
to the value of the object he affects, or to the impor- 

tance of the end he purſues. 
gum of the To ſum up this part of the argument, the hone/? 
argument. and good man has eminently the advantage of the Au- 
_ viſh and ſelfiſh wretch in every reſpect. The pleaſures 
which the 4 enjoys flow chiefly from external ad- 
vantages and pratifications; are ſuperficial and tranſi- 
tory; daſhed with Tong intervals of ſatiety, and fre- 
quent returns of remorſe and fear; dependent on fa- 
vourable accidents and conjunctures; and ſubjected to 
the humours of men. But the good man is ſatisfied 
. from himſelf; his principal poſſeſſions lie within, and 
therefore beyond the reach of the caprice of men or 
fortune; his enjoyments are exquiſite and permanent; 
accompanied with no inward checks to damp them, 
and always with ideas of dignity and ſelf-approbation 
may be taſted at any time, and in any place. The 
gratifications of vice are turbulent and unnatural, ge- 
nerally ariſing from the relief of paſſions in themſelves 
intolerable, and iſſuing in tormenting reflection; often 
irritated by diſappointment, always inflamed by en- 
joyment, and yet ever cloyed with repetition. The 
pleaſures of virtue are calm and natural; flowing from 
the exerciſe of kind affections, or delightful reflections 
in conſequence of them; not only agreeable in the 
proſpect, but in the preſent feeling; they never ſa— 
tiate, nor loſe their reliſh; nay, rather the admiration 
of virtue grows {tronger every day; and not only is 
the deſire but the enjoyment heightened by every new 
gratification; and, unlike to moſt others, it is in- 
creaſed, not diminiſhed, by ſympathy and communi- 
cation, —In fine, the ſatisfactions of virtue may be 
purchaſed without a bribe, and poſſeſſed in the hum- 
bleſt as well as the moſt triumphant fortune; they can 
bear the ſtricteſt review, do not change with circum- 
Aances, nor grow old with time. Force cannot rob, 
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nor fraud cheat us of them; and, to crown all, inft 
of abating, they enhance every other pleaſure. 
But the happy conſequences of virtue are ſeen not pn“ 
only in the internal enjoyments it affords a man, but ele, 
« in the favourable dfpoſition of external cauſes to- Mur. 


„ wards him, to which it contributes.“ 


As virtue gives the ſober poſſeſſion of one's ſelf, Ou u. 
and the command of one's paſſions, the conſequence bol). 
mult be heart's eaſe, and a fine natural flow of [pirits, 
which conduce more than any thing elſe to health and 
long life. Violent paſſions, and the exceſſes they oc- 
caſion, gradually impair and wear down the machine, 
But the calm placid ſtate of a temperate mind, and 
the healthful exerciſes in which virtue engages her 
faithful votaries, preſerve the natural functions in full 
vigour and harmony, and exhilarate the ſpirits, which 
are the chief inſtruments of action. 

It may by ſome be thought odd to aſſert, that vi. wa 
tue is no enemy to a man's fortune in the preſent ſtate of fortune,» 
things. — But if by fortune be meant a moderate or till, & 
competent ſhare of wealth, power, or credit, not over- 
grown degrees of them; what ſhould hinder the vir- 
tuous man from obtaining that ? He cannot cringe or 
fawn, it is true, but he can be civil and obliging as well 
as the knave; and ſurely his civility is more alluring, 
becauſe it has more manlineſs and grace in it than the 
mean adulation of the other : he cannot cheat or un- 
dermine; but he may be cautious, provident, watch- 
full of occaſions, and equally prompt with the rogue 
in improving them: he ſcorns to proſtitute himſelf as 
a pander to,the paſſions, or as a tool to the vices, of 
mankind; but he may have as ſound an underſtanding 
and as good capacities for promoting their real in- 
tereſts as the verieſt court-ſlave: and then he is more 
faithful and true to thoſe who employ him. In the 
common courſe of bufineſs, he has the ſame chances 
with the knave of acquiring a fortune, and riſing in 
the world. He may have equal abilities, equal in- 
duſtry, equal attention to buſineſs ; and in other re- 
ſpects he has greatly the advantage of bim. People 
love better to deal with him; they can truſt him more; 
they know he will not impoſe on them, nor take ad- 
vantage of them, and can depend more on his word 
than on the oath ory ſtrongeſt ſecurities of others. 
Whereas what is commonly called cunning, which is 
the Hpring of ignorance, and conſtant companion of 
knavery, is not only a mean-ſpirited, but a very ſhort- 
ſighted talent, and a fundamental obſtacle in the road 
of buſineſs. It may procure indeed immediate and 
petty gains; but it is attended with dreadful abate- 
ments, which do more than overbalance them, both 
as it ſinks a man's credit when difcovered, and cramps 
that largeneſs of mind which extends to the remoteſt 
as well as the neareſt intereſt, and takes in the molt 
durable equally with the moſt tranſient gains. It i 
therefore eaſy to ſee how much a man's credit and re- 
putation, and conſequently his ſucceſs, depend on his 
honeſty and virtue. 3 

With regard to ſecurity and peace with his neigh nA 
bours, it may be thought, perhaps, that the-man of a 
quiet forgiving temper, and a flowing benevolence an 
courteſy, is much expoſed to injury and affronts from 
every proud or peeviſn mortal, who has the power ® 
will to do miſchief. If we ſuppoſe, indeed this gu: 
neſs and gentleneſs of nature accompanied with ct 
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and puſillanimity, this may often be the caſe; but 
fe OP good 2255 is bold as a lion, and ſo much 
the bolder for being the calmer. Such a perſon will 
hardly be a butt to mankind. The ill-oatured will be 
afraid to provoke him, and the good-natured will not 
incline to do it. Beſides, true virtue, which is con- 
ducted by reaſon, and exerted gracefully and without 
arade, is a moſt inſinuating and commanding thing; 
if it cannot diſarm malice and reſentment at once, it 
will Wear them out by degrees, and ſubdue them at 
length. How many have, by favours and prudently 
yiclding, triumphed over an enemy, who would have 
been inflamed into tenfold rage by the fiercelt oppol- 
tion! In fine, gocdneſt is the molt univerſally popular 
thing that can 3 a 
To conclude ; the good man may have ſome ene- 


mies, but he will have more friends; and, having given 


ſo many marks of private friend{hip or public virtue, 
he can hardly be deſtitute of a patron to protect, or a 
ſanctuary to entertain him, or to protect or entertain 
his children when he is gone. Though he ſhould have 
little elſe to leave them, he bequeaths them the faireſt, 
and generally the moſt unepvied, inheritance of a geo 
name, which, like gobd ſeed ſown in the field of 
futurity, will often raiſe up unſolicited friends, and 
yield a benevolent harveſt of unexpected charities. But 
ſhould the fragrance of the parent's virtue prove of- 
fenſive to a perverſe or envious age, or even draw per- 
ſecution on the friendleſs orphans, there is one in 
heaven who will be more than a father to them, and 
recompenſe their parent's virtues by ſhowering down 
bleſſings on them. | 
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Motives to VIRTUE from the BEING and PRe- 
VIDENCE of GoD. 


Brs1Drs the intereſting motive mentioned in the 
laſt chapter, there are two great motives to virtue, 
ſtrjctly connected with human life, and reſulting from 
the very conſtitution of the human mind. The firſt is 
the BEING and ProvinexCE of Gop; the ſecond is the 
ImmorTALITY of the Sour, with future rewards and 
puniſhments. 

It appears from Chap iv. of Part IT. that man, by 
the conſtitution of his nature, is defigned to be a Rx- 
Licious CREATURE, He is intimately connected 
with the Deity, and neceſſarily dependent on him. 
From that connection and neceſſary dependence reſult 
various obligations and duties, without fulfilling which, 
ſome of his ſublimeſt powers and affections would be 
mcomplete and abortive. If he be likewiſe an In- 
MORTAL creature, and if his preſent conduct thall affect 
his future happineſs in another ſtate as well as in the 
preſent ; it is evident that we take only a partial view 
of the creature if we leave out this important pro- 
perty of his nature, and make a partial e/timate of 
human life ; if we ſtrike out of the account, or overlook, 
that part of his duration which runs out into eternity. 
Z It is evident from the above-mentioned chapter, that 
2 have a reſpe& to the Deity in our temper and 
; conduct, to venerate and love his character, to adore 
2 8 goodneſs, to depend upon and re/ign ourſelves to 
„ 8 providence, to ſeek his approbation, and ad? un- 

der a ſenſe of his authority, is a fundamental part of 
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© moral virtue, and the completion of the hight? de- 


& /tination of our nature.” 
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But as piety is an eſſential part of virtue, ſo likewiſe A ſupport 
it is a great ſupport and enforcement to the practice of to virtue. 


it. To contemplate and admire a Being of ſuch tran- 
ſcendent dignity and perfection as God, mult naturally 
and neceſſarily open and enlarge the mind, give a 


freedom and ampleneſs to its powers, and a grandeur 


and elevation to its aims. For, as an excellent divinz 
obſerves, „the greatneſs of an object, and the ex- 
« cellency of the act of any AGENT about a tran- 
C ſcendent object, doth mightly tend to the enlarge- 
% ment and improvement of his faculties.” Little 
objects, mean company, mean cares, and mean buſi- 
neſs, cramp the mind, contract its views, and give it 
a creeping air and deportment. But when it ſoars 
above mortal cares and mortal purſuits into the regions 
of divinity, and converſes with the greateſt and beſt 
of Beings, it ſpreads itſelf into a wider compals, takes 
higher flights in reaſon and goodneſs, becomes godlike 
in its air and manners. Virtue is, if one may ſay ſo, 
both the effed and cauſe of largeneſs of mind. It re- 
quires that one think freely, and act nobly. Now 
what can conduce more to freedom of thought and 
dignity of action, than to conceive worthily of Gov, 
to reverence and adore his unrivalled excellency, ta 
imitate and tranſcribe that excellency into our own 
nature, to remember our relation to him, and that we 
are the image and repreſentatives of his glory to the 
reſt of the creation? Such feelings and exerciſes mutt 
and will make us ſcorn all actions that are baſe, un- 
handſome, or unworthy our ſtate ; and the relation 
we ſtand in to Gop will irradiate the mind with the 
light of wiſdom, and ennoble it with the liberty and 
dominion of virtue. 


The influence and efficacy of religion may be con- 4 — 


ſidered in another light. 
ſence of a friend, a neighbour, or any number of 
ſpectators, but eſpecially an auguſt aſſembly of them, 
uſes to be a conſiderable check upon the conduct of 
one who is not loſt to all ſenſe of honour and ſhame, 
and contributes to reſtrain many irregular ſallies of 
paſſion, In the ſame manner we may imagine, that 
the awe of ſome ſuperior mind, who is ſuppoſed privy 
to our ſecret conduct, and armed with full power to 
reward or puniſh it, will impoſe a reſtraint on us in 
ſuch actions as fall not under the controul or animad- 
verſion of others. If we go till higher, and ſuppoſe 
our inmoſt thoughts and darkeſt deſigus, as well as 


our moſt ſeeret actions, to lie open to the notice of the 


ſupreme and univerſal mind, who is both the fpeator 
end /udge of human actions, it is evident that the belief 
of ſo augult a preſence, and ſuch awful inſpecticn, 
mult carry a reſtraint and weight with it proportion— 
ed to the ſtrengh of that belief, and be an additional 
motive to the practice of many duties which would 
not have been performed without it. 4 


We all know that the pre- andenforce- 
ment to 
virtue. 


226 


It may be obſerved farther, that „e to live under Exerciſes 
„ an habitual ſenſe of the Deity and his great ad- of piety 
«© iſtration, is to be converſant with awiſdom, order, bf R 


« and beguty, in the higheſt ſubjects, and to receive 
46 the delightful reflections and benign feelings which 
e theſe excite while they irradiate upon him from every 
& ſcene of nature and providence.” How improving 
muſt ſuch views be to the mind, in dilating and exalt- 
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to virtue. 
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ing it above thoſe puny intereſts and competitions 
which agitate and inflame the bulk of necks a- 
gainſt each other! 
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Motive to VIRTUE from the Immortality of the 


Soul, Oc. 
227 
Metaphy- 
ſical argu- 
ments for 
its immor- 
tality. 


Tus other motive mentioned was the umortality of 
the ſoul, with future rewards and puniſhments, The 
metaphyſical proofs of the ſoul's immortality are com- 
monly drawn from—its fmple, uncompounded, and indi- 
vi/ible nature; from whence it is concluded, that it can- 
not be corrupted or extinguiſhed by a diſſolution or de- 
ſtruction of its parts:—from its having a beginning of 
motion within itſelf; whence it is inferred, that it can» 
not diſcontinue and loſe its motion :—from the diffe- 
rent properties of matter and ind, the ſluggiſhneſt and 
inactiuity of one, and the immenſe activity of the other; 
its prodigious flight of thought and imagination; its pe- 
netration, memory, foretght, and anticipations of futu- 
rity : from whence it is concluded, that a being of ſo 
divine a nature cannot be extinguiſhed. But as theſe 
metaphyſical proofs depend on intricate reaſonin 
concerning the nature, properties, and diſtinctions of 
body and mind, with which we are not very well ac- 
quainted, they are not obvious to ordinary under- 
ſtandings, and are ſeldom fo convincing even to thoſe 
of higher reach, as not to leave ſome doubts behind 
them. Therefore perhaps it is not ſo ſafe to reſt the 
proof of ſuch an important article on what many ma 
call the ſubtilties of ſchool-Jearning. Thoſe wool 
which are brought from analogy, from the moral con- 
ſtitution and phenomena of the human mind, the moral 
attributes of God, and the preſent courſe of things, and 
which therefore are called the ral arguments, are 
the plaineſt, and generally the moſt ſatisfying. We 

aug {hall ſelect only one or two from the reft. 

Moral proof In tracing the nature and deſtination of any being, 
from ana- we form the ſureſt judgment from his power of action, 
logy. and the ſcope and /imits of theſe, compared with his 
fate, or with that fed in which they are exerciſed. If 
this being paſſes through different ſtates, or fields of 
action, and we find a ſucceſſian of powers adapted to 
the different periods of his progreſs, we conclude that 
he was deſtined for thoſe ſucceſſive ſtates, and reckon 
his nature progreſſive, If, beſides the immediate ſet of 
powers which fit him for action in his preſent ſtate, 
we obſerve another ſet which. appear ſuperfluous if he 
were to be confined to it, and which point to another 
or higher one, we naturally conclude, that he is not 
deſigned to remain in his preſent ſtate, but to advance 
to that for which thoſe ſupernumerary powers are ad- 
apted. Fhus we argue, that the inſect, which has 
wings forming or formed, and all the apparatus pro- 
per for flight, is not deſtined always to creep on the 
ground, or to continue in the torpid ſtate of adhering 
to a wall, but is deſigned in its ſeaſon to take its flight 
in air. Without this farther deſtination, the admi- 
rable mechaniſm of wings and the other apparatus 
would be uſeleſs and abſurd. The ſame kind of rea- 
ſoning may be applied to man, while he lives only a 
ſort of vegetative life in the womb, He 3s furniſhed 
even there with a beautiful apparatus of organs, eyes, 
ears, and otber delicate ſenſes, which receive nouriſh- 
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bungling effort of an vunſkilful artiſt; at leaſt would 


| | Part IN 
ment indeed, but are in a manner folded up, and have 


no proper exerciſe or uſe in their preſent confine. 
ment *, Let us ſuppoſe ſome intelligent ſpeQator T9 

who never had any connection with man, nor the leaſt dor ve 
acquaintance with human affairs, to ſee this odd phe. . eig. 
nomenon, a creature formed after ſuch a manner, | 
placed in a fituation apparently unſuitable to ſuch va. Vin Ups: 
rious machinery: mult he not be ſtrangely puzzled C. " 
about the uſe of his complicated ſtructure, and rec. 
kon ſuch a profuſion of art and admirable workman. 
ſhip loſt on the ſubject ; or reaſon by way of anticipa- 
tion, that a creature endued with ſuch various yet un- 
exerted capacities, was deſtined for a more enlarged 
ſphere of action, in which thoſe latent capacities ſhall 

have full play? The vaſt variety and yet beautiful ſym. 
metry and proportions of the ſeveral parts and organs 
with which the creature is endued, and their apt cohe- 
fion with and dependence on the curious receptacle 
of their life and nouriſhment, would forbid his con- 
cluding the whole to be the birth of chance, or the 


i"t, 
and I, l 4 


make him demur a while at ſo harſh a ſentence. But 
if, while he is in this ſtate of uncertainty, we ſuppoſe 
him to ſee the babe, after a few ſucceſsful ſtruggles, 
throwing off his fetters, breaking looſe from his fate 
dark priſon, and emerging into open day, then unfold- 
ing his recluſe and dormant powers, breathing in air, 
gazing at light, admitting colours, ſounds, and all the 
fair variety of nature; immediately his doubts clear 
up, the propriety and excellency of the workmanſhip 
dawn upon bim with full luſtre, and the whole myſtery 
of the firſt period is unravelled by the opening of this 
new ſcene. Though in this ſecond period the creature 
lives chiefly a kind of animal- life, i. e. of ſenſe and ap- 
petite, yet by various trials and obſervations he gains 
experience, and by the gradual evolution of the pow- 
ers of imagination he ripens apace for an higher life, 
for exerciſing the arts of de/jgn and imitation, and of 
thoſe in which ſtrength or dexterity are more requiſite 
than acuteneſs or reach of judgment. In the ſucceed- 
ing rational or intellectual period, his underſtanding, 
which formerly crept in a lower, mounts into an higher 
ſphere, canvaſſes the natures, judges of the relations 
of things, forms ſchemes, deduces conſequences from 
what is paſt, and from preſent as well as paſt colleQs 
future events. By this ſucceſſion of ſtates, and of 
correſpondent culture, he grows up at length into 2 
moral, a ſecial, and a political creature. This is the 
laſt period at which we perceive him to arrive in this 
his mortal career. Each period is introductory to the 
next ſucceeding one; each 4% is a field of exerciſe and 
improvement for the next higher one; the life of the 
fetus for that of the infant, the life of the infant for 
that of the child, and ail the lower for the higheſt and 14 
beft *.—But is this the laſt period of nature's pro- atk 
greſſion? Is this the utmoſt extent of her plot, where ,,,j,, 
ſhe winds up the drama, and diſmifſes the actor into pan |. 
eternal oblivion? Or does he appear to be invelted with 
ſupernumerary powers, which have not full exerciſe 
and ſcope even in the laſt ſcene, and reach not that 
maturity or perfection of which they are capable; 2 
therefore point to ſome higher ſcene where he 1s to 
ſuſtain another and more important character than be 
has yet ſuſtained ? If any ſuch there are, may we not 
conclude by analogy, or in the fame way of . 
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tion as before, that he is deſtined for that after · part, 
and is to be produced upon a more „ * and ſolemn 
ſtage, where his ſublimer powers ſhall have propor- 
tioned action, and its nature attain its completion ? 
If we attend to that turiz/ity, or prodigious thir/? of 
knowledge, which is natural to the mind in every pe- 
riod of its progreſs, and conſider withal the endleſs 
round of buſineſs and care, and the various hardſhips to 
which the bulk of mankind are chained down; it is e- 
vident, that in this preſent flate it is impoſſible to ex- 
& the gratification of an appetite at once fo inla- 
tiable and ſo noble. Our ſexſes, the ordinary organs by 
which knowledge is let into the mind, are always im- 
perfect, and often fallacious; the advantages of aſſiſt - 
ing or correcting them are poſſeſſed by few; the diffi- 
culties of finding out truth amidſt the various and con- 
tradictory opinions, intereſts, and paſſions of man- 
kind, are many ; and the wants of the creature, and 
of thoſe with whom he is connected, numerous and ur- 
gent : ſo that it may be ſaid of moſt men, that their 


intellectual organs are as much ſhut up and ſecluded 


from proper nouriſhment and exerciſe in that little 
circle to which they are confined, as the bodily organs 
are in the womb. Nay, thoſe who to an aſpiring ge- 
nius have added all the aſſiſtances of art, leiſure, and 
the moſt liberal education, what narrow proſpects can 
even they take of this unbounded ſcene of things from 
that little eminence on which they ſtand ? and how ea- 
gerly do they till graſp at new diſcoveries, without 
any ſatisfaction or limit to their ambition? 

But ſhould it be ſaid, that man is made for action, 
and not for ſpeculation, or fruitleſs ſearches after 
knowledge, we aſk, For what kind of action? Is it 
only for bodily exerciſes, or for moral, political, and 
religious ones? Of all theſe he is capable; yet, by the 
unavoidable circumſtances of his lot, he is tied down 
to the former, and has hardly any leiſure to think of 
the latter, or, if he has, wants the proper inſtruments 
of exerting them. The love of virtue, of one's friends 
and country, the generous ſympathy with mankind, and 
heroic zeal of doing good, which are all ſo natural to 
great and good minds, and ſome traces of which are 
found in the loweſt, are ſeldom united with propor- 
tioned means or opportunities of exerciſing them: ſo 
that the moral ſpring, the noble energies and impulſes 
of the mind, can hardly find proper — even in the 
moſt fortunate condition; but are much depreſſed in 
ſome, and almoſt entirely reſtrained in the generality, 
by the numerous clogs of an indigent, ſickly, or em- 
barraſſed life. Were ſuch mighty powers, ſuch god- 
like affections, planted in the human breaſt to be 
folded up in the narrow womb of our preſent ex- 
iſtence, never to be produced into a more perfect 
* to expatiate in the ample career of immorta- 

Let it be conſidered, at the ſame time, that no pol- 
ſeſſion, no enjoyment within the round of mortal 
dings, is commenſurate to the deſires, or adequate to 
the capacities, of the mind. The molt exalted condi- 
tion has its abatements; the happieſt conjunQure of 
u- leaves many wiſhes behind; and, after the 
1gheſt gratifications, the mind is carried forward in 
2 of new ones without end. Add to all, the 
ond dgſire of immortality, the ſecret dread of non- 


exiſtence, and the high unremitting pulſe of the ſoul 
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beating for per/eion, joined to the improbability or the 
impoſſibility of attaining it here; and then judge whe- 
ther this elaborate ſtructure, this magnificent appara- 
tus of inward powers and organs, does not plainly 
oint out an hereafter, and intimate eternity le man! 
Dow nature give the — touches to the leſſer and 
ignobler inſtances of her ſkill, and raiſe every other 
creature to the maturity and perſection of his being; 
and ſhall' ſhe leave her principal workmanſhip uni- 
niſhed ? Does ſhe carry the vegetative and animal lite in 
man to their full vigour and higheſt deſtination; and 
ſhall ſhe ſuffer his intellectual, his moral, his divine lite 
to fade away, and be for ever extinguiſhed? Would 
ſuch abortions in the moral world be congruous to that 
perfection of wiſdom and goodneſs which upholds and 
adorns the natural? 


We muſt therefore conclude from this detail, that 1 
the preſent tate, even at its belt, is only the won d of man im- 
man's being, in which the nobleſt principles of his mortal. 


nature are in a manner fettered, or fecluded from a 


correſpondent ſphere of action; and therefore deſtined 


for a future and unbounded ſtate, where they ſhall 
emancipate themſelves, and exert the fulneſs of their 
ſtrength. 'The moſt accompliſhed mortal, in this low 
and dark apartment of nature, is only the rudiments 


of what he ſhall be when he takes bis ethereal flight, 


and puts on immortality, Withont a reference to 
that ftate, man were a mere abortion, a rude unfiniſh- 
ed embryo, a monſter in nature. But this being once 
ſuppoſed, he ſtill maintains his rank of the maſter- 
piece of the creation; his latent powers are all ſuitable: 
to the harmony and progreſſion of nature; his noble a- 
ſpirations, and the pains of his diſſolution, are his ef- 
forts towards a /econd birth, the pangs of his delivery 
into light, liberty, and perfection; and death, his diſ- 
charge from goal, bis ſeparation from his fellow- pri- 
ſoners, and introduction into the aſſembly of thoſe he- 
roic ſpirits who are gone before him, and of their 
reat etcroal Parent. The fetters of his mortal coil 
ing looſened, and his priſon-walls broke down, he 
will be bare and open on every tide to the admiſſion of 
truth and virtue, and their fair attendant happineſs ; 
every vital and intellectual ſpring will evolve itſelf with 
a divine elaſticity in the free air of heaven. He will 
not then peep at the univerſe and its glorious Author 
through a dark grate or a groſs medium, nor receive 
the refleQions of his glory through the ſtrait openings 
of ſenſible organs; but will be all eye, all ear, all cthe- 


real and divine feeling *. Let one part, however, of * Id, RU 
the analogy be attended to: That as in the womb we gion of Na- 
receive our original conſtitution, form, and the eſſen- Ae; $ $9 


tial ſſamina of our being, which we carry along with 
vs into the light, and which greatly affect the ſuz- 
ceeding periods of our life ; ſo our temggr and condi- 
tion in the future life will depend on the conduct we 
have obſerved, and the character we have formed, in 
the preſent life. We are bere in miniature what we 
ſhall be at full length hereafter. "The firit rude ſketch or 
out-lines of reaſon and virtue mult be drawn at preſent, 
to be afterwards enlarged to the /ature and beauty of. 
angels. 


This, if duly attended to, muſt prove not only 2 "Wd. A 
uvard, but an admirable incentive to virtue, For he lity a guard 
who faithfully and ardently follows the lights of know- and incen- 


tive to vis 


4 ' 
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ledge, and pants after higher improvements in virtue, 
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will be wonderfully animated and inflamed in that pur- 
ſuit. by a full conviction that the ſcene does not cloſe 
with life—that his ſtruggles, ariſing from the weakneſs 
of nature and the ſtrength of habit, will be turned into 
triumphs—that his career in the tract of wiſdom and 
goodneſs will be both ſwifter and ſmoother—and thoſe 
generous ardours with which he glows towards heaven, 
1. e. the perfection and immortality of virtue, will find 
their adequate object and exerciſe in a ſphere propor- 
tionably enlarged, incorruptible, immortal. On the 
other hand, what an inexpreſſible damp. muſt it be to 
the good man, to dread the total extinction of that 
light and virtue, without which /ife, nay, immortality 
itſelf, were not worth a ſingle wiſh ? 


Proof from Many writers draw their proofs of the immortality 
— ge of the ſoul, and of a future ſtate of rewards and pu- 
ity of pre- 


niſhments, from the unequal diſtribution of theſe 
here. It cannot be diſſembled that wicked men often 
eſcape the outward puniſhment due to their crimes, and 
do not feel the inward in that meaſure their demerit 
ſeems to require, partly from the callouſneſs induced 
-upon their nature by the habits of vice, and partly 
from the diſſipation of their minds abroad by pleaſure 
or buſineſs and ſometimes good men do not reap all 
the natural and genuine fruits of their virtue, through 
the many unforeſeen or unavoidable calamities in which 
they are involved. This, no doubt, upon the ſuppo- 
fition of an all-wiſe and good Providence, were an ar- 
gument, and a ſtrong one too, for a future ſtate, in 
which thoſe inequalities ſhall be corrected. But unleſs 
we ſuppoſe a prepollent good order in the preſent ſcene 
of things, we weaken the proof of the divine admini- 
ftration, and the preſumption of any better order in 
any future period of it, 

Virtue has preſent rewards, and vice preſent puniſh- 
ments, annexed to it; ſuch rewards and puniſhments as 


lity, &c. a make virtue, in moſt caſes that happen, far more eli- 


gible than vice: but, in the infinite variety of human 
contingencies, it may ſometimes fall out, that the in- 
flexible practice of virtue ſhall deprive a man of con- 
ſiderable advantages to himſelf, his family, or friends, 
which he might gain by a well-timed piece of roguery; 
ſuppoſe by betraying his truſt, voting againſt his 
conſcience, ſelling his country, or any other crime, 
where the ſecurity againſt diſcovery ſhall heighten the 
temptation. Or, it may happen, that a {tri adhe- 
rence to his honour, to his religion, to the cauſe of li- 
berty and virtue, ſhall expoſe him, or his family, to 
the loſs of every thing, nay, to poverty, ſlavery, 
death itſelf, or to torments far more intolerable. Now 
what ſhall ſecure a man's virtue in circumſtances of 
luch trial? What ſhall enforce the obligations of con- 
icience againſt the allurements of ſo many intereſts, 
the dread of ſo many and fo terrible evils, and the 
almoſt unſurmountable averſion of human nature to ex- 


ceſſive pain! The conflict is the greater, when the cir- 


cumſtances of the crime are ſuch as eaſily admit a va- 
riety of alleviations from neceſſity, natural affedtion, 
love to one's family or friends, pethaps in indigence : 
theſe will give it even the air of virtue. Add to all, 
that the crime may be thought to have few bad con- 
ſequences, —may be eakly concealed, —or imagined 
poſlible to be retrieved iv a good meaſure by future 
good conduct. It is obvious to which fide molt men 
will lean in ſuch a caſe ; and how much need there is 
of a balance in the oppolite fcale, from the conſidera- 


ſtate only as a ſmall period, and a period of ewarfare 


tion of a God, of a Providence, and of an immer. ; 
tal ſtate of retribution, to keep the mind firm and 
uncorrupt in thoſe or like inſtances of ſingular trial or 
diſtreſs. poly | - 
But without ſuppoſing ſuch peculiar inſtances, 21, rk 

ſenſe of a governing Mind, and a perſuaſion that virtue 2 
is not only befriended by him here, but will be crown. of iſe, 
ed by him hereafter with rewards ſuitable to its nature, 
vaſt in themſelves, and immortal in their duration, muſt 
be not only a mighty ſupport and incentive to the prac- 
tice of virtue, but a ſtrong barrier againſt vice. The 
thoughts of an Almighty Judge, and of an impartial 
future reckoning, are often alarming, inexpreſlibly ſo, 
even to the ſtouteſt offenders. On the other hand, 
how ſupporting muſt it be to the good man, to think 
that he acts under the eye of his friend, as well as 
judge! How improving, to conſider the preſent flate 
as connected with a future one, and every relation in 
which he ſtands as a /chov/ of diſcipline for his affec- 
tions ; every trial as the exerciſe of ſome virtue ; and 
the virtuous deeds which reſult from both, as intro- 
duQory to higher ſcenes of action and enjoyment! Final- 
ly, how tranſporting is it to view death as his diſcharge 
from the warfare of mortality, and a triumphant cn. 
try into a ſtate of freedom, ſecurity, and perfection, 
in which knowledge and wiſdom' ſhall break upon him 
from every quarter; where each faculty ſhall have its 
proper object; and his virtue, which was often dimp- 
ed or defeated here, ſhall be enthroned in undiſturbed 
and eternal empire! =” 
On reviewing this ſhort Hemm of morals, and the A 
motives which ſupport and enforce it, and comparing of the 
both with the CugisT1IaN ſcheme, what Iiglt and el. cf 
6 do they borrow from thence! How clearly and a e 
ully does CarisTIANITY lay open the connedions of neon 
our nature, both material and immaterial, and futnre as with tur 
well as preſent! What an ample and beautiful detail does" wa. 
it preſent of the duties we owe to God, to ſociety, and. 
ourſelves, promulgated in the moſt ſimple, intelligible, 
and popular manner; diveſted of every partiality of 
ſe or nation; and adapted to the general ſtate of 
mankind! With what bright and alluring examples does 
it illuſtrate and recommend the practice of thoſe du- 
ties; and with what mighty /andions does it enforce 
that practice! How ſtrongly does it deſcribe the cor- 
ruptions of our nature; the deviations of our life from 
the rule of duty, and the cauſes of both! How marvel- 
lous and benevolent a plan of redemption does it un- 
fold, by which thoſe corruptions may be remedied, 
aud our nature reſtored from its deviations to tranſcen- 
dent heights of virtue and piety! Finally, what a fair 
and comprehenſive proſpe& does it give us of the 44. 
miniſtration of God, of which it repreſents the preſent 


and trial! How ſolemn and unbounded are the ſcenes 
which it opens beyond it! the reſurredion of the dead, 
the general judgment, the equal diſtribution of rewards 
and puniſhments to the good and the bad; and the full 
completion of divine wiſdom and goodneſs in the final 
eſtabliſhment of order, perfection, and happineſs! How 
glorious then is that Scurme of RELIGION, and how 
worthy of affedion as well as of admiration, which, 
by making ſuch diſcoveries, and affording ſuch aſift 
ances, has diſcloſed the unfading fruits and triumphs 
of viRTUE, and ſecured its intereſts beyond the power 


of TiME and CHANCE! 
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M O R 
Mos Al Senſe, that whereby we perceive what is 
| ood, virtuous, and beautiful, in actions, manners, 
Moravia. 2nd characters. See Morar Pbilsſophy. 
MORALITY. See Moxar Phrls/ophy. 
MORASS, a low and moiſt land, which receives 
the waters from the higher grounds without having any 
deſcent to carry them off, 

MORATA (Olympia Fulvia), an Italian lady, di- 
ſünguiſned for her learning, was born at Ferrara, in 
1526. Her father, after teaching the belles lettres in 
ſeveral cities of Italy, was made preceptor to the two 
young princes of Ferrara, the ſons of Alphonſus I. 
The uncommon abilities he diſcovered in his daughter 
determined him to give her a very extraordinary edu- 
cation. Meanwhile the princeſs of Ferrara ſtudying 
polite literature, it was judged expedient that ſhe 
ſhould have a companion in the ſame purſuit; and Mo- 
rata being called, ſhe was heard by the aſtoniſhed 
courtiers to declaim in Latin, to ſpeak Greek, and 
to explain the paradoxes of Cicero. Her father dying, 
ſhe was obliged to return home, to take upon her the 
management of family-affairs, and the education of her 
brother and three ſiſters; both which ſhe executed 
with the greateſt diligence and ſucceſs. In the mean 
time Andrew Grunthler, a young German, who had 
ftudied phyſic, and taken his doctor's degree at Fer- 
rara, fell in love with her, and married her. She now 
went with her huſband to Germany, taking her little 
brother with her, whom ſhe inftructed in the Latin 
and Greek tongues; and after ſtaying a ſhort time at 
Augſburg, went to Schweinfort in Franconia, where 
her huſband was born : but they had not been there 
long before that town was unhappily beſieged and 
burat; however, eſcaping the flames, they fled in the 
ut moſt diſtreſs to Hammelburg. This place they were 
alſo obliged to quit, and were reduced to the laſt ex- 
tremities, when the elector palatine invited Grunthler 
to be profeſſor of phyſic at Heidelberg, and he en- 
tered on his new office in 1554; but they no ſooner 
began to taſte the ſweets of repoſe, than a diſeaſe, oc- 
calioned by the diſtreſſes and hardſhips they had ſuf- 
fered, ſeized upon Morata, who died in 1555, in the 
29th year of her age; and her huſband and brother 
did not long ſurvive her. She compoſed ſeveral works, 
great part of which were burnt with the town of 
Schweinfort; the remainder, which conſiſt of orations, 
dialogues, letters, and tranſlations, were collected and 
publiſhed under the title of OHmpiæ Fulvie Morate, 
Jemine doctiſſimæ, et plane divine, opera omnia que 
battenus invenire potuerint ; quibus Cælii ſecundi curionis 
epiſtole ac orationes acceſſerunt; which has had ſeveral 
editions in octavo. 

MORAVIA, a marquiſate of Germany, derives 
the name of Mahern, as it is called by the Germans, 
and of Maraaua, as it is called by the natives, from 
the river of that name which riſes in the mountains of 
the county of Glatz, and paſſes through the middle 
of it. It is bounded to the ſouth by Auſtria, to the 
north by Glatz and Sileſia, to the weſt by Bohemia, 
and ta the eaſt by Sileſia and Hungary ; being about 
120 miles in length, and 10d in breadth. 

: great part of this country is over-run with woods 
” eg where the air is very cold, but much 
2 than in the low grounds, which are full 

238 and lakes. The mountains, in general, are 


Moral 
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barren; but the more champaign parts tolerably fer- Moravia. 
tile, yielding corn, with plenty of hemp and flax, good 
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ſaffron, and paſture. Nor is it altogether deſtitute of 
wine, red and white, fruits, and garden-ſtuff. Moravia 
alſo abounds in horſes, black cattle, ſheep, and goats. 
In the woods and about the lakes there is plenty of 
wild fowl, game, veniſon, bees, honey, hares, foxes, 
wolves, beavers, &. In this country are likewiſe 
quarries of marble, baſtard diamonds, amethyſts, alum, 
iron, ſulphur, ſalt-petre, and vitriol, with wholeſome 
mineral-waters, and warm ſprings; but falt is import- 
ed. Its rivers, of which the March, Morawa, or Mo- 
rau, are the chief, abound with trout, crayfiſh, bar- 
bels, eels, perch, and many other ſorts of fiſh. 

The language of the inhabitants is a dialeQ of the 
Sclavonic, differing little from the Bohemian; but the 
nobility and citizens ſpeak German and Freach. 

Moravia was anctently inhabited by the Quadi, who 
were driven out by the Sclavi. Its kings, who were 
once powerful and independent, afterwards became de- 
pendent on, and tributary to, the German emperors 
and kings. At laſt, in the year 908, the Moravian 
kingdom was parcelled out among the Germans, Poles, 
and Hungarians. In 1086, that part of it properly 
called Moeravia was declared a marquiſate by the Ger- 
man king Henry IV. and united with Bohemia, to 
whoſe * and kings it hath ever ſince been ſubject. 
Though it is not very populous, it contains about 42 
greater or walled towns, 17 ſmaller or open towns, 
and 198 market-towns, beſides villages, &c. The 
ſtates of the country conſiſt of the clergy, lords, 
knights, and burgeſſes; and the diets, when ſummon- 
ed by the regency, are held at Brunn. The marqui- 
fate is ſtill governed by its own peculiar conſtitutions, 
under the directorium in publicis & cameralibus, and 
the ſupreme judicatory at Vienna. It is divided into 
fix circles, each of which has its captain, and contri- 
butes to its ſovereign about one-third of what is ex- 
acted of Bohemia, Towards the expences of the mi- 
litary eſtabliſhment of the whole Aultrian hereditary 
countries, its yearly quota is 1,856,490 florins. Seven 
regiments of foot, one of cuiraſſiers, and one of dra- 
goons, are uſually quartered in it. 

Chriſtianity was planted in this country in the gth 
century; and the inhabitants continued attached to 
the church of Rome till the 15th, when they eſpouſed. 
the doctrine of John Huſs, and threw off popery : but 
after the defeat of the eleQor Palatine, whom they bad 
choſen king, as well as the Bohemians, the emperor 
Ferdinand II. re-eltabliſhed popery. However, there 
are ſtill ſome Proteſtants in Moravia ; and here it was 
that the Hernhutters, or Moravian Brethren, firſt made 
their appearance. See Moravians. The biſhop of 
Olmutz, who ſtands immediately under the pope, is at 
the head of the cccleſiaſties in this country. The ſu- 
preme eecleſiaſtical juriſdiction, , under the biſhop, is 
veſted in a conſiſtory. 

The commerce of this country is inconſiderable. Of 
what they have, Brunn enjoys the principal part. At 
Iglau and Trebitx. are manufaQtures of cloth, paper, 

zun-powder, &c. There are alſo ſome iron-works 
and glaſs-houſes in the country. 

The inhabitants of Moravia in general are open» 
hearted, not eaſy to be provoked or pacificd, obedient 
to their maſters, and true to their promiſes ; but credny 
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Moravians Jous of old prophecies, and much addicted to drinking, ſtreſſed by the enemy; his driving out of Spain the Mordaw 
a though neither ſuch ſots or bigots as they are repre- duke of Anjou, and the French army, which conſiſted 
ſented by ſome geographers. q 


he boors, indeed, upon of 25,000 men, though his own troops never amount. More, 
the river Hanak, are ſaid to be a thieviſh, unpoliſhed, ed to 10,000; his gaining poſſeſſion of Catalonia, of 


Mordaunt. 


brutal race. The ſciences now begin to lift up their 
heads a little among the Moravians, the univerſity of 
Olmutz having been put on a better footing z and-a 
riding academy, with a learned ſociety, have been lately 
eſtabliſhed there. 

MORAVIANS, a ſe& of Proteſtants, who have 
been ſettled for a conſiderable time paſt at Hernhuth 
in Moravia, and have of late years ſpread themſelves 
over moſt of our American colonies, as well as in ſe- 
veral parts of England, where they are permitted to 
ſettle, by a late act of parliament. They have a kind 
of church-government peculiar to themſelves; and are 
commonly known by the name of Unitas Fratrum, or 
The Brethren. They profeſs the utmoſt veneration 
for our bleſſed Saviour, whom they conſider as their 
immediate head and director; enjoin the moſt implicit 
obedience to the rulers of their church ; and are ſaid 
to practiſe much brotherly love amongſt one another; 
but from many of their tenets, it would appear, that 
obſcenity makes no ſmall part of their devotion. See 
Z1INTENDORPF. 

MORBID, among phyſicians, ſignifies “ diſeaſed 
or corrupt;”” a term applied either to an unſound con- 
ſtitution, or to thoſe parts or humours that are affected 
by a diſeaſe. 

MORBUS $acxx, in medicine, the ſame with HiE- 
RANOSOS, See Mepicixt, p. 4787. col. 2. 

Moxzus Regius, the ſame with the Jaunvice. See 
Mepicins, n“ 453. 

Moszus, or Diſeaſe, in botany. See VARIET4As. 

MORDAUNT (Charles), earl of Peterborough, a 
celebrated commander both by fea and land, was the 
ſon of John Lord Mordaunt, viſcount Avalon, and was 
born about the year 1658. In 1675 he ſucceeded his 


father in his honours and eſtate, While young he ſer- 


ved under the admirals Torrington and Narborough in 
the Mediterraneag, againſt the Algerines; and in 1680 
embarked for Africa with the earl of Plymouth, and 
diltinguiſhed himſelf at Tangier when it was belieged 
by the Moors. 

In the reign of James II. he voted againſt the re- 
peal of the teſt- act; and diſliking the meaſures of the 
court, obtained leave to go to Holland to accept the 
command of a Dutch ſquadron in the Weſt Indies. 
He afterwards accompanied the prince of Orange into 
this kingdom; and upon his advancement to the throne, 
was ſworn of the privy-council, made one of the lords 
of the bedchamber to his majeſty, alſo firſt commiſſion- 
er of the treaſury, and advanced to the dignity of earl 
of Monmouth. But, in November 1690, he was diſ- 
miſſed from his poſt in the treaſury. On the death of 
his uncle Henry carl of Peterborough in 1697, he ſuc- 
ceeded to that title; and, upon the acceſſion of queen 
Anne, was inveſted with the commiſſion of captain- 
general and governor of Jamaica. In 1705 he was 
{worn of the privy-council ; and the ſame year decla- 
red general and commander in chief of the forces ſent 
to Spain, and joint admiral of the fleet with Sir Cloud- 
fly Shovel, of which the year following he had the 
fole command. His taking Barcelona with a handful 
of men, and aſterwards relieving it when greatly di- 


the kingdoms of Valencia, Arragon, and the iſſe of 
Majorca, with part of Murcia and Caſtile, and there. 
by giving the earl of Galway an opportunity of ad. 
vancing to Madrid without a blow; are aſtoniſhing ins 
ſtances of his bravery and conduct. For theſe im- 
portant ſervices his Lordſhip was declared general in 
Spain by Charles III. afterwards emperor of Germany; 
and on his return to England he received the thanks 
of the Houſe of Lords. His Lordſhip was afterwards 
employed in ſeveral embaſſies to foreign courts, inſtal. 
led knight of the garter, and made governor of Mi- 
norca, In the reign of George I. he was gene- 
ral of all the — wares in Great Britain, in which 
poſt he was continued by king George II. He died 
in his paſſage to Liſbon, where he was going for the 
recovery of his health, in 1735. 

His Lordſhip was diſtinguiſhed by his poſſeſſing va- 
rious ſhining qualities: for, to the greateſt perſonal 
courage and reſolution, he added all the arts and ad- 
dreſs of a general; a lively and penetrating genius; 
and a great extent of knowledge upon almoſt every 
ſubje& of importance within the compaſs of ancient 
and modern literature; hence his familiar letters, in- 
ſerted among thoſe of his friend Mr Pope, are an or 
nament to that excellent collection. | 

MORDELLA, in zoology, a genus of the coleop- 
tera claſs of inſets. The antenne are thread-ſhaped 
and ſerrated ; the head is defle&ed under the neck; 
the pappi are clavated, compreſſed, and obliquely blunt- 
ed; and the elytra are bent backwards near the apex. 
There are fix ſpecies, all natives of different parts of 
Europe. — 

MORE (Sir Thomas), lord high chancellor of 
England, the ſon of Sir John More, knight, one of the 
judges of the kigg's-bench, was born in the year 1480, 
in Milk-ſtreet, 8 He was firſt ſent to a ſchool 
at St Anthony's in Threadneedle- ſtreet; and after- 
wards introduced into the family of cardinal Moreton, 
who, in 1497, ſent him to Canterbury college in Ox- 
ford. During his reſidence at the univerſity he con- 
ſtantly attended the lectures of Linacre and Grocinus, 
on the Greek” and Latin languages. Having in the 
ſpace of about two years made conſiderable proficiency 
in academical learning, he came to New-inn in Lon- 
don, in order to ſtudy the law; whence, after ſome 
time, he removed to Lincoln's-inn, of which his father 
was a member. Notwithſtanding his application to 
the law, however, being now about 20 years old, he 
was ſo bigotted to * diſcipline, that he wore 4 
hair-ſhirt next; his ſkin, frequently faſted, and often 
ſlept on a bare plank. In the year 1503, being then 
a burgeſs in parliament, he diſtinguiſhed himſelf in the 
houſe, in oppoſition to the motion for granting a ſub- 
ſidy and three fifteenths for the marriage of Hen. VII. 
eldelt daughter, Margaret, to the king of Scotland. 
The motion was rejected; and the king was fo highly 
offended at this oppoſition from a beardleſs boy, that 
he revenged himſelf on Mr More's father, by ſending 
him on a frivolous pretence to the Tower, and obli- 
ging him to pay 100]. for his liberty. Being now ca" 


ed to the bar, he was appointed law-reader at Fu. 


this time, he alſo read a public lecture in the 
_ of St Lawrence, Old Jewry, upon St Auſtin's 
treatiſe De civitate Dei, with great 8 He had 
indeed formed a deſign of becoming a Franciſcan friar, 
but was diſſuaded from it; and, by the advice of Dr 
Colet, married Jane, the eldeſt daughter of John Colt, 
Eſq; of Newhall in Eſſex. In 1508 be was appoint- 
ed judge of the ſheriff's court in the city of London, 
was made a juſtice of the peace, and became very emi- 
nent at the bar. In 1516 he went to Flanders in the 
rctinue of biſhop Tonſtal and Dr Knight, who were 
ſent by king Henry VIII. to renew the alliance with 
the archduke of Auftria, afterwards Charles V. On 
his return, cardinal Wolſey would have engaged Mr 
More in the ſervice, of the crown, and offered him a 
enſion, which he refuſed. Nevertheleſs, it was not 
— before he accepted the place of maſter of the re- 
quelts, was created a knight, admitted of the privy- 
council, and in 1520 made treaſurer of the exchequer. 
About this time he built a houſe on the bank of the 
Thames, at Chelſea, and married a ſecond wife. This 
wife, whoſe name was Middleton, and a widow, was 
old, ill-tempered, and covetous; nevertheleſs Eraſmus 
ſays he was as fond of her as if ſhe were a young maid. 
In the 14th year of Henry VIII. Sir Thomas More 
was made ſpeaker of the houſe of commons: in which 
capacity he had the reſolution to oppoſe the then 
powerful miniſter, Wolſey, in his demand of an op- 
reſſive ſubſidy ;; notwithſtanding which, it was not 
wn before he was made chancellor of the duchy of 
Lancaſter, and was treated by the king with ſingular 
familiarity, The king having once dined with Sir 
Thomas at Chelſea, walked with him near an hour in 
the garden, with his arm round his neck. After he 
was gone, Mr Roper, Sir Thomas's ſon-in-law, ob- 
ſerved how happy he was to be ſo familiarly treated 
by the king: to which Sir Thomas replied, < I thank 
our lord, fon Roper, I find his grace my very good 
lord indeed, and believe he doth as fingularly favour 
me as any ſubject within this realm: howbeit, I muſt 
tell thee, I have no cauſe to be proud thereof; for, if 
my head would win him a caftle in France, it would 
not fail to go off,” From this anecdote it appears, 
that Sir Thomas knew his grace to be a villain. 
In 1526 he was ſent, with cardinal Wolſey and 
others, on a joint embaſſy to France, and in 1529 


with biſhop Tonſtal to Cambray. The king, it ſeems, 


was ſo well ſatisfied with his fervices on theſe occa- 


hons, that in the following year, Wolſey being dif- 
graced, he made him chancellor; which ſeems the 
more extraordinary, when we are told that Sir Tho- 
mas had repeatedly declared his diſapprobation of the 

ugs divorce, on which the great defenſor fidei was ſo 
Politively bent. Having executed the office of chan- 
cellor about three years, with equal wiſdom and inte- 
Fab he reſigned the ſeals in 1533, probably to avoid 
tne danger of his refuſing to confirm the king's di- 
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miſſed many of his ſervants; ſent his children with More. 


their reſpective families to their own houſes, (for hi- 
therto he had, it ſeems, maintained all his children, 
with their families, in his own houſe, in the true ſtyle 
of an ancient patriarch); and ſpent his time in ſtud 
and devotion: but the capricious tyrant would not ſuf- 
fer him to enjoy this tranquillity, Though now re- 
duced to a private (tation, and even to indigence, his 
opinion of the legality of the king's marriage with 
Anne Boleyn, was deemed of ſo much importance, 
that various means were tried to procure his approba- 
tion; but all perſuaſion proving ineffectual, he was, 
with ſome others, attainted in the houſe of lords of 
miſpriſion of treaſon, for encouraging Eliz. Barton, 
the nun of Kent, in her treaſonable practices. His ia- 
nocence in this affair appeared ſo clearly, that they 
were obliged to ſtrike his name out of the bill. He 
was then accuſed of other crimes, but with t:e ſame 
effect ; till, refuſing to take the oath enjoined by the 
act of ſupremacy, he was committed to the Tower, 
and, after 15 months impriſonment, was tried at the 
bar of the king's-bench, for high treaſon, in denying 
the king's ſupremacy. The proof reſted on the ſole 
evidence of Rich the ſolicitor-general, whom Sir Tho- 
mas, in his defence, ſufficiently diſcredited: neverthe- 
leſs the jury brought him in guilty, and he was con- 
demned to ſuffer as a traitor. The merciful Harry 
however indulged him with ſimple decollation; and he 
was accordingly beheaded on 'Tower-hill, on the 5th 
of July 1535. His body, which was firſt interred in 
the Tower, was begged by his daughter Margaret, 
and depoſited in the chancel of the church at Chelſea, 
where a monument, with an inſcription written b 
himſelf, had been ſome time before erected. This mo- 
nument with the inſcription is (till to be ſeen in that 
church. The ſame daughter, Margaret, alſo procured 
his head after it had remained 14 days upon London- 
bridge, and placed it in a vault belonging to the Ro- 
per's family, under a chapel adjoining to St Dunſtan's 
church in Canterbury. Sir Thomas More was a man 
of ſome learning, and an upright judge; a very prieft 
in religion, yet cheerful, and even affectedly witty (a). 
He wanted not ſagacity, where religion was out of the 
queſtion ; but in that his faculties were ſo enveloped, 
as to render him a weak and credulous enthuſiaſt. He 
left one ſon and three daughters; Margaret, the eldeſt 
of which, was very remarkable for her knowledge of 
the Greek and Latin languages. She married a Mr 
Roper of Well-hall in Kent, whoſe Life of Sir Tho- 
mas More was publiſhed by Mr Hearne at Oxford, in 
1716. Mrs Roper died in 1544 ; and was buried in 
the vault of St Dunſtan's in Canterbury, with her fa- 
ther's head in her arms. 

Sir Thomas was the author of various works, tho? 
his Utepia is the only performance that has ſurvived in 
the eſteem of the world; owing to the reſt being chief- 
ly of a polemic nature: his anſwer to Luther has only 
gained him the credit of having the beſt knack of any 
man in Europe, at callioug bad names in good Latin. 

29 K His 


tion, we are told, he could not reſtrain even at his execution. The day being come, he aſ- 
lt, which ſeemed ſo weak, that it was ready to fall; whereupon, ** I pray (ſaid he) tee me ſafe up, 
ng down let me ſhift for myſelf.” His prayers being ended, he turned to the executioner, and with 


lake heed 5 ſaid, “ Pluck up thy ſpirits, man, and be not afraid to do thy office; my neck is very ſhort, 
2y until he ha 


2re thou ſtrike not awry for ſaving thy honeſty.” Then laying his head upon the block, he bid him 
d Put alide his beard, ſaying, ** That had never committed any treaſon,”? 


=. 
- — 


— —— n — —ͤ p 
* 2 LY _ 4 Dy, — 1 — —ä]⁰1—b 2 — 
— 2 I" 4 


— ——-—„ ST S Cad — — 


2 = 
+ 


* 
* 
* 


— — 


* — — — — — 


M OX [ 
His Engliſh works were collected and publiſhed by 
order of queen Mary, in 1557; his Latin, at Baſil in 
1562, and at Louvain in 1566. 

Monz (Henry), an eminent Engliſh divine and phi- 
loſopher, in the 17th century, was educated at Eton 
ſchool, and in Chriſt-college in Cambridge, of which 
he became a fellow, and ſpent his life in a retired way, 
publiſhing a great number of excellent works. He re- 
fuſed 77 A both in Ireland and England. He 
was an open-hearted, fincere Chriſtian philoſopher, 
who ftudied to eſtabliſn men in the belief of provi- 
dence againſt atheiſm. Mr Hobbes was uſed to ſay, 
that if his own philoſophy was not true, there was 
none that he ſhould ſooner like than our philoſopher's. 
His writings have been publiſhed together in Latin 
and Engliſh, folio, 

MOREA, formerly called the Peloporneſus, is a pe- 
ninſula to the ſouth of Greece, to which it is joined 
bythe iſthmus of Corinth. Its form reſembles a mul- 
berry-leaf, and its name is derived from the great num- 
ber of mulberry-trees which grow there. It is about 
480 miles in length, and 130 in breadth. The air is 
temperate, and the land fertile, except in the middle, 
where it is full of mountains, and is watered by a great 
number of rivers. It is divided into three provinces; 
Scania, Belvedera, and Brazzo-di-Maina. It was taken 
from the Turks by the Venetians in 1687 ; but they 
loſt it again in 1715. The ſangiac of the Morea re- 
ſides at Modon. See GREECE and PeLOPONNESUS. 

MOREAU (James), an eminent French phyſician, 
born at Chalons-ſur-Saone, was the diſciple and friend 
of the famous Guy Patin. He drew upon himſelf the 
jealouſy and hatred of the old phyficians by the pub- 
lic theſes he maintained, and afterwards vindicated in 
his writings. He died in a very advanced age, in 1729.” 
He wrote in French, 1. Conſultations on the Rheu— 
matiſm. 2. A chemical treatiſe on Fevers. 3. A 
phyſical diſſertation on the Dropſy ; and other works 
which are eſteemed. 

MOREL, the name of ſeveral celebrated printers to 
the kings of France, who, like the STErnHEns's, were 
alſo men of great learning. William Morel died at 
Paris in 1564. Frederic Morel, who was alſo inter- 
preter in the Greek and Latin tongues, as well as 
printer to the king, died in 1583. He left a ſon of his 
own name, who became more famous than his father; 
and who had ſo ſtrong an attachment to ftudy, that 
when he was informed of his wife's being at the point 
of death he would not lay dowu his pen till he had 
finiſhed what be was upon; and when ſhe was dead, 
as the was before they could prevail upon him to ſtir, 
he was only heard to reply coldly; “ I am very ſorry; 
ſhe was a good woman.” This Frederic Morel died 
in June 1630, aged 38 years, after having printed a 
great number of authors in ſuch a manner as ſhew him 
to have been a very learned and ingenious man, His 
ſons and grandſons trode in his ſteps; they diſtinguiſh- 
ed themſelves in literature, and maintained alſo the re- 
putation which he had acquired by printing. 

Moxer (Andreas), a very eminent antiquary, born 
at Berne in Switzerland. Having a ſtrong paſſion for 
the ſtudy of medals, he travelled through ſeveral coun- 
tries, and made large collections: in 1683 he publiſh- 
ed at Paris in 8 vo, Specimen univerſe rei nummariæ 
antique; and the great work of which this was the 
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ſpecimen, was to be a complete collection of all 
medals, of which he had at that time 20,000 exaQ] 


deſigned, Soon after this eſſay appeared, Lewis XIV Morginn 


gave him a place in his cabinet of antiques, in wh 

capacity he brought himſelf into re egy 
ſpeaking too freely of M. Louvois on account of the 
negle& in paying his ſalary, or on ſome other private 
account ; as he was committed to the Baſtile, where 
he lay for three years: nor was he releaſed until the 
death of Loeuvois, nor till the canton of Berne had in- 
terceded in his favour. He afterward accepted an in- 
vitation from the count of Schwartzburg at Arnſtadt 
in Germany, with whom he lived in the capacity of anti. 
quary, and was furniſhed with every thing neceſſary for 
carrying on his grand work. In 1703 he died; and in 


1734 came out at Amſterdam part of this collection, 


in 2 vols folio, under the title of Theſaurus Morelli. 
anus, five familiarum Romanorum numiſmata omnia, 
diligentiſſime undique conquifita, &. Nunc primum edi. 
dit & commentario perpetuso illuſtravit Sigibertus Ha- 
vercampus. Theſe volumes contain an explication of 
3539 medals, engraved, witk their reverſes. 

MORENA, (anc. geog.), a diſtri& or diviſion of 
Myſia, in the Hither Afia. A part of which was oc- 
cupied by Cleon, formerly at the head of a*band of 
robbers; but afterwards prieſt of Jupiter Abrettenus, 
and enriched with poſſeſſions, firſt by Antony, aud 
then by Cæſar. | 

MORRERI (Lewis), author of the Hiſtorical Dic- 
tionary, was born at Bargemont in Provence 1643, 
He learned rhetoric and philoſophy at Aix, and di- 
vinity at Lyons. At 18 years of age he wrote a ſmall 
piece, intitled Le Pays d Amour ; and a collection of 
the fineſt French poems, intitled Doux plaiſirs de la 
Poejie. He learned Spaniſh and Italian; and tranſlated 
out of Spaniſh into French, the book intitled La Per- 
fedtion Chretienne de Rodriguez. He then refined the 
Saints Lives to the purity of the French tongue. Be- 
ing ordained prieſt, he preached at Lyons; and under- 
took, when he was but 30 years of age, a new Hiſto- 
rical Dictionary, printed at Lyons in one vol. folio, 
1673. But his continual labour impaired his health; 
ſo that he died in 1680, aged 37. His ſecond volume 
was publiſhed after his death; and four more volumes 
have fince been added. He left ſome other works be- 
hind him, 

MORESK, or Mox1sco, is a kind of painting, car- 
ving, &c. done after the manner of the Moors; con- 
ſifting of ſeveral groteſque* pieces and compartments, 
promiſcuouſly mingled, not containing any perfect f- 
gure of a man, or other animal; but a wild reſem- 
blance of birds, beaſts, trees, &c. * 

MORGAGNI (John Baptiſt), doctor of medicine, 
firſt profeſſor of anatomy in the univerſity of Padus, 
and member of ſeveral of the moſt eminent ſocieties ot 
learned men in Europe, was born in the year 1682, it 
Forli, a town in the diſtrict of La Romagna in ltaly- 
His parents, who were in eaſy circumſtances, allowe 
him to follow that courſe in life his genius dictated. 
He began his ſtudies at the place of his nativity but 
ſoon afterremoved to Bologna, where he obtained the de- 
gree of Doctor of Medicine, when he had butjult reach · 
ed the 16th year of his age. Here his peculiar 2 
for anatomy found an able preceptor in Valſalva, Mn 


beſtowed on him the utmolt attention; and, ſuch = 


ancient Morey, 
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ſs he made under this excellent maſter, that 
at the age of 20 he himſelf taught anatomy with high 
reputation. Soon, however, t e fame of his prelec- 
tions, and the number of his pupils, excited the jea- 
louſy of the public profeſſors, and gave riſe to invidi- 
ous perſecutions. But his abilities and prudence gain. 
ed him a complete triumph over his enemies z and all 
oppoſition to him was finally terminated from his be- 
ing appointed by the ſenate of Bologna to fill a me- 
dical chair, which ſoon became vacant. But the du- 
ties of this office, although important, neither occu- 
pied the whole of his time, nor ſatisfied his anxious 
deſire to afford inſtruction. He ſtill continued to la- 
bour in ſecret on his favourite ſubject, and ſoon after 
communicated the fruits of theſe labours to the public in 
his Adverſaria Anatomica, the firſt of which was pub- 
liſhed in the year 1706, the ſecond and third in 1717, 
and the three others in 1719. The publication of this 
excellent work ſpread the fame of Morgagni far be- 
yond the limits of the ſtate of Bologna. Such was his 
reputation, that the wiſe republic of Venice had no 
heſitation in making him an offer of the ſecond chair 
of tlie theory of medicine in the univerſity of Padua, 
then vacant by the death of Mr Molinetti; and, to en- 
ſure his acceptance, they doubled the emoluments of 
that appointment. While he was in this department, 
he publiſhed his treatiſe, entitled Nova inflitutionum 
medicarum idea, which firſk appeared at Padua in the 
year 1712, From this work his former reputation ſuf- 
fered no diminution. And ſoon after he roſe, by dif- 
ferent ſteps, to be firſt profeſſor of anatomy in that 
celebrated univerſity. Although Morgagni was thus 
finally ſettled at Padua, yet he gave evident proofs of 
his gratitude and attachment to Bologna, which he 
conſidered as his native country with reſpect to the 
ſciences. He exerted his utmoſt efforts in eſtabliſhing 
the academy of Bologna, of which he was one of the 
firſt aſſociates; and he enriched their publications with 
ſeveral valuable and curious papers. Soon after this, 
the royal ſocieties of London and Paris received him 
among their number. Not long after the publication 
of his Adverſaria Anatomica, 6 began, much upon 
the ſame plan, his Epiſtolæ Anatomic, the firſt of 
which is dated at Padua in the beginning of April 
1726, The works of Morgagni which have already 
been mentioned, are to be conſidered, in a great mea- 
ſure, as ſtrictly anatomical; but he was not more emi- 
nent as an anatomiſt, than as a learned and ſucceſsful 
phyſician. In the year 1760, when he was not far di- 
itant from the 8oth year of his age, he publiſhed his 
large and valuable work De cauſts et ſedibus morborum 
per anatomen indagatis. This laſt and moſt important 
of all his ot will afford convincing evidence 
of his induſtry and abilities to lateſt poſterity. Beſides 
theſe works, he publiſhed, at different periods of his 
ite, ſeveral miſcellaneous pieces, which were after- 
Wards collected into one valume, and printed under'his 
un exe at Padua, in the year 1765. It does not ap- 
Pear that he had in view any future publications; but 
e intended to have favoured the world with a com- 
plete edition of all bis works, which would probably 
lege, augmented with many new obſervations. In 
; ue was engaged, when, on the 5th of December 
w K after he had nearly arrived at the goth year 
$ age, death put a period to his long and glori- 
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ous career in the learned world. 

MORHOFF (Daniel George), a very learned Ger- 
man, born at Wiſmar in the duchy of Mecklenburgh, 
in 1639. The duke of Holſtein, when he founded an 
univerlity at Kiel, made him profeſſor of eloquence 
and poetry there in 1665; to which was afterwards 
added the profeſſorſhip of hiſtory, and in 1680 the 
office of librarian to the univerſity. He was the author 
of many works of a ſmall kind; as orations, diſſerta- 
tions, theſes, and poems: but his chief work was his 
Polyhiftor, ſive de notitia auctorum & rerum comme: 
tarii ; firſt publiſhed at Lubec in 1688; which has 
been greatly enlarged ſince his death in 16g1, and 
gone through ſeveral ſucceſſive editions, 

MORIAH, one of the eminences of Jeruſalem ; on 
which Abraham went to offer his ſon, and David 
wanted to build the temple, which was afterwards ex- 
ecuted by Solomon: The threſhing-floor of Araunah 
originally narrow, ſo as ſcarce to contain the temple, 
but enlarged by means of ramparts; and ſurrounded 
with a triple wall, ſo as to add great ſtrength to the 
temple, (Joſephus). It may be conſidered as a part 
of Mount Sion, to which it was joined by a bridge and 
gallery, 55 

MORIN (John Baptiſt), phyſician and regius pro- 
feſſor of mathematics at Paris, was born at Villefranche 
in Beauſolois, in 1583. After commencing doctor at 
Avignon, he went to Paris, and lived with Claude Dor- 
mi biſhop of Boulogne, who ſent him to examine the 
mines of Hungary; and thereby gave occaſion to his 
Mundus ſublunaris anatomia, which was his firſt pro- 
duction, and publiſhed in 1619. Upon his return to 
his patron the biſhop, he contracted an attachment to 
judicial aftrology, concerning which he furniſhed the 
world with many ridiculous Rotics, and wrote a great 
number of books not worth enumerating. He died in 
1656, before he had finiſhed the favourite labour of 
life, which was his 4/tro/ogta Gallica. Louiſa Maria 
de Gonzaga queen of Poland gave 2000 crowns to 
carry on the edition, at the recommendation of one of 
her ſecretaries, who was a lover of aſtrology; and it 
appeared at the Hague in 1661, in one vol. folio, with 
two dedications, one to Jcſus Chriſt, and another to 
the queen of Poland. 

Moxin (John), a very learned Frenchman, born at 
Blois, of Proteſtant parents, in 1591 ; but converted 
by cardinal du Perron to the catholic religion. He 
publiſhed, in 1626, ſome Exercitations upon the ori- 
ginal of patriarchs and primates, and the ancient uſage 


of eccleſiaſtical cenſures; dedicated to pope Ur- 
ban VIII. In 1628 he undertook the edition of the 


Septuagint Bible, with Nobilius's verſion; and placed 


a preface before it, in which he treats of the authority 
of the Septuagint, and prefers the verſion in the edi- 
tion made at Rome by order of Sixtus V. to the pre- 
ſent Hebrew text, which he affirms has been corrupt- 
ed by the Jews. About the ſame time he pave a 
French hiſtory of the deliverance of the church by the 
emperor Conſtantine; and of the temporal greatneſs 
conferred on the Roman church by the kings of France. 
He afterwards publiſhed Exercitations upon the Sa- 
maritan Pentateuch; and took the care of the Sama- 
ritan Pentateuch, for the Polyglot then preparing at 
Paris. He was greatly careſſed at Rome; Where, af- 


ter living nine years, at the invitation of cardinal Bar- 
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Morinus barini, he was recalled by cardinal Richlieu, and died 
| 


| 
Morlachia ; 


born at Caen in 1625. 


at Paris in 1659. His works are very numerous; and 
ſome of them as much valued by Proteſtants as Papiſts 
for the oriental learning they contain. 

MORINUS (Stephen), a learned French Proteſtant, 
He became miniſter of two 
churches near Caen, and in 1664 was choſen miniſter 
of Caen; but on the revocation of the edi& of Nantz, 
was obliged to take refuge in Holland. He was ſoon 
called to be profeſſor of the oriental tongues at Am- 
ſterdam, to which employment was afterwards joined 
that of miniſter in ordinary: he died in 1700. He was 


the author of ſeveral works: and his fondneſs for the 


Hebrew language made him run into ſome extravagan- 
cies concerning it; for in his Lettre ſur Porigine de la 
langue Hebraique, he endeavours to prove that lan- 
uage as old as the creation, and that God himſelf in- 
Fired it into Adam. This was anſwered by Huet. 
MORISON (Robert), phyſician and profeſſor of 
botany at Oxford, was born at Aberdeen in 1620, 
bred at the univerſity there, and taught e for 
ſome time in it; but having a ſtrong inclination to bo- 
tany, made great progreſs in it. The civil wars obliged 
him to leave his country; which, however, he did not 
do till he had firſt ſignalized his zeal for the intereſt of 
the king, and his covrage, in a battle fought between 
the inhabitants of Aberdeen and the Preſbyterian 


troops on the bridge of Aberdeen, in which he recei- 


ved a dangerous wound on the head. As ſoon as he 
was cured of it, he went into France; and fixing at 
Paris, he applied affiduouſly to botany and anatomy. 
He was introduced to the duke of Orleans, who gave 
him the direction of the royal gardens at Blois. He 
exerciſed the office till the death of that prince, and 
afterwards went over to England in 1660. Charles II. 
to whom the duke of Orleans had preſented him at 
Blois, ſent for him to London, and gave him the title 
of his phyſician, and that of profeſſor royal of botany, 
with a penfion of 2001. per annum. The Preludium 
Botanicum, which he publiſhed in 1669, procured him 
ſo much reputation, that the univerſity of Oxford in- 
vited him to the profeſſorſhip of botany in 1669 ; 
which be accepted, and acquitted himſelf in it with 
great ability. He died at London in 1683, aged 63. 
He publiſhed a ſecond and third part of his Hiſtory 
of Plants, in 2 vols, folio; with this title Plantarum 
Hiſtoria Oxonienſis Univerſalis, The firſt part of this 
excellent work has not been printed; and it 1s not 
known what has become of it, 

MORLACHIA, a mountainous country of Dal- 
matia, The inhabitants are called Morlacks or Mor- 
lacchis and inhabit the pleaſant valleys of Koter, along 
the rivers Kerha, Cettina, Narenta, and among the 
inland mountains of Dalmatia. The inhabitants are 
by ſome ſaid to be of Walachian extraction, as (ac- 
cording to theſe authors), is indicated even by their 
name; Morlachia being a contraction of Mauro- 
Walachia, that is, black Walahica and the Walachians 
are {aid to be deſcendents of the ancient Roman co- 
lonies planted in theſe countries. This however is 
denied by the abbe Fortis, who hath publiſhed a volume 

ef travels into that country, He informs us, that 
the origin of the Morlacchi is involved in the darkneſs 
of barbarous ages, together with that of many other 
nations, reſembling *them ſo much in cuſtoms and 
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language, that they may be taken for one 1 
diſperſed in the vaſt tracks from: the Ariane u W | 
the frozen ocean, The emigrations of the various 
tribes of the Slavi, who, under the names of Scythian; 
Geti, Goths, Hunnt, Slavini, Croats, Avari, and Van. 
dals, invaded the Roman empire, and particularly the 
Illyrian provinces during the decline of the empire, 
mult have ſtrangely perplexed the genealogies of the 
nations which :chabited it, and which perhaps removed 
thither in the ſame manner as at more remote periods 
of time. The remainder of the Ardizi, Autariati, 
and other Illyrian people anciently ſettled in Dalma- 
tia, who probably could not reconcile themſelves to a 
dependence on the Romans, might nevertheleſs na- 
turally enough form an union with foreign invaders 
not unlike themſelves in dialect and 9 and, 
according to our author, it ſeems no ill- founded con- 
jecture, that many families, driven out of Hungary by 
the irruption of the Moguls under Jenghiz Khan and 
his ſueceſſors, might people the deſerted valleys between 
the mountains of Dalmatia. This canjeQure is alſo ſome- 
what confirmed by the traces of the Calmuck Tartars, 
which are ſtill to be found in a part of that country 
called Zara. 
With regard to the etymology of the name, the 
abbe obſerves, that the Morlacchi generally call them- 
ſel ves, in their own language, Y/aſ/i; a national term, 
of which no veſtige is found in the records of Dal- 
matia till the 13th century. It ſignifies powerful 
men, or men of authority, and the denomination of 
Moro- Vlaſi, corruptly Meorlacchi, as they are now 
called, may perhaps point out the original of the na- 
tion. This word may poſlibly ſignify the conguerors 
that came from the ſea ; Moor, in all the dialects of the 
Sclavonian language, ſignifying the /ea. 
The Morlacchi are ſo different from the inhabitants 
of the ſea- coaſts in dialect, dreſs, diſpoſitions, and 
cuſtoms, that they ſeem clearly to be of a different ori- 
ginal, or at leaſt the colonies muſt have ſettled at ſuch 
diſtant periods from each other, that they have had 
time to alter in a great meaſure their national cha- 
racter. There is alſo a remarkable diverſity among 
the Morlacchi themſelves. in ſeveral diſtricts, pro- 
bably on account of the different countries from whence 
they came. 
With regard to the character of theſe people, we 
are informed that they are much injured by their ma. 
ritime neighbours, The inhabitants of the ſea-coalt 
of Dalmatia tell many frightful ſtories of their avarice 
and cruelty : but theſe, in our author's opinion, are all 
either of an ancient date; or if any have happened in 
latter times, they ought rather to be aſcribed to the 
corruption of a few individuals, than to the bad dil- 
poſition of the nation in general ; and though thieviſh 
tricks are frequent among them, he informs us, that 
a ſtranger may travel ſecurely through their country» 
where he is faithfully eſcorted, and hoſpitably treated. 
The greateſt danger is from the Haiduts or Banditli, 
of whom their are great numbers among the woods 
and caves of theſe dreadful mountains on the confines. 
There, ſays our author, a man ought to get _ 
eſcorted by a couple of theſe “ honeſt fellows 3 # 
they are not capable of betraying him, althoug - 
banditti; and their fituation is commonly more apt \ 


- Jead their life 
raiſe compaſſion than diffidence. They lea among 
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orlachia. among the wolves, wandering from one 2 to 
e 


another, expoſed to the ſeverity of the ſeaſons, and 
frequeftly languiſ in want of the neceſſaries of life, 
in the moſt hideous and ſolitary caverns, Yet they 
very ſeldom diſturb the tranquillity of others, and 
rove always faithful guides to travellers ; the chief 
objects of their rapine being ſheep and oxen, to ſup- 
ly themſelves with food and ſhoes. Sometimes it 
Been that, in their extreme neceſſity, the Haiduks 
go in parties to the ſhepherds cottages, and rudely 
demand ſomething to eat z which they do not fail to 
take immediately by force if the leaſt heſitation is 
made. It is ſeldom indeed that they meet with a re- 
fuſal, or with reſiſtance, as their reſolution and fury 
are well known to be equal to the ſavage life they 
lead. Four Haiduks are not afraid to aſſualt a cara- 
van of 15 or 20 Turks, and 323 plunder and 
put them to flight. The greateſt part of the Haiduks 
look upon it as a meritorious action to ſhed the blood 
of the Turks; to which cruelty they are eafily 
led by their natural ferocity, inflamed by a miſtaken 
zeal for religion, and the diſcourſes of their fanatic 
ric{ts, | 
l As to the Morlacchi themſelves, they are repre- 


ſented as open and ſincere to ſuch a degree, that they 


would be taken for ſimpletons in any other country; 
and by means of this quality they have been ſo often 
duped by the Italians, that the faith of an Italian, and 
the faith of a dog, are ſynonimous among the Morlac- 
chi, They are very hoſpitable to ſtrangers, and 
their hoſpitality is equally conſpicuous among the 
rich and poor. The rich prepares a roaſted lamb. or 
ſheep, and the poor with equal cordiality offers what- 
ever he has; nor is this generoſity confined to ſtrangers, 
but generally extends itſelf to all who are in want. 
When a Morlack is on a journey, and comes to lodge 
at a friend's houſe, the eldeft daughter of the family, 
or the new-married bride if there happens to be one, 
receives and kiſſes him when he alights from his 
horſe or at the door of the houſe : but a foregner is 
rarely favoured with theſe female civilities; on the 
contrary, the women, if they are young, hide them- 
ſelves, and keep out of his way. : 

The Morlacchi in general have little notion of 
domeſtic ceconomy, . readily conſume in a week 
as much as would be ſufficient for ſeveral months, 
whenever any occaſion of merriment preſents itſelf. 
A marriage, the holiday of the ſaint, protector of the 
family, the arrival of relations or friends, or any other 
Joyful incident, conſumes of courſe all that there is 
to cat and to drink in the houſe. Yet the Morlack is 
great ceconomilt in the uſe of his wearing-apparel ; 
tor, rather than ſpoil his new cap, he takes it off, let 
t rain ever ſo hard, and goes barcheaded in the ſtorm. 

n the ſame manner he treats his ſhoes, if the road is 
dirty and they are not very old. Nothing but an 
abſolute impoſſibility hinders a Morlack from being 
punctual; and if he cannot repay the money he bor- 
2 at the appointed time, he carries a {mall pre- 
lent to his creditor, and requeſts a longer term. Thus 
it happens ſometimes, that, from term to term, and 
preſent to preſent, he pays double what he owed, 
without reflecting on it. 

22 that among us is ſo ſubject to change 
che ſlighteſt motives, is laſting among the Mor- 
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oint, and tie the ſacred bond at the foot of the altar. 
he Sclavonian ritual contains a particular benedic- 
tion for the ſolemn union of two male or two female 
friends in the preſence of the congregation. The 
male friends thus united are called Pobratimi, and the 


female Poſeſtreme, which mean half-brothers and halſ- 


ſiſters. riendſhips between thoſe of different ſexes 
are not at this day bound with ſa much ſolemnity, 
though perhaps in more ancient and innocent ages it 
was allo the cuſtom. 

From theſe conſecrated friendſhips among the Mor- 
lacchi and other nations of the ſame origin, it ſhould 
ſeem that the worn brothers aroſe, a denomination 
frequent enough among the common people of Italy, 
and in many parts of Europe. The difference be- 
tween theſe and the Pobratimi of Morlacchia conſiſts 
not only in the want of the ritual ceremony, but in 
the deſign of the union itſelf. For, among the Mor- 
lacchi, the ſole view is reciprocal ſervice and advan» 
tage; but ſuch a brotherhood among the Italians, is 
generally commenced by bad men, to enable them the 
more to hurt and diſturb ſociety. The duties of the 
Pobratimi are, to aſſiſt each other in every caſe of 
need or danger, to revenge mutual wrongs, and ſuch 
like. The enthuſiaſm is often carried fo has as to riſk 
and even to loſe their life for the Pobratimi, although 
theſe ſavage friends are not celebrated like a Pylades. 
If diſcord happens to ariſe between two friends, it .s 
talked of over all the country as a ſcandalous novelty ; 
and there has been ſome examples of it of late years, 
to the great affliction of the old Morlacchi, who at- 
tribute the depravation of their countrymen to their in- 
tercourſe with the Italians. Wine and ftrong liquors, 
of which the nation is beginning to make daily abuſe, 
will of courſe produce the ſame bad effects as among 
others. 

But as the friendſhips of the Morlacchi are ſtrong 
and ſacred, ſo their quarrels are commonly unextin- 
guiſhable. They paſs from father to ſon ; and the 
mothers fail not to put their children in mind of their 
duty to revenge their father if he has had the miſ- 
fortune to be killed, and- to ſhew them often the bloody 
ſkirt and arms of the deed. And ſo deeply is revenge 
rooted in the minds of this nation, that all the miſ- 
ſionaries in the world would not be able to eradicate 
it. A Morlack is naturally inclined to do good to 
his fellow-creatures, and is full of gratitude for the 
ſmalleſt benefit; but implacable if injured or inſulted. 

A Morlack who has killed another of a powerful 
family, is commonly obliged to ſave himfelf by flight, 
and to keep out of the way for ſeveral years, If 
during that time he has been fortunate enough to 
eſcape the ſearch of his purſuers, and has got a ſmall 
ſum of money, he endeavours to obtain pardoa and 

ace ; and, that he may treat about the conditions 
1n perſon, he aſks and obtains a ſafe conduct, which 
is faithfully maintained, through only verbally granted. 
Then he finds mediators ; and, on an appointed day, 
the relations of the two hoftile families are aſſembled, 
and the criminal.is introduced, dragging himſelf along 
on his hands and feet, the muſket, piſtol, or cutlaſs, 
with which he committed the murder, hung about his 
neck ; and while he continues in that humble poſture, 
one or more of the relations refires a panegyric _ 
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venge, and puts the poor proſtrate in no ſmall danger. 
It is the cuſtom in ſome places for the offended party 
to threaten the criminal, holding all kind of arms to 
his throat, and, after much intreaty, to conſent at 
leaſt to accept of his ranſom. Theſe pacifications coſt 
dear in Albania; but the Morlaechi make up matters 
ſometimes at a ſmall expence; and every-where the 
buſineſs is concluded with a feaſt at the offender's 
charge. | 

The Morlacks, whether they happen to be of the 
Roman or of the Greek church, have very ſingular 
ideas about religion; and the ignorance of their teach- 
ers daily augments this monſtrous evil. They are as 
firmly perſuaded of the reality of witches, fairies, en- 
chantments, nocturnal apparitions, and ſortileges, as 
if they had ſeen a thouſand examples of them. Nor 


do they make the leaſt doubt about the exiſtence of 


vampires ; and attribute to them, as in Tranſylvania, 
the ſucking the blood of infants. Therefore, when 
a man dies ſuſpected of becoming a vampire, or vu- 
kodlak, as they call it, they cut his hams, and prick 
his whole body with pins; pretending, that after this 
operation he cannot walk about. There are even in- 
ftances of Morlacchi, who, imagining that they may 
poſſibly thirſt for childrens blood after death, intreat 
their heirs, and ſometimes oblige them, to promiſe to 
treat them as vampires when they die. 

The boldeſt Haiduk would fly trembling from the 
apparition of a ſpedtre, ghoſt, phantom, or ſuch like 
goblins as the heated imaginations of credulous and 
prepoſſeſſed people never fail to ſee, Nor are they a- 
ſhamed, when ridiculed for this terror ; but anſwer, 
much in the words of Pindar: “ Fear that proceeds 
from ſpirits, cauſes even the ſons of the gods to fly.” 
The women, as may be naturally ſuppoſed, are a hun- 


dred times more timorous and viſionary than the men;. 


and ſome of them, by frequently hearing themſelves 


called witches, actually believe they are ſo. 


A moſt perfect diſcord reigns in Morlachia, as it 
generally does in other parts, between the Latin and 
Greek communion, which their reſpective prieſts fail 
not to foment, and tell a thouſand little ſcandalous ſto- 
ries of each other. The churches of the Latins are 
poor, but not very dirty : thoſe of the Greeks are 
equally poor, and (hamefully ill kept. Our author 
has ſeen the curate of a Morlack village ſitting on the 
ground in the church-yard, to hear the confeſſion of 
women on their knees by his fide : a ftrange poſture 
indeed! but a proof of the innocent manners of thoſe 
good people, who have the moſt profound veneration 
for their ſpiritual paſtors, and a total dependence upon 
them; who, on their part, frequently make uſe of a 
diſcipline rather military, and correct the bodies of 


their offending flock with the cudgel. Perhaps this 


eee is carried to an abuſe as well as that of pub- 
ie penance, which they pretend to inflict after the 
manner of the ancient church. They moreover, thro? 
the ſilly credulity of thoſe poor mountaineers, draw il- 
licit profits, by ſelling certain ſuperſtitious ſcrolls and 
other ſcandalous merchandiſe of that kind. They 
write in a capricious manner, on the ſcrolls called za- 
iz, ſacred names which ought not to be trifled with, 
and ſometimes adding others very improperly joined. 
Fhe virtues attributed to theſe zapiz are much of the 
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ſame nature as thoſe which the Baſilians attributed 
their monſtruouſly cut ſtones. The Morlacchi uſe 

carry them ſewed to their caps, to cure or to prevent 
diſeaſes; and they alſo tie them for the ſame purpoſe 
to the horns of their oxen. The compoſers of this 
trumpery take every method to maintain the credit of 
their profitable trade, in ſpite of its abſurdity, and the 
frequent proofs of its inutility. And fo great has 
their ſucceſs been, that not only the Morlacchi, but 
even the Turks near the borders, provide themſelves 
plentifully with zapiz from the Chriſtian prieſts, which 
not a little increaſes their income, as well as the repu- 
tation of the commodity. The Morlacchi have alſo 
much devotion, and many of the ignorant people in 
Italy have little leſs, to certain copper and ſilver coins 
of the low empire; or to Venetian cotemporary pieces, 
which paſs among them for medals of St Helen; and 
they think they cure the epilepſy and ſuch like. They 
are equally fond of an Hungarian coin called petizza, 
which has the virgin and child on the reverſe; and 
me of theſe is a moſt acceptable preſent to a Mor- 
ack, 

The bordering Turks not only keep with devotion 
the ſuperſtitious zapiz, but frequently bring preſents 
and cauſe maſſes to be celebrated to the images of the 
Virgin; which is doubtleſs in contradiction to the 
alcoran; yet when ſaluted, in the uſual manner in 
that country, by the name of Fe/ur, they do not an- 
ſwer. Hence, when the Morlacchi, or other travellers, 
meet them on the confines, they do not ſay, Huagliau 
Jus, „ Jeſus be praiſed ;?* but, Huaglian Beg, God 
be praiſed.” 

Innocence, and the natural liberty of paſtoral ages, 
are ſtil} preſerved among the Morlacchi, or at leaſt 
many traces of them remain in the places fartheſt di- 
ſtant from our ſettlements. Pure cordiality of ſenti 
ment is not there reſtrained by other regards, and diſ- 
plays itſelf without any diſtinction of circumſtances. A 
young handſome Morlack girl, who meets a man of her 
diftrict on the road, kiſſes him affectionately, without 
the leaſt malice or immodeſt thought; and our author 
has ſeen all the women and girls, all the young men 
and old, kiſſing one another as they came into the 
church-yard on a holiday ; ſo that they looked as if 
they had been all belonging to one family, He hath 
often obſerved the ſame thing on the road, and at the 
fairs in the maritime towns, where the Morlacchi 
came to ſell their commodities. In times of feaſting 
and merriment, beſides the kiſſes, ſome other little li- 
berties are taken with the hands, which we would not 
reckon decent, but are not minded among them; and 
when they are told of it, they anſwer, it is only toy- 
ing, and means nothing. From this toying, however, 
their amours often take their beginning, and frequent- 
ly end ſeriouſly when the two lovers are once agreed. 
For it very rarely happens, in places far diſtant from 
the coaſt, that a Morlacco carries off a girl againſt her 
will, or diſhonours her: and were ſuch attempts made, 
the young woman would, no doubt, be able to defend 
herſelf; the women in that country being generally 
very little leſs robuſt than the men. But the cuſtom is 
for the woman herſelf to appoint the time and place 
of being carried off; and ſhe does fo in order to ex- 
tricate herſelf from other ſuitors, from whom ſhe may 


have received ſome love - token, ſuch as a brals rings - 
rr 


to Morlachz 
do- 
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in. little knife, or ſuch Nke trifles, The Morlack women 
— — themſelves ſomewhat neat till they get a huſ- 


but after marriage they abandon themſelves to- 
—— 5 a loathſome Jirtineſs, as if they intended to 
juſtify the contempt with which they are treated. In-. 
deed it cannot be ſaid that even the young women 
have a grateful odour, as they are uſed to anoint their 
hair with butter, which ſoon becoming rancid ex- 
bales no agreeable effluvia. ; 
The dreſs of the unmarried women is the moſt com- 
lex and whimſical, in reſpe& to the ornaments of the 
Load ; for when matried they are not allowed to wear 
any thing elſe but a handkerchief, either white or co- 
loured, tied about it. The girls uſe a ſcarlet cap, to 
which they commonly hang a veil falling down on the 
ſhoulders, as a mark of their virginity, The better 
ſort adorn their caps with ftrings of filver coins, a- 
mong which are frequently ſeen very ancient and va- 
juabſe ones; they have moreover ear- rings of very cu- 
rious work, and ſmall ſilver chains with the figures of 
half moons faſtened to the ends of them. But the poor 
are forced to content themſelves with plain caps; or if 
they have any ornaments, they conſiſt only of ſmall 
exotic ſhells, round glaſs beads, or bits of tin. The 
principal merit of theſe caps, which conſtitute the 
ood taſte as well as vanity of the Morlack young 
ſudies, is to attract and fix the eyes of all who are 
near them by the multitude of ornaments, and the 
noiſe they make on the leaſt motion of their heads. 
Hence half-moons of ſilver, or of tin, little chains and 
hearts, falſe ſtones and ſhells, together with all kind 
of ſplendid trumpery, are readily admitted into their 
head-dreſs. In ſome diſtricts, they fix tufts of various 
coloured feathers, reſembling two horns on their caps; 
in others, tremulous plumes of glaſs ; and in others, 
artificial flowers, which they purchaſe in the ſea- port 
towns; and in the variety of thoſe capricious and bar- 
barous ornaments, ſometimes a fancy not inelegant is 
diſplayed. Their holiday-ſhifts are embroidered with 
red ſilk, and ſometimes with gold, which they work 
themſelves while they attend their flocks; and it is 
ſurpriſing to ſee how nicely this work is executed. 
Both old and young women wear about their necks 
large ſtrings of round glaſs-beads of various fize and 
colour ; and many rings of braſs, tin, or ſilver, on 
their fingers. Their bracelets are of leather covered 
with wrought tin or filver ; and they embroider their 
ſtomachers, or adorn them with beads or ſhells. But 
the uſe of ſtays is unknown, nor do they put whale- 
bone or iron in the ſtomacher. A broad woollen 
girdle ſurrounds their petticoat, which is commonly 
decked with ſhells, and of blue colour, and therefore 
called modrina. Their gown, as well as petticoat, is 
of a kind of ſerge ; and both reach near to the ankle: 
the gown is bordered with ſcarlet, and called /ada#. 
They uſe no modrina in ſummer, and only wear the 
ladak without ſleeves over a linen petticoat or ſhift, 
The girls always wear red ſtockings; and their ſhoes 
are like thoſe of the men, called opanke. The ſole is 
of undreſſed ox-hide, and the upper part of ſhceps-ſkin 
thongs knotted, which they call apute ; and theſe they 
alten above the ankles, ſomething like the ancient co- 
turnus, 
The unmarried women, even of the richeſt females, 
© not permitted to wear any other ſort of ſhoes; tho? 
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after marriage they may, if they will, lay aſide the o- Morlachia. 


panke, and uſe the Turkiſh ſlippers. The girls keep 
their hair treſſed under their caps, but when married 
they let it fall diſhevelled on the breaſt ; ſometimes 
they tie it under the chin; and always have medals, 
beads, or bored coins, in the "Tartar or American 
mode, twiſted amongſt it. An unmarried woman, 
who falls under the imputation of want of chaſtity, 
runs the riſk of having her red cap torn off her head 
publicly in church by the curate, and her hair cut by 
ſome relation, in token of infamy. Hence, if any 
of them happen to have fallen into an illicit amour, 
they commonly of their own accord lay afide the 
badge of virginity, and remove into another part of 
the country. | 

Nothing is more common among the Morlacchi than 
marriages concluded between the old people of the re- 
ſpective families, eſpecially when the parties live at a 
great diſtance, and neither ſee nor know each other; 
and the ordinary motive of theſe alliances is the am- 
bition of being related to a numerous and powerful fa- 
mily, famous for having produced valiant men. The 
father of the future bridegroom, or ſome other near re- 
lation of mature age, goes to aſk the young woman, 
or rather a young woman of ſuch a family, not ha- 
ving commonly any determinate choice. Upon this, 
all the girls of the houſe are ſhewn to him, and he 
chooſes which pleaſes him beſt, though generally re- 
ſpeRing the right of ſeniority. A denial in ſuch caſes 
is very rare, nor does the father of the maid inquire 
much into the circumſtances of the family that aſks her. 
Sometimes a daughter of the maſter is given in mar- 
riage to the ſervant or tenant, us was uſual in pa- 
triarchal times; ſo little are the women regarded in 
this country. On theſe occaſions, however, the Mor- 
lacchi girls enjoy a privilege which ours would alſo 
wiſh to have, as in juſtice they certainly ought. For he 
who acts by proxy, having obtained bis ſuit, is obliged 
to go and bring the bridegroom ; and if, on ſeeing 
each other, the young people are reciprocally content, 
the marriage is concluded, but not otherwiſe, In 
ſome parts it is the cuſtom for the bride to go to ſee 
the houſe and family of the propoſed huſband, before 
ſhe gives a definitive anſwer ; and if the place or per- 
ſons are diſagreeable to her, ſhe is at liberty to annul 
the contract. But if ſhe is contented, ſhe returns to 
her father's houſe, eſcorted by the bridegroom and 
neareſt relations. There the marriage-day is appoint- 
ed; on which the bridegroom comes to the - bride's 
houſe, attended by all his friends of greateſt note, 
who on this occaſion are called pat, and are all 
armed, and on horſeback, in their holiday-cloaths, 
with a peacock's feather in their cap, which is the di- 
ſtinctive ornament uſed by thoſe who are invited to 
weddings. The company goes armed, to repulſe any 
attack or ambuſh that might be intended to difturb 
the feaſt : for in old times theſe encounters were not 
unfrequent, according to the records of many national 
heroic {ongs. 

The bride is conducted to a church, veiled, and ſur- 
rounded by the ſvati on horſeback; and the ſacred 
ceremony is performed amidlt the noiſe of muſkets, pi- 
Rols, barbaric ſhouts and acclamations, which conti— 
nue till ſhe returns to her father's houſe, or to that of 
ber huſband if not far off. Each of the ſvati has his 
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Morlachia. particular inſpection, as well during the cavalcade, as 
ddt the. marriage feaſt, which begins immediately on 
their return from church. The parvinaz precedes all 
the reſt, N ſongs as he thinks ſuitable to 


the occaſion. The bariactar brandiſhes a lance with a 
ſilken banner faſtened to it, and an apple ſtuck on the 
point; there are two bariactars, and 4 four, 
at the more noble marriages. The ſtari-ſvat is the 
principal perſonage of the brigade, and the moſt re- 
ſpectable relation is commonly inveſted with this dig- 
nity. The ſtacheo's duty is to receive and obey the 
orders of the ſtari- ſvat. The two diveri, who ought 
to be the bridegroom's brothers when he has any, 
are appointed to ſerve the bride. The knum corre- 
ſponds to our. ſponſors ; and the komorgia, or ſekſa- 
na is deputed to receive and guard the dowery. A 
ciaous carries the mace, and attends to the order of the 
march, as maſter of the ceremonies ; he goes ſinging 
aloud, Breberi, Davori, Dobraſrichia, Fara, Pico, 
names of ancient propitious deities, Buklia is the cup- 
bearer of the company, as well on the march as at 
table; and all theſe offices are doubled, and ſome- 
times tripled, in proportion to the number of the 
company. - 

The firſt day's entertainment is ſometimes made at 
the bride's houſe, but generally at the bridegroom's, 
whither the ſvati haſten immediately after the nuptial 
benediction; and at the ſame time, three or four men 
run on foot to tell the good news; the firſt who gets 
to the houſe has a kind of towel, embroidered at the 
ends, as a premium. 'The domachin, or head of the 
houſe, comes out to meet his daughter-in-law; and a 
child is handed to her, before ſhe alights, to careſs it; 
and if there happens to be none in the houſe, the child 


is borrowed from one of the neighbours. When ſhe 


alights, ſhe kneels down, and kiſſes the threſhold. 
Then the mother-in-law, or, in her place, ſome other 
female relation, preſents a corn-fieve, full of different 
kinds of grain, nuts, almonds, and other ſmall fruit, 
which the bride ſcatters upon the ſvati, by handfuls 
behind her back. The bride does not fit at the great 
table the firſt day, but has one apart for herſelf, the 
two diveri, and the ſtacheo. The bridegroom ſits at 
table with the ſvati; but in all that day, conſecrated to 
the matrimonial union, he muſt neither unlooſen or cut 
any thing whatever. The knum carves his meat, and 
cuts his bread. It is the domachin's buſineſs to give 
the toaſts; and the ſtari- ſvat is the firſt who pledges 
him. Generally the bukkara, a very large wooden 
cup, goes round, firſt to the ſaint protector of the fa- 
mily ; next ta the proſperity of the holy faith; and 
ſometimes to a name the moſt ſublime and venerable. 
The moſt extravagant abundance reigns at theſe feaſts 
and each of the Cal contributes, by ſending a ſhare 
of proviſions. The dinner begins with fruit and 
cheeſe; and the ſoup comes laſt, juſt contrary to our 
cuſtom. All ſorts of domeſtic fowls, kid, lamb, and 


ſometimes veniſon, are heaped in prodigal quantities 


vpon their tables; but very rarely a Morlacco eats 
veal, and perhaps never, unleſs he has been perſuaded 
to do it out of his own country. 'This abhorrence to 
calves fleſh is very ancient among the Morlacchi. St 
Jerom, againſt Jovinian, takes notice of it; and To- 
meo Marnavich, a Boſnian writer, who lived in the 
beginning of the laſt age, ſays, that the Dalmatians, 


e218 }] 
uncorrupted by the vices of ſtrangers, abſtained from Morlachi, 


eating calves-fleſh, as an unclean food, even to his 
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days. The women- relations, if they are invited, ne. 
ver dine at table with the men, it being an eftabliſhed 
cuſtom for them to dine by themſelves. After dinner, 
they paſs the reſt of the day in dancing, finging an. 
cient ſongs, and in games of dexterity, or of wit and 
fancy ; and in the evening, at a convenient hour after 
ſupper, the three ritual healths having firſt gone round, 
the knum accompanies the bridegroom to the matri- 
monial apartment, which commonly is the cellar or 
the ſtable, whither the bride is alſo conducted by the 
diveri and the ſtacheo; but the three laſt are obliged 
to retire, and the knum remains-alone with the new. 
married couple, If there happens to be any bed pre. 
pared better than ſtraw, he leads them to it; and ha- 
ving untied the bride's girdle, he cauſes them both to 
— each other reciprocally. It is not long ſince the 
knum was obliged to undreſs the bride entirely; but 
that cuſtom is now out of uſe; and, inſtead of it, he 
has the privilege of kiſſing her as often as he pleaſes, 
wherever he meets her; which privilege may poſſibly 
be agreeable for the firſt months, but muſt ſoon be- 
come very diſguſtful. When they are both undreſſed, 
the knum retires, and ſtands liſtening at the door, if 
there be a door. It is his bufineſs to announce the 
conſummation of the marriage, which he does by diſ- 
charging a piſtol, and is anſwered by many of the 
company. The next day, the bride, without her veil 
and virginal cap, dines at table with the ſvati, and is 
forced to hear the coarſe equivocal jeſts of her indeli- 
cate, and ſometimes intoxicated, company. 

Theſe nuptial- feaſts, called /drave by the ancient 
Huns, are by our Morlacchi called {dravize, from 
whence our Italian word ſtravizzo is undoubtedly de- 
rived. They continue three, fix, eight, or more days, 
according to the ability or prodigal diſpoſition of the 
family where they are held. The new-married wife 

ets no inconſiderable profit in theſe days of joy. And 
it uſually amounts to much more than all the portion 
ſhe brings with her, which often conſiſts of nothing 
but her own cloaths, and perhaps a cow; nay, it hap- 
pens ſometimes that the parents, inſtead of giving 
money with their Rs get ſomething from the 
bridegroom by way of price. The bride carries wa- 
ter every morning, to waſh the hands of her gueſts, as 
long as the feaſting laſts ; and each of them throws à 
ſmall piece of money into the baſon, after performing 
that function, which is a very rare one among them 
excepting on ſuch occafions. The brides are allo per- 
mitted to raiſe other little contributions among the 
ſvati, by hiding their ſhoes, caps, knives, or ſome 
other neceſſary part of their equipage, which they are 
obliged to ranſom by a piece of money, according a 
the company rates it. And, beſides all theſe volun- 
tary or extorted contributions already mentioned, 
each gueſt muſt give ſome preſent to the new marti 
wife at taking leave the laſt day of the ſdravize; and 
then ſhe alſo diſtributes ſone trifles in return, which 
commonly conſiſt in ſhirts, caps, handkerchiets, an 
ſuch like. * 

The nuptial-rites are almoſt preciſely the ſame thro 
all the vaſt country inhabited by the Morlacchi ; a" 
thoſe in uſe among the peaſants and common peop 
of the ſea - coaſt of Dalmatia, Iſtria, and the * 
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echt. differ but little from them. Yet among theſe particu- 


lar varieties, there is one of the iſland Zlarine, near 
gebenico, remarkable enough; for there the itarif- 
vat (who may naturally be ſuppoſed drunk at that 
hour) muſt, at one blow, with his naked broad ſword, 
trike the bride's crown of flowers off her head, when 
ſhe is ready to go to bed. And in the iſland of Pago, 
in the village of Novoglia, (probably the Giſſa of an- 
cient geographers), there is a cuſtom more comical, 
and lels dangerous, but equally ſavage and brutal. .At- 
ter the marriage-contra& is ſettled, and the bride- 
groom comes to conduct his bride to church ; her fa- 
ther or mother, in delivering her over to him, makes 
an exaggerated enumeration of her ill qualities: 
„% Know, ſince thou wilt have her, that ſhe is good 
for nothing, ill- natured, obſtinate, &c.” On which 
the bridegroom, affecting an angry look, turns to the 
young woman, with an, “ Ah! ſince it is fo, I will 
teach you to behave better; and at the ſame time 
regales her with a blow or a kick, or ſome piece of 
fmilar gallantry, which is by no means figurative. 
And it ſeems in general, that the Morlack women, 
and perhaps the greateſt part of the Dalmatians, the 
inhabitants of the cities excepted, do not diſlike a 
beating, either from their huſbands or lovers. 

In the neighbourhood of Derniſh, the women are 
obliged, during the firſt year after marriage, to kiſs 
all their national acquaintances who come to the houſe; 
but after the firſt year they are diſpenſed from that 
compliment; and indeed they become ſo intolerably 
naſty, that they are no longer fit to practiſe it. Per- 
haps the mortifying manner in which they are treated 
by their hnſbands and relations, is, at the ſame time, 
both the cauſe and effect of this ſhameful neglect 
of their perſons, When a Morlack huſband mentions 
his wife, he always premiſes, by your leave, or beg- 
ging your pardon, And when the huſband has a 
beditead, the wife muft ſleep on the floor near it. 
Our anthor often lodged in Morlack houſes, and ob- 
ſerved that the female ſex is univerſally treated with 
contempt : it is true, that the women are by no means 
amiable in that country; they even deform and ſpoil 
the gifts of nature. | 

The pregnancy and births of thoſe women would 
be thought very extraordinary among us, where the 
ladies ſuffer ſo much, notwithſtanding all the care and 
circumſpeQtion uſed before and after labour. On the 
contrary, a Morlack woman neither changes her food 
nor interrupts her daily fatigue, on account of her 
pregnancy ;z and is frequently delivered in the fields, 
or on the road, by herſelf; and takes the infant, 
waſhes it in the firſt water ſhe finds, carries it home, 
end returns the day after to her uſual labour, or to 
teed her flock. | 

The little creatures, thus careleſsly treated in their 
| tendereſt moments, are afterwards wrapt in miſerable 
rags, where they remain three or four months, under 
the ſame ungentle management; and when that term 
_ elapſed, they are ſet at liberty, and left to crawl a- 

out the cottage and before the door, till they learn 
0 walk upright by themſelves; and at the ſame time 
ub that fingular degree of ſtrength and health 
ee which the Morlacchi are endowed, and are able, 

"out the leaſt inconvenience, to expoſe their naked 


breaſts to the ſevereſt froſt and ſnow. The infants are 
Vol. VII. 1 


allowed to ſuck their mother's milk while ſhe has any, Morley, 
or till ſhe is with child again; and if that ſhould not _Morney. 


happen for three, four, or fix years, they continue all 
that time to receive nouriſhment from the breait. The 
prodigious length of the breaſts of the Morlacchian 
women is ſomewhat extraordinary ; for it is very cer- 
tain, that they can give the teat to their children over 
their ſhoulders, or under their arms. They let the boys 
run about, without breeches, in a ſhirt that reaches 
only to the knee, till the age of 13 or 14, following 
the cuſtom of Boſſina, ſubje& to the Porte, where no 
haraz or capitation-tax is paid for the boys till they 
wear breeches, they being conſidered before that time 
as children, not capable of, labouring, or of earning 
their bread, On the occaſion of births, and eſpecial- 
ly of the firſt, all the relations and friends ſend preſents 
of eatables to the woman in childbed, or rather to the 
woman delivered; and the family makes a ſupper of all 
thoſe preſents together. The women do not enter the 
church till 40 days after child-birth. 

The Morlacchi paſs their youth in the woods, at- 
tending their flocks and herds, and in that life of 


quiet and leiſure: they often become dexterous in car- 
ving with a ſimple knife; they make wooden cups, 


and whiſtles adorned with fanciful baſſe- reliefs, which 
are not void of merit, and at leaſt ſhew the genius of 
the people. ; 

MORLEY (George), biſhop of Wincheſter, was 
the ſon of Francis Matiey, Eſq; and was born at 
London in 1597. He was educated at Chriſt- church, 
Oxford, of which he had the canonry in 1641, and 
the next year was made doctor of divinity. He had 
alſo ſeveral church-preferments, of which he was de- 
prived by the parliament viſitors in the beginning of 
the year 1648. After this, king Charles I. ſent for 


him to aſſiſt at the treaty of the Iſle of Wight. After 


the king's death he attended the lord Capel at his 
execution, and then retired to Charles II. at the 
Hague, on whom he conſtantly waited till his majeſty 
went to Scotland, when he retired to Antwerp, where 
he read the ſervice of the church of England, as he 
afterwards did at Breda. At the Reſtoration he was 
firſt made dean of Chriſt- church, and in i660 was 
conſecrated biſhop of Worceſter, and ſoon after was 
made dean of the royal chapel. In 1662 he was 
tranſlated to the biſhopric of Winchetter, when he 
beſtowed conſiderable ſums on that ſee, in repairing 
Farnham-caltle and his palace at Weſtminſter, and in 
purchaſing Wincheſter-houſe at Chelſea. He died at 
Farnham-caltle in 1684. He was a Calviniſt, and 
before the wars was thought a friend to the Puritans; 
but after his promotion, he took care to free himſelf 
from all ſuſpicions of that kind. He was a pious and 
charitable man, of a very exemplary life, but extremely 
paſſionate. He publiſhed, 1. Epi/tola apologetica et pa- 
rænetica ad theologum quendam Belgam ſcripta, in 4to. 
2. The ſum of a ſhort conference between Father 
Darcey a Jeſuit, and Dr Morley at Bruſſels. 3. An 
argument drawn from the evidence and certainty of 
ſenſe againſt the doctrine of Tranſubſtantiation. 4. A 
letter to Anne ducheſs of York. 5. Several ſermons, 
and other pieces. 

MORNAY (Philip de), lord of Pleſſis-Marly, go- 
vernor of Saumur, and one of the beſt Proteſtant ge- 
ncrals of France, was born of a noble family at Buhy 
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More ing, in 1549. He became well ſkilled in polite literature, and in conſequence of which Alphonſo X. retook Ms 
Morocco. divinity, and the learned languages. Having em- a great many of the Mooriſh conquetts immediately — 


braced the Proteſtant religion, he travelled to Italy, 
Germany, the Netherlands, and to England; and at 
tength engaged himſelf in the intereſt of the king of 
Navarre, who was afterwards Henry the Great. That 
prince relied greatly on his judgment, and in 1590 
made him counſellor of ſtate. De Pleſſis performed 
the moſt important ſervices for him, and was one of the 
lords who contributed moſt to his aſcending the throne. 
He was in a manner the head and ſoul of the Pro- 
teſtants: he bad their entire confidence, and acquired 

reat reputation amongſt them on account of his 
— valour, and probity; which occaſioned his 
being called the Pope of the Huguenots. He oppoſed 
king Henry IV.'s embracing the Romiſh religion to 
the utmoſt of his power; and ſoon after that event re- 
tired from court, and laboured at his famous work on 
the Euchariſt. He continued to ſupport the Cal- 
vinilts party by his writings; and Lewis XIII. taking 
from him the government of Saumur in 1621, he re- 
tired to his barony at Foret-ſur-Scure in Poitou, where 
he died in 1623, aged 74. He alſo wrote, 1. A 
treatiſe on the truth of the Chriſtian religion. 2. The 
myſtery of iniquity; and other works. 

MORNING, the beginning of the day, the firſt 
appearance of light, or the time from midnight till 
noon. 

MOROCCO, an empire of Africa, comprehending 
a conſiderable part of the ancient Mauritania, is 
bounded on the weſt by the Atlantic Ocean; on the 
eaſt by the river Mulvya, which ſeparates it from Al- 
giers; on the north by the Mediterranean; and on the 
fouth by mount Atlas, or rather by the river Sus, 
which divides it from the kingdom of Tafilet. Its 
greateſt length is from the north-eaſt to the ſouth- 
welt, amounting to above 590 miles; its breadth is 
not above 260 where broadeſt, and in the moſt narrow 
places is not above half that breadth. 

The ancient hiſtory of Morocco hath been already 
given under the article MaugiTaxia. It continued 
under the dominion of the Romans upwards of 400 
years, On the decline of that empire it fell under 
the Goths, who held it till about the year 600, when 
the Goths were driven out by the Vandals, the Van- 
dals by the Greeks, and they in their turn by the 
Saracens, who conquered not only this empire, but 
we may ſay the whole continent of Africa; at leaſt 
their religion, one way or other, is to be found in all 
parts of it. The Saracen empire did not continue 
long united under one head, and many princes ſet up 
for themſelves in Africa as well as elſewhere, through 
whoſe diſſentions the Almoravides were at length 
raiſed to the ſovereignty, as related under the ar- 
ticle ALGiers, n 2. Yuſef, or Joſeph, the ſecond 
monarch of that line, built the city of Morocco, con- 
quered the kingdom of Fez, and the Mooriſh domi- 
nions in Spain; all which were loſt by his grandſon 
Abu Hali, who was defeated and killed by the Spa- 
niards. On this prince's death the crown paſſed to 
the Mohedians, or Almohedes, with whom it had not 
continued above three generations, when Mohammed 
the ſon of Al Manſur loſt the famous battle of 
Sierra Morena, in which 200, 00 Moors were lain, 


after. 

Mohammed died ſoon after this diſgrace, and left 
ſeveral ſons, between whom a civil war enſued, durin 
which the viceroys of Fez, Tunis, and Tremeſen, found 
means to eltabliſh themſelves as independent princes, 
At length one of the princes of the royal blood of 
Tremeſen having defeated the Almohedes, mage him. 
ſelf maſter of the kingdoms of Morocco and Fez, and 
entailed them on his own family. In a ſhort time, 
however, this family was expelled by the Merini, the 
Merim by the Oatazes, and theſe by the Sharifs of 
Haſcen, who have kept the government ever ſince, 

This happened about the year 1516; and ſince that 
time the hiſtory of the empire affords nothing remark. 
able. What we have under that name is indeed no- 
thing elſe than a catalogue of the enormous vices and 
and exceſſes of the emperors and people. Nothing 
indeed can be conceived more unjuſt and deſpotic than 
the government of Morocco, and nothing more dege- 
nerate than the characters of the people. The em- 
peror is allowed to have not only an uncontrolable 
power over the lives and fortunes of his ſubjects, but 
in a great meaſure over their conſciences, ſuch as they 
are; in as much as he is the only perſon who, as the 
ſucceſſor of the prophet, hath a right to interpret the 
Koran; and appaints all the judges under him, of whom 
thoſe of Morocco and Fez are the chief, whoſe buſineſs 
it is to explain and diſpenſe all matters relating to their 
religion; and, being his creatures and dependents, 
dare not fteer otherwiſe than as he directs. Whenever 
therefore the laws are enacted by him, and proclaimed 
by his governors in all the provinces, as is commonly 
done, _= none may plead tgnorance, they are every- 
where received with an implicit and religious ſubmil- 
ſion. On the other hand, the ſubjects are bred up 
with a notion, that thoſe who die in the execution of 
his command are entitled to an immediate admittance 
into paradiſe, and thoſe who have the honour to die 
by his hand to a ſtill greater degree of happineſs in it. 
After this we need not wonder at finding ſo much 
cruelty, oppreſſion, and tyranny on the one tide, and 
ſo much ſubmiſſion, paſſiveneſs, and miſery on the 
other. 

This latter, however, extends no farther than the 
Moors: for as to the Arabs, the ſubjection and tri- 
bute they pay to thoſe tyrants was always involun- 
tary, and altogether forced; and as for the negroes, 
their zeal and attachment is owing merely to the great 
ſway and power which they have gained in the go- 
vernment, both on account of their being better 
ſoldiers than the Moors, and from a particular 
regard which Muley Iſhmael a late emperor had for 
them on account of his mocher being a negro; ſo that, 
being now grown in a manner too ſtrong tobe ſuppreſſed, 
their loyalty and affection to thoſe monarchs, whom 
they ſtrive to imitate in all their vices, muſt be ſup- 
poſed to rife and fall according to the favour and en- 
couragement they receive from them. And they 4e 
now the only ones to whom thoſe tyrants entrult their 
perſons, their treaſure, and their concubines 3 —_ 
they raiſe to the higheſt poſts of authority and m_ 
and whom they fuffer, not to ſay encourage oX 


their own 
En as. well as their moſt faithful and ſubmiſſive 
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example, to tyrannize and oppreſs their 


bjects. f 1 
9 Theſe negroes, ever ſince their adhering ſo cloſely 


\ley Iſhmael, have been in high requeſt with his 
"EEE and make the main branch of the ſoldiery 
both of horſe and foot. They are brought ſo young 
out of Guinea, that they quickly loſe the memory of 
it: and having no relations or friends, nor dependence 
but on the emperor's favour, are the more ready to 
obey his orders in all things. They are at firſt brought 
up to be foot-ſoldiers; and after ſo many years ſervice 
in it, or ſooner if their behaviour deſerve it, are ad- 
vanced to the cavalry, which is a great honour in that 
country, They are taught little elſe except the exer- 
ciſe of arms, and to obey the emperor's orders; and, 
by the readieſt compliance with his views, politics, 
and inclination, advance themſelves to the higheſt poſts 
under him. 

But we ſhall perhaps find leſs reaſon to wonder at 
this connivance, if we conſider, that, ſooner or later, 
all the extortions of thoſe blood-ſuckers come in courſe 
into their own treaſury, either by the heavy fines they 
impoſe upon them upon any complaint preferred 
againſt them, or upon any other, whether real or pre- 
tended, mal- adminiſtrations, or by ſeizing on all their 
ill-gotten wealth at their deaths. For the emperors 
here have found means to eſtabliſh another branch of 
deſpotiſm, which renders them ſtill more powerful and 
formidable to their ſubjects; viz. their making them- 
ſelves their ſole heirs, and, in virtue of that, ſeizing 
upon all their effects, and making only ſuch proviſion 
for their families as they think proper ; and often, on 
ſome frivolous pretence, leaving them deſtitute of any, 
according to the liking or diſlike they bear to the de- 
ceaſed: ſo that, upon the whole, they are the only 
makers, judges, and interpreters, and in many in- 
ſtances likewiſe the executioners, of their own laws, 
which have no other limits than their own arbitrary 
will, To preſerve, however, ſome ſpecious ſhew or 
ſhadow of juſtice, they allow their mufti a kind of ſu- 
periority in ſpirituals, and a ſort of liberty to the 
meaneſt ſubject to ſummon them before his tribunal. 
But the danger which ſuch an atttempt would bring 
upon a plaintiff, perhaps no leſs than death and de- 
ſtruction, is of itſelf ſufficient to deter any man from 
it; eſpecially conſidering the little probability there 
is that the judges of it would run the riſk of declaring 
themſelves againſt a monarch whoſe creatures they are, 
wad ys whom their lives and fortunes ſo abſolutely de- 
pend. 

The titles which the emperors of Morocco aſſume, 
are thoſe of Ae glorious, mighty, and noble emperor of 
Afric, king of Fez and Morocco, Taphilet, Suz, Darha, 
and all the Algarbe, and its territories in Afric ; grand 
Sharif (or, as others write it, Xarif; that is, “ ſuc- 
_ or vicegerent,”) of the great prophet Moham- 

4 Oc. 

The Judges or magiſtrates that act immediately 
ander him, are either ſpiritval or temporal, or rather 
ecclefialtic and military. The mufti and the kadis 
wh judges of all religious and civil affairs; and the 
Wy rant danny alcaides, and other military officers, 
4 at concern the ſtate or the army. All of 

ie molt obſequious creatures and ſlaves of their 
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prince, and no lefs the rapacious tyrants of his ſub- Morocco. 
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jets, and from whom neither juſtice nor favour can 
be obtained but by mere diat of money, and extor- 
tionate bribery, from the higheſt to the loweſt, Nei- 
ther can it indeed be otherwiſe in ſuch an arbitrary 
wage where the higheſt poſts muſt not only be 
ought of the prince at a moſt extravagant price, and 
kept only by as exorbitant a tribute, which is yearly paid 
to him, but where no one is ſure to continue longer 
than he can bribe ſome of the courtiers to infinuate 
to the monarch that he pays to the utmoit of his 
power, and much beyond what was expected from 
him. Add to this, that thoſe baſhas, governors, &c. 
are obliged to keep their agents and ſpies in conſtant pay 
at court, to prevent their being ſupplanted by higher 
bidders, ſlanderers, or other artful underminers. 

From what hath been ſaid under this head, it may 
be reaſonably concluded that this branch of the im- 
perial revenue mult be very confiderable, though there 
is no poſſibility to. make any other conjeQure of its 
real amount, than that it muſt be an immenſe one. 
Another conſiderable branch 1s the piratical trade, 
which brings the greater income 1nto his treaſury, as 
he is not at any expence either for fitting of corſair 
veſſels out, or maintaining their men: and yet hath 
the tenth of all the cargo, and of all the captives; de- 
ſides which, he appropriates to himſelf all the reſt of 
them, by paying the captors 50 crowns per head; by 
which means he engroſſes all the flaves to his own 
ſervice and advantage. 'This article is indeed a very 
conſiderable addition tw his revenue, not only as he 
ſells their ranſom at a very high rate, but likewiſe as 
he hath the profit of all their labour, without allowing 
them any other maintenance than a little bread and 
oil, nor any other aſſiſtance when ſick than what me- 
dicines a Spaniſh convent, which he tolerates kbere, 
gives them gratis; and which, nevertheleſs, is forced 
to pay him an annual preſent for that toleration, be- 
fides furniſhing the court with medicines, and the 
ſlaves with lodging and diet when they are not able 
to work. Another branch of his revenne conſiſts in 
the tenth part of all cattle, corn, fruits, honey, wax, 
hides, rice, and other products of the earth, which is 
exacted of the Arabs and Berebers, as well as of the 
natives; and theſe are levied, or rather farmed, by the 
baſhas, governors, alcaides, &c. with all poſſible ſeve- 
rity. The Jews and Chriſtians likewiſe pay an in- 
come or capitation, the former of fix crowns per head 
on all males from 15 years and upwards, befides other 
arbitrary impoſts, fines, &. That on the Chriſtians, 
for the liberty of trading in his dominions, riſes and 
falls according to their number, and the commerce 
they drive; but which, whatever it may bring yearl; 
into his cofiers, is yet detrimental to trade in general, 
ſeeing it diſcourages great numbers from ſettling 
there, notwithiianding the artful invitations which the 
emperors and their miniſters make uſe of to invite 
them to it; for, beſides thoſe arbitrary exactions, 
there is till another great hardſhip attending them, 
viz. that they cannot leave the country without for- 
feiting all their debts and effects to the crown. The 
duties on all imports and exports is another branch of 
his income, the amount of which, communibus ants, 
no author hath yet given us any account of; only 
conſul] Hatfield hath computed the whole yearly re- 
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venue, including ordinaries and extraordinaries, to 
amount to 500 quintals of filver, each quintal, or 
too tb. weight, valued at ſomewhat above 330]. 
Sterling; fo that the whole amounts to no more, ac- 
cording to him, than 165,000).; a ſmall revenue in- 
deed for ſo large an empire, if the. calculation may be 
depended upon. But St Olan, though he doth not 
pretend ſo much as to gueſs at the yearly amount of 
it, doth in general repreſent it as ſo conſiderable, that 
Muley Iſhmael was reckoned to have amaſled out of it 
a treaſure in gold and filver of about 50 effective 
millions; but whether of crowns or livres he doth not 
tell us, nor how he came by his knowledge of it; be- 
cauſe that politic prince, even by his own confeſſion, 
not only cauſed all his riches to be buried in ſundry 
places under-ground, his gold and filver to be melted 
into great lumps, and laid in the ſame privacy under- 
ground, but likewiſe all thoſe whom he entruſted with 
the ſecret to be as privately murdered. However 
that be, we ſhall, upon the whole, have the leſs cauſe to 
wonder at theſe exorbitant exactions which he extorts 
from Chriſtian princes and ſtates, whenever they are 
obliged either to ſeek his alliance, or to obtain ſome 
redreſs in favour of their trading ſubjects; much leſs 
at the ſhameful delays, inſults, extortions, indignities, 
and injuſtice, which their ambaſſadors mult be content 
to put up with, to obtain the leaſt favour from their 
rapacious miniſters. h 

The air of this country, though hot and dry, 1s 
pleaſant and healthy, the winds from the fea and 
mount Atlas refreſhing the inhabitants in the hotteſt 
ſeaſon. 

As to the ſoil, it is neither ſo mountainous, ſandy, 
or barren, as many other parts of Africa; but pro- 
duces, or would produce if duly cultivated, vat 
quantities of corn, wine, and oil. No country affords 
better wheat, barley, or rice: both the French and 
Spaniards fetch theſe from the Barbary coaſt, when 
they have a ſcarcity at home; and our garriſons of 
Gibraltar and Port-Mahon are often ſupplied with 
proviſions from thence. The plains of Fez and Mo- 
rocco are well planted with olives: and there are no 
better grapes for making wine in the world, as the 
Jews at Tetuan experience; though the cultivation of 
vines is not encouraged among the Mahommedans, in 
conſequence of the precept in the Koran, forbidding 
the drinking of wine, Here are alſo other fruits, as 
dates, figs, raiſins, almonds, apples, pears, cherries, 
plums, citrons, lemons, oranges, pomegranates, with 
plenty of roots and herbs, hemp, flax, ſugar, honey, 
and wax: but they have not many foreſt-trees, and 
icarce any good timber; poſſibly their ſoil is not pro- 
per for timber, or they take no care to preſerve it, ha- 
ving little occafion for any. 

The animals of this part of Africa, whether wild 
or tame, are much the ſame we meet with to the 
ſouthward ; except the elk, the elephant, and the rhi- 
noceros, which no travellers pretend to meet with in 
the empire of Morocco: and as they want theſe, ſo 


they have ſome others not to be found in the ſouth of 


Africa, particularly camels, dromedaries, and that fine 
breed of horſes called barbs, which for their beauty 
and ſwiftneſs can ſcarce be paralleled in the world. 
Nor are their horſes to be admired only for their beauty 
and fpeed, but their uſe ia war, being extremely ready 
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to obey their riders upon the leaſt fign, in charging 
wheeling, or retiring ; ſo that the trooper hag his 
hands very much at liberty, and can make the beſt uſe 
of his arms, $44 7 

As to mountains, the chief are that chain which 
goes under the name of Mount Atlas, and runs the 
whole length of Barbary from eaſt to welt, paſſing 
through Morocco, and abutting upon that ocean 
which ſeparates the eaſtern from the weſtern conti. 
nent, and is from this mountain called the Atlantic 
Ocean. This mountain, as the poets feigned, ſuſtained 
the univerſe; hence we ſee Atlas repreſented with 
the world upon his ſhoulders, and deſcriptions of the 
globe or ſets of maps dignified with the name of 
Atlas. Dr Shaw, however, aſſurcs us, that this chain 
cannot ſtand in competition either with the Alps or 
Appennines for height, Near the Straits ſands 
the mountain anciently called Ayla, and now, if we 
oy not miſtaken, by our countrymen ſtyled the Aber 

ill. | 

The principal rivers, beſides the Malva or Mul- 
via above-mentioned, which riſes in the deſarts, and 
running from ſouth to north divides Morocco from 
the kingdom of Algiers, are the Suz, Ommirabih, 
Rabbatta, Larache, Darodt, Sebon, Gueron, and 
Tenſift, which riſe in Mount Atlas, and fall into the 
Atlantic Ocean. | 

The chief capes are Cape Threeforks on the Mi- 
diterranean, Cape Spartel at the enterance of the 
ſtraits, Cape Cantin, Cape None, and Cape Rajador, 
on the Atlantic Ocean. 

Of the bays the moſt conſiderable are, the bay of 
Tetuan in the Mediterranean, and the bay of Tan- 
gier in the {traits of Gibraltar. 

There are ſome mines of very fine copper in this 
empire; but if there are any of gold and filver, as 
ſome writers tell us, they have never been opened, as 
far as we can find. | 

The traffic of the empire by land is either with Arabia 
or Negroland: to Mecca they ſend caravans, conſiſting 
of ſeveral thouſand camels, horſes, and mules, twiceevery 
year, partly for traffic, and partly upon a religious ac- 
count ; for numbers of pilgrims take that opportunity 
of paying their devotions to their great prophet. The 
goods they carry to the eaſt are woollen manufactures, 
very fine Morocco ſkins, indigo, cochineal, and oſtrich 
feathers; and they bring back from thence, ſilk, 
muſlins, and drugs. By their caravans-to Negroland, 
they fend falt, filk, and woollen manufaQures, and 
bring back gold and ivory in return, but chiefly 
negroes: for from hence it is that their emperor 
chiefly recruits his black cavalry, though there are 
alſo great numbers born in the country; for they 
bring thole of both ſexes very young from Negrolaud, 


the temales for breeders, and the males for ſoldiers. 


As they grow up, they firlt carry a muſket, and ſerve 
on foot, and after ſome time are preferred to be 
cavaliers: and as they have no other hopes or de. 
pendence but the favour of the emperor, they prove 
much the moſt dutiful and obſequious of all his ſub- 
jets, and indeed ſupport his tyranny over the relt. 
The caravans always go ſtrong enough to deten 
themſelves againſt the wild Arabs. in the deſarts 0 
Africa and Aſia; though, notwithſtanding all oe 
vigilance, ſome of the ſtragglers and baggage —9 ͤ— 
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«co, fall into their hands: they are alſo forced to load one 
| haif of their camels with water, to prevent their 
periſhing with drought and thirit in thoſe inhoſpitable 
delarts. And there is ſtill a more dangerous enemy, 
and that is the ſand itſelf: when the winds rife, the 
caravan is perfectly blinded with duſt ; and there have 
been inſtances both in Africa and Aſia, where whole 
caravans, and even armies, have been buried alive 1n 
the ſands, There is no doubt alſo, but both men and 
cattle are ſometimes ſurpriſed by wild beaſts, as well 
as robbers, in thoſe vaſt deſarts; the hot winds alfo, 
blowing over a long tract of burning ſand, are equal 
almoſt to the heat of an oven, and deſtroy abundance 
of merchants and pilgrims. If it was not for devotion, 
and in expectation of very great gains, no man would 
undertake a journey in theſe deſarts; | ag are the 
hazards and fatigues they muſt of neceſſity undergo 
but thoſe that go to Mecca aſſure themſelves of para- 
diſe if they die, and have uncommon honours paid 
them at home if they ſurvive. People crowd to be 
taken into the eaſtern caravans z and the gold that is 
found in the ſouth, make them no leſs eager to under- 
take that journey. 

The natives have hardly any trading veſſels, but 
are ſeldom without ſome corſairs. 'Theſe, and Eu- 
ropean merchant-ſhips, bring them whatever they 
want from abroad; as linen and woollen cloth, ſtuffs, 
iron wrought and unwrought, arms, gunpowder, 
lead, and the like: for which they take in return, 
copper, wax, hides, Morocco leather, wool, (which 
is very fine) gums, ſoap, dates, almonds, and other 
fruits, 

The coins of this empire are a fluce, a blanquil, 
and ducat. The fluce is a ſmall copper coin, twenty 
whereof make a blanquil, of the value of two-pence 
Sterling. The blanquil is of ſilver, and the ducat of 
gold, not unlike that of Hungary, and worth about 
nine ſhillings. Both theſe pieces are ſo liable to be 
clipped and filed by the Jews, that the Moors always 
carry ſcales in their pockets to weigh them; and 
when they are found to be much diminiſhed in their 
weight, they are recoined by the Jews, who are 
malters of the mint, by which they gain a conſider- 
able profit ; as they do alſo by exchanging the light 
pieces for thoſe that are full weight. Merchants ac- 
counts are Kept in ounces, ten of which make a ducat 
but in payments to the government, it is ſaid they 
will reckon ſeventeen one-half for a ducat. 

With reſpe& to religion, the inhabitants of Mo- 
rucco ere Mohammedans, of the ſeQ of Ali; and have 
a mutti, or high-prieſt, who is alſo the ſupreme civil 
magiltrate, and the laſt reſort in all cauſes eecleſiaſti- 
cal and civil, They have a great veneration for their 

ermits, and for idiots and madmen ; as well as for 
thoſe who by their tricks have got the reputation of 
Wizzards : all whom they look upon. as inſpired per- 
ſons, and not only honour as ſaints while they live, 
but build tombs and chapels over them when dead; 
any places are not only devoutly viſiied by their 
cvotees far and near, but are eſteemed inviolable 
lanctuaries for all ſorts of criminals, except in caſes of 
trealon, oe P 

, Notwithſtanding the natives are zealous Mohamme- 
3 they allow foreigners the free and open profeſ- 
o of their religion, and their very ſlaves have their 


IL 
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prieſts and chapels in the capital city, though it muſt Moroceo· 


be owned that the Chriſtian ſlaves are here treated 
with the utmoſt cruelty. Here, as in all other Mo- 
hammedan countries, the alcoran and their comments 
upon it are their only written laws; and though in 
ſome inſtances their cadis, and other civil magiſtrates, 
are controlled by the arbitrary determinations of their 
princes, baſhaws, generals, and military officers, 7 
the latter have generally a very great deference and 
regard for their laws. Murder, theft, and adultery, 
are commonly puniſhed with death: and their puniſh- 
ments for other crimes, particularly thoſe againſt the 
ſtate, are very cruel; as impaling, dragging the pri- 
ſoner through the ſtreets at a mule's heels, till all his 
fleſh is torn off ; throwing him from a high tower up- 
on iron hooks ; hanging him upon hooks till he die; 
crucifying him 1 a wall; and, indeed, the 
puniſhment and condemnation of criminals is in a 
manner arbitrary. The emperor, or his baſhaws, fre- 
quently turn executioners ; ſhoot the offender, or cut 
him to pieces with their own hands, or command others 
to do it in their preſence. 

In regard to the character of the Moors, they are 
ſaid to be a covetous inhoſpitable people, intent upon 
nothing but heaping up riches, to obtain which they 
will be guilty of the meaneſt things, and flick at no 
manner of fraud. The Arabs allo, who are almoſt as 
numerous as the Moors, have always had the character 
of a pilfering generation. The people who inhabit 
the hills, and who have the leaſt to do with the court 
and with trafhc, are much the honelteſt people among 
them, and (till retain a good ſhare of liberty, the go- 
vernment ufing them rather as allies than ſubjects, 
leſt they ſhould entirely diſown their authority. The 
Moors, however, with all their bad qualities, are 
obſerved to be very dutiful to their parents, their 
princes, and ſuperiors. A plurality of wives is al- 
lowed here, as in other Mohammedan countries; nor 
do they confine themſelves to women, but keep boys, 
as they, do in Turkey. The woman who commits 
adultery is puniſhed with death; but it is not difficult 
for them to obtain a divorce, if ill uſed. 

'The dead are carried to the grave in their uſual dreſs, 
the prieſts ſinging before them, La illa A! illa, Ma- 
homet Refoul Alla, i. e. Gop is a great Gop, and Ma- 
homet his prophet. 

The Moors, or natives of the country, are of much 
the ſame complexion as the Spaniards on the oppoſite 
ſhore; but ſuch multitudes of negroes have been 
brought from Guinea, that you ſee almoſt as many 
black as white people, eſpecially about Mequinez, 
where the court reſides. The habit of a Moor is a 
linen frock or ſhirt next his ſkin, a veft of filk or 
cloth tied with a ſaſh, a pair of drawers, a looſe coat, 
his arms bare to the elbow, as well as his legs, 
ſandals or ſlippers on his feet, and ſometimes people 
of condition wear buſkins: they ſhave their heads, 
and wear a turban, which is never pulled off before 
their ſuperiors, or in their temples ; they expreſs their 
reverence both to Gop and man by pulling off their 
ſlippers, which they leave at the door of the moſque or 
palace ; and, when they attend their prince in the 
city, they run bare-foot after him, if the ſtreets are 
ever ſo dirty. Their turbans are of fine ſilk, or fine 
linen. The habit of the women is not very different 

from 
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Morocco from that of the men, except that they wear a fine 


| 
Morear. 


a linen cloth over their faces, with holes in it for their 
eyes, like a malk. 


bulwarks, and encompaſſed with deep ditches. 


linen cloth or caul on their heads, inſtead of a turban, 
and their drawers are much larger and longer than the 
The women alſo, when they go abroad, have 


Morocco, the capital city of the kingdom of Mo- 


rocco, in Barbary; ſeated in a very large plain, 
250 miles ſouth by weſt of Fez, 125 north-weſt of 
Suez, and 15 from Mount Atlas. 


It was ſurround- 
ed by a ſtrong wall, fortified with towers and ſome 
The 
number of houſes were reckoned formerly to be 
loo, ooo, all with flat roofs ; but they are now great- 
ly diminiſhed, inſomuch that the greateſt part of the 
city is unpeopled. The irruptions and robberies of 
the Arabs hinder them from cultivating the lands a- 
bout it, inſomuch that there is nothing but vines, date- 
trees, and ſome other fruits, There were three tem- 
ples or moſques in this place, of a prodigious fize ; 
and the emperor's palace was ſo large, and took up ſo 


much ground, that it reſembled a ſmall city. A late 


traveller affirms, that the inhabitants now are not a- 
bove 25,000, and that the houſes go to ruin every 
day, without being rebuilt. This may happen part- 
ly from the removal of the court, which is now at 
Mequinez. W. Long. 6. 45. N. Lat. 30. 32. 
Mosgocco, or Turkey-leather. See LEATHER. 
MOROCHTHUS, in natural hiſtory, an indura- 


ted clay called by us French chalk ; ſerving taylors and 


others to mark with. The ancients eſteemed it as an 
aitringent, preſcribing it in the colic, hemorrhages, 
and other fluxes. 

MORON, a town of Spain, in Andaluſia, ſeated 
in a pleaſant fertile plain, and in the neighbourhood is 
a mine of precious ſtones. It is 30 miles ſouth-eaſt 
of Seville. W. Long. 5. 20. N. Lat. 37. o. 

MORPETH, a handſome town of Northumber— 
land, which ſends two members to parliament, The 
moſt remarkable particular concerning it is a ſtory 
of its being reduced to aſhes by its own inhabitants 

on the approach of king John in 1215, out of pure 
hatred to their monarch, that he might find no ſhelter 
there. 

MORPHEUS, in fabulous hiſtory, the god of 
leep, or, according to others, one of the miniſters of 
Somnus. He cauſed fleepineſs, and repreſented the 
forms of dreams. Ovid ſtyles him the kindeſt of the 
deities ; and he is uſually deſcribed in a recumbent po- 
ture, and crowned with poppies. 

MORSE, in zoology. See Tricntcus. 

MORTALITY, or Bills e Moxrarirv, proper- 
ly denote liſts of the perſons who die in any place. See 
ANNUITIES, 

Brier of MORTANCESTRY, in Scots law; an- 
ciently the ground of an action at the inſtance of an 
heir, in the ſpecial caſe where he had been excluded 
from the poſſeſſion of his anceſtor's eſtate by the ſupe- 
rior, or other perſon pretending right. | 

MORTAR, a preparation of lime and ſand mix- 
ed with water, which ſerves as a cement, and is 
uſed by maſons and bricklayers in building walls of 
ſtone and brick. | 

Under the article CemenT, we have already given 
the theory of mortar, as delivered by Mr Anderſon ; 
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| qo. Mortars have the form of an inverted bel 
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which hath now received a farther confirmation 
recent diſcovery; that if the lime is ſlaked, 
mortar made up with lime-water inſtead of common 
water, the mortar will be much better. The reaſon 
of this is, that in common water, eſpecially ſuch as is 
drawn from wells, there is always a conſiderable quan- 
tity of fixed air, which, mingling with the mortar pre- 
vious to its being uſed, ſpoils itby reducing the quick. 
lime in part to an inert calcareous earth like chalk; 
but when it is built up in a perfectly cauſtic ſtate, it 
attracts the air ſo ſlowly, that it hardens into a kind 
of ſtony matter as hard as was the rock from whence 
the limeſtone was taken. . 

MorTar, a chemical inftrument very uſeful for the 
divition of bodies, partly by percuſſion, and partly b 


— 


he matter intended to be pounded is to be put into 
them, and there it is to be ſtruck and bruiſed by a 
long inſtrument called a peſtle. The motion given to 
the peſtle ought to vary according to the nature of the 
ſubſtances to be pounded. Thoſe which are eaſily bro- 
ken, or which are apt to fly out of the mortar, or 
which are hardened by the ſtroke of the peſtle, require 
that this inſtrument ſhould be moved circularly, rather 
by grinding or bruifing, than by ſtriking. Thoſe 
ſubſtances which are ſoftened by the heat occafioned 
by rubbing and percuſſion, require to be pounded very 
ſlowly. Laſtly, thoſe which are very hard, and which 
are not capable of being ſoftened, are eafily pounded 
by repeated ſtrokes of the peſtle. They require no 
bruiſing but when they are brought to a certain de- 
pu of fineneſs. But theſe things are better learnt by 

abit and practice than by any directions. 

As mortars are inſtruments which are conſtantly 
uſed in chemiſtry, they ought to be kept of all ſizes and 
materials; as of marble, copper, glaſs, iron, grittſtone, 
and agate. 'The nature of the ſubſtance to be pound- 
ed determines the choice of the kind of mortar. The 
hardneſs and diſſolving power of that ſubſtance are par- 
ticularly to be attended to. As copper is a ſoft me- 
tal, ſoluble by almoſt all menſtruums, and hurtful to 
health, good artiſts have ſome time ago proſcribed the 
uſe of this metal. 

One of the principal inconveniencies of pulveriſa- 
tion in a mortar proceeds from the fine powder which 
riſes abundantly from ſome ſubſtances during the ope- 
ration. If theſe ſubſtances be precious, the loſs will 
be conſiderable; and if they be injurious to health, 
they may hurt the operator. Theſe incondeniencies 
may be remedied, either by covering the mortar with 
a ſkin, in the middle of which is a Foole, thro? which 
the peſtle paſſes; or by moiſtening the matter with 2 
little water, when this addition does not injure it; or, 
laſtly, by covering the mouth and noſe of the opera- 
tor with a fine cloth, to exclude this powder. Some 
ſubſtances, as corrofive ſublimate, arſenic, calxes 0 
lead, cantharides, euphorbium, &c. are ſo noxious, 
that all theſe precautions ought to be uſed, particular- 
ly when a large quantity of them is pounded. 

Large mortars ought to be fixed upon a block 0 
wood, ſo high, that the mortar ſhall be level with 
the middle of the operator. Whea the peſtle is large 
and heavy, it ought to be ſuſpended by a cord 5 
chain fixed to a moveable pole, placed horizontally 
above the mortar : this pole conſiderably _ 
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ya the operator, becauſe its elaſticity aſſiſts the railing of 


tle, 
We ORTAR-yizcs. See Gun, par, ult. Gux- 
xERY, n' 50, 52, 55+ and Plate CXLI. and CXLIII. 


2. 20. 

"2 ORTGAGE, in law, (martuum vadium, or dead- 
pledge,) is where a man borrows of another a ſpeci- 
fic ſum (e. g. 200 l.) and grants him an eſtate in fee, 
on condition that if he, the mortgagor, ſhall pay the 
mortgagee the ſaid ſum of 200 l. on a certain day 
mentioned in the deed, that then the mortgagor may 
re-enter on the eſtate ſo granted in pledge; or, as is 
now the more uſual way, that the mortgagee ſhall re- 
convey the eſtate to the mortgagor: in this caſe the 
land which is ſo put in pledge, is by law, in caſe of 
nonpayment at the time limited, for ever dead and 
gone from the mortgagor ; and the mortgagee's eſtate 
in the lands is then no longer conditional, but abſo- 
jute. But, ſo long as it continues conditional, that 
is, between the time of lending the money, and the 
time allotted for payment, the 2 is called te- 
nant in mortgage. But as it was formerly a doubt, 
whether, by taking ſuch eſtate in fee, it did not be- 
come liable to the wife's dower, and other incumbran- 
ces, of the mortgagee, (though that doubt has been 
long ago over-ruled by our courts of equity), it there- 
fore became uſual to grant only a long term of years, 
by way of mortgage; with condition to be void on re- 
payment of the mortgage-money : which courſe has 
been ſince continued, principally becauſe on the death 
of the mortgagee ſuch term becomes velted in his per- 
ſonal repreſentatives, who alone are entitled in equity 
to receive the money lent, of whatever nature the mort- 
gage may happen to be. 

As ſoon as the eſtate is created, the mortgagee may 
immediately enter on the lands; but is liable to be diſ- 
polleſſed, upon performance of the condition by pay- 
ment of the mortgage · money at the day limited. And 
therefore the uſual way is to agree that the mortgagor 
mall hold the land till the day aſſigned for payment; 
when, in caſe. of failure, whereby the eſtate becomes 
abſolute, the mortgagee may enter upon it aad take 
poſſeſſion, without any poſlibility at law of being af- 
terwards evicted by the mortgagor, to whom the land 
I5 now for ever dead. But here again the courts of e- 
quity interpoſe; and though a mortgage be thus for- 
cited, and the eſtate abſolutely veſted in the mort ga- 
gee at the common law, yet they will conſider the 
real value of the tenements compared with the ſum 
vorrowed., And if the eſtate be of greater value than 
the ſum lent thereon, they will allow the mortgagor at 


any reaſonable time to re- call or redeem his eltate ;. 


paying to the mortgagee his principal, intereſt, and 
expenſes : for otherwiſe, in ſtrictneſs of law, an eſtate 
worth 10001. might be forfeited-for non-payment of 
100 J. or a leſs ſum. This reaſonable advantage, al- 
2 to mortgagors, is called the equity of redemp- 
% and this enables a mort gagor to call on the mort- 
Segee, who has poſſeſſion of his eſtate, to deliver it 
ck, and account for the rents and profits received, 
5 Payment of his whole debt and intereſt; thereby 
erning the mortuum into a kind of vivum vadium ; 
(lee Vabiun). But, on the other hand, the mort- 
mee may either compel the ſale of the eſtate, in or- 
-7 to get the whole of his money immediately ; or 
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ſently, or, in default thereof, to be for ever forecloſed 
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from redeeming the ſame; that is, to loſe his equity 
of redemption without poſſibility of recall. Aud al- 
ſo, in ſome caſes of fraudulent mortgages, the frau— 
dulent mortgagor forfeits all equity of redemption 
whatſoever, It is not, however, uſual for mortgagees 
to take poſſeſſion of the mortgaged eſtate, unleſs 
where the ſecurity is precarious, or ſmall ; or where 
the mortgagor neglects even the payment of intereſt : 
when the mortgagee is frequently obliged to bring an 
ejetment, and take the land into his own hands, in 
the nature of a pledge, or the pignus of the Roman. 
law: whereas, while it remains in the hands of the 
mortgagor, it more reſembles their hypotheca, which 
was where the poſſeſſion of the thing pledged remain- 
ed with the debtor. But, by ftatute 7 Geo. II. c. 20. 
aſter payment or tender by the mortgagor of princi- 
pal, intereſt, and coſts, the mortgagee can maintain 
no cjectment; but may be compelled to re- aſſign his 
ſecurities, In Glanvil's time, when the univerſal me- 
thod of conveyance was by livery of ſeiſin or corporal 
tradition of the lands, no gage or pledge of lands 
was good unleſs poſſeſſion was alſo delivered to the cre- 
ditor ; / non ſequatur ipſius vadii traditio, curia domint 
regis hujuſmodi privatas conventiones tueri non ſolet e for 
which the reaſon given is, to prevent ſubſequent and 
fraudulent pledges of the ſame land ; cum in tali caſu 
poſſit eadem res pluribus altis creditoribus tum prius tum 
poſterius invadiari. And the frauds which have a- 
rilen, fince the exchange of theſe public and noto- 
rious conveyances for more private and ſecret bar-- 
2 have well evinced the wiſdom of our ancient 
aw. 

MORTIER, an enſign of dignity, borne by the 
chancellor and grand preſidents of the parliament of 
France, That borne by the chancellor is a piece of 
cloth of gold, edged and turned up with ermine; and 
that of the firſt preſident is a piece of black velvet 
edged with a-double row of gold lace, while that of 
the other preſidents is only edged with a ſingle row. 
This they formerly carried on their heads, as they ſtill 
do in grand ceremonies, ſuch as the entry of the king; 
but ordiuarily they carry them in the hand. 

MORTISE, or MoxzToist, in carpentry, &c. a 
kind of joint wherein a hole of a certain depths made 
in a piece of timber, which is to receive another piece 
called a Zenon. 

MORTMAIN, or AtitxNaT1ON in Mertmain, (in 
mortua manu), is an alienation of lands or tenements 
to any corporation, ſole or aggregate, eecleſiaſtical or 
temporal“: but theſe purchaſes having been chiefly 


made by religious houſes, in conſequence whereof the ©7794" 


lands became perpetually inherent in one dead hand, 
this hath occaſioned the general appellation of. h- 
main to be applied to ſuch alienations, and the religi- 
ous houſes themſelves to be principally conſidered in 
forming the ſtatutes of mortmain: in deducing the hi- 
ſtory of which ſtatutes, it will be matter of curioſity 
to obſerve the great addreſs and ſubtile contrivance of 
the eceleſiaſties in eluding from time to time the laws 
in being, and the zeal with which ſucceſſive parlia- 
ments have purſued them through all their fineſſes: 
how new remedies were {ti]] the parents of new eva- 
ſions; till the legiſlature at laſt, though with Ry, 
ah 


. 


Mortmain. hath obtained a decifive victory. 


Blackſt. 


Comment. 


By the common law any man might diſpoſe of his 
lands to any other private man at his own diſcretion, 
efpecially when the feoda] reſtraints of alienation were 
worn away. Yet in conſequence of theſe it was al- 
ways, and is till neceſſary, for corporations to have a 
licence of mortmain from the crown, to enable them 
to purchaſe lands : for as the king is the ultimate lord 
of every fee, he ought not, unleſs by his own conſent, 
to loſe his privilege of eſcheats and other feodal pro- 
fits, by the veſting of lands in tenants that can never 
be attainted or die. And ſuch licences of mortmain 
ſeem to have been neceſſary among the Saxons, above 
60 years before the Norman conqueſt. But, belides 
this general licence from the king as lord paramount 
of the kingdom, it was alſo requiſite, whenever there 
was a meſne or intermediate lord between the king and 


the alienor, to obtain his licence alſo (upon the ſame 


feodal principles) for the alienation of the ſpecific land. 
And if no ſuch licence was obtained, the king or other 
lord might reſpectively enter on the lands ſo alienated 
in mortmain, as a forfeiture, The neceſſity of this li- 
cence from the crown was acknowledged by the con- 
ſtitutions of Clarendon, in reſpe& of advowſons, which 
the monks always greatly coveted, as being the ground- 
work of ſubſequent appropriations. Yet ſuch were the 
influence and ingenuity of the clergy, that (notwith- 
ſtanding this fundamental principle) we find that the 
largeſt and moſt conſiderable dotations of religious 
houſes happened within leſs than two centuries after 
the conqueſt. And (when a licence could not be ob- 
tained) their contrivance ſeems to have been this: That 
as the forfeiture for ſuch alienations accrued in the firit 
place to the immediate lord of the fee, the tenant who 
meant to alienate firſt conveyed his lands to the reli- 

ious houſe, and inſtantly rook them back again to 
Fold as tenant to the monaſtery; which kind of in- 
fantancous ſeiſin was probably held not to occaſion 
any forfeiture: and then, by pretext of ſome other for- 
feiture, ſurrender, or eſcheat, the ſociety entered into 
thoſe lands in right of ſuch their newly acquired ſig- 
niory, as immediate lords of the fee. But when theſe 
donations began to grow numerous, it was obſerved 
that the feodal ſervices, ordained for the defence of the 
kingdom, were every day viſibly withdrawn; that the 
circulation of landed property from man to man be- 


gon to ſtagnate; and that the lords were curtailed of 


the fruits of their ſigniories, their eſcheats, wardſhips, 
reliefs, and the like: and therefore, in order to pre- 
vent this, it was ordained by the ſecond of king Hen- 
ry 11T.'s great charters, and afterwards by that print- 
el in our common ſtatute- books, that all ſuch attempts 
mould be void, and the land forfeited to the lord of 
the fee. 

But as this prohibition extended only to religious 
houſes, biſhops and other ſole corporations were not in- 
eluded therein; and the aggregate eccleſiaſtical bodies 
(who, Sir Edward Coke obſcrves, in this were to be 
commended, that they ever had of their counſel the beſt 
jearned men that they could get) found many means 
to creep out of this ſtatute, by buying in lands that 
were hn fide holden of themſelves as lords of the fee, 
and thereby evading the forfeiture; or by taking long 
leaſes for years, which firſt introduced thoſe extenſive 
terms, for a thouſand or more years, which are now ſo 
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frequent in conveyances. 
de religigſis, 7 Edward I.; which provided, that ng 
perſon, religious or other whatſoever, ſhould buy, or 
ſell, or receive, under pretence of a gift, or term of 
years, or any other title whatſoever, nor ſhould by any 
art or ingenuity appropriate to himſelf any lands or 
tenements in mortmain ; upon pain that the immediate 
lord of the fee, or, on his default for one year, the 
lords paramount, and, in default of all of them, the 
king, might enter thereon as a forfeiture. | 

This ſeemed to be a ſufficient ſecurity againſt all 
alienations in mortmain: but as theſe ſtatutes extend. 
ed only to gifts and conveyances between the parties 
the religious houſes now began to ſect up a fiQitions 
title to the land, which it was intended they ſhould 
have, and to bring an action to recover it againſt the 
tenant; who, by fraud and colluſion, made no defence, 
and thereby judgment was given for the religious houſe, 
which then recovered the land by a ſentence of law 
upon a ſuppoſed prior title. And thus they had the 
honour of inventing thoſe fictitious adjudications of 
right, which are fince become the great aſſurance of 
the kingdom, under the name of common RECOvERIIS. 
But upon this the ſtatute of Weſtminſter the ſecond, 
13 Edw. I. c. 32. enacted, that in ſuch caſes a jury 
ſhall try the true right of the demandants or plaintiff; 
to the land; and if the religious houſe or corporation 
be found to have it, they ſhall Rill recover ſeiſin; o- 
therwiſe it ſhall be forfeited to the immediate lord of 
the fee, or elſe to the next lord, and finally to the king, 
upon the immediate or other lord's default. And the 
like proviſion was made by the ſucceeding chapter, in 
caſe the tenants ſet up croſſes upon their lands (the 
badges of knights templars and hoſpitallers) in order 
to protect them from the feodal demands of their lords, 
by virtue of the privileges of thoſe religious and mili- 
tary orders. And ſo careful was this provident prince 
to prevent any future evaſions, that when the ttatute 
of quia emptores, 18 Edward I. aboliſhed all ſub-ip- 
feudations, and gave liberty for all men to alienate 
their lands to be holden of their next immediate lord, 
a proviſo was inſerted that this ſhould not extend to 
authoriſe any kind of alienation in mortmain. And 
when afterwards the method of obtaining the king's 
licence by writ of ad quod damnum was marked out, 
by the ſtatute 27 Edward I. ſt. 2. it was farther pro- 
vided by ſtatute 34 Edward I. ſt. 3. that no ſuch li- 
cence ſhould be effectual without the conſent of the 
meſne or intermediate lords. ER, 

Yet ſtill it was found difficult to ſet bounds to ec- 
cleſiaſtical ingenuity: for when they were driven out 
of all their former holds, they deviſed a new method 
of conveyance, by which the lands were granted, not 
to themſelves directly, but to nominal feoffees to the 
uſe of the religious houſes ; thus diſtinguiſhing be- 
tween the poſſeſſion and the uſe, and receiving the ac- 
tual profits, while the ſeiſin of the land remained in 
the nominal feoffee; who was held by the court 
of equity (then under the direction of the clergy) t- 
be bound in conſcience to account to his 0% {** 
uſe for the rents and emoluments of the eſtate. An 
it is to theſe inventions that our practiſers are '"” 
debted for the introduction of uſes and truſts, the 
foundation of modern conveyancing. But, unfortl- 


nately for the inventors themſelves, they did not * 
c 
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enjoy the advantage of their new 


[ 


device; for the ſta- 


tute 15 Richard II. c. 5. enacts, that the lands which 


vad been ſo purchaſed to uſes ſhould be amortiſed by 
licence from the crown, or elſe be fold to private per- 
ſons; and that for the future uſes ſhall be ſubje& to 
the ſtatutes of mortmain, and forfeitable like the lands 
themſelves. And whereas the ſtatutes had been <lu- 
ded by purchaſing large tracts of land adjoining to 
churches, and conſecrating them by the name of 
church-yards, ſuch ſubtile imagination is alſo declared 
to be within the compaſs of the ſtatutes of mortmain. 
And civil or lay corporations, as well as eceleſiaſtical, 
are alſo declared to be within the miſchief, and of 
courſe within the remedy provided by thoſe ſalutary 
Jaws. Aud, laſtly, as during the times of popery lands 
were frequently given to ſuperſtitious uſes, though not 
to any corporate bodies; or were made liable in the 
hands of heirs and deviſees to the charge of obits, 
chauntries, aud the like, which were equally perni- 
cious in a well-governed ſtate as actual alienations in 
mort main; therefore at the dawn of the Reformation, 
the ſtatute 23 Hen. VIII. c. 10. declares, that all fu- 
ture grants of lands for any of the purpoſes aforeſaid, 
if granted for any longer term than 20 years, ſhall be 
void. ; 

But, during all this time, it was in the power of the 
crown, by granting a licence of mortmain, to remit 
the forfeiture, ſo far as related to its own rights; and 
to enable any ſpiritual or other coporation to purchaſe 
and hold any lands or tenements in perpetuity : which 
prerogative is declared and confirmed by the ſtatute 
18 Edw. III. ſt. 3. &. 3. But as doubts were con- 
ceived at the time of the Revolution how far ſuch li- 
cence was valid, fince the king had no power to diſ- 
penſe with the ſtatutes of mortmain by a clauſe of 7: 
tante, which was the uſual courſe, though it ſeems 
to have been unneceſſary; and as, by the gradual de- 
clenfion of meſne figniories through the long opera- 
tion of the ſtatute of quia emptores, the rights of inter- 
mediate Jords were reduced to a very ſmall compaſs; 
it was therefore provided by the ſtatute 7 & 8 W. III. 
©. 37. that the crown for the future at its own diſere- 
tion may grant licences to-aliene or take in mortmain, 
vf whomſoever the tenements may be holden. 

After the diſſolution of monaſteries under H. VIII. 
tough the policy of the next popiſh ſucceſſor affected 
io grant a ſecurity to the poſſeſſors of abbey-lands, 
vet, in order to regain ſo much of them as either the 
zeal or timidity of their owners might induce them to 
part with, the ſtatutes of mortmain were ſuſpended for 
20 years by the ſtatute 1 & 2 P. & M. c. 8. and du- 
"ing that time any lands or tenements were allowed 
'o be granted to any ſpiritual corporation without any 
cence whatſoever. And long afterwards, for a much 
better purpoſe, the augmentation of poor Jivingg, it 
was enacted by the ſtatute 17 Car. II. c. 3. that ap- 
Propriators may annex the great tithes to the vicarages; 
and that all henefices under 1001. per annum, may be 
wy, oben by the purchaſe of lands, without licence 
ay lens, in either caſe: and the like proviſion hath 
A "2 _ Tade, in favour of the governors of queen 
nes bounty. It hath alſo been held, that the ſta- 


on 23 Hen, VIII, before-mentioned did not extend 

> any thing but ſuperſtitious uſes ; and that therefore 

y aa lands for the maintenance of a ſchool, 
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an hoſpital, or any other charitable uſes, 


But as it 
was apprehended from recent experience, that perſons 
on their deathbeds might make large and improvident 


diſpoſitions even for theſe good purpoſes, and defeat 
the political ends of the 1 of mortmain; it is 
therefore enacted by the ſtatute 9 Geo. II. c. 36. that 
no lands or tenements, or money to be laid out thereon, 
ſhall be given for or charged with any charitable uſes 
whatſoever, unleſs by deed indented, executed in the 
preſence of two witneſſes 12 kalendar months before the 
deathof the donor, and enrolled in the court of chancery 
within fix months after its execution, (except ſtocks in 
the public funds, which may be transferred within fix 
months previous to the donor's death), and unlefs ſuch 
gift be made to take effect immediately, and be with- 
out power of revocation: and that all other gifts ſhall 
be void. The two univerſities, their colleges, and the 
ſcholars upon the foundation of the colleges of Eton, 
Wincheſter, and Weſtminſter, are excepted out of this 
act: but ſuch exemption was granted with this proviſo, 
that no college ſhall be at liberty to purchaſe more ad- 
vowſons than are equal in number to one moiety of 
the fellows or ſtudents upon the reſpective founda- 
tions. 

MORTON (Thomas), a learned Engliſh biſhop in 
the 17th century, was bred at St John's college Cam- 
bridge, and was logic- lecturer of the univerſity. After 
ſeveral preferments he was advanced to the ſee of Cheſ- 
ter in 1615, and tranſlated to that of Litchfield and 
Coventry in 1618: at which time he became acquaint- 
ed with Antonio de Dominis archbiſhop of Spalatro, 
whom he endeavoured to diſſuade from returning to 
Rome. While he was biſhop of Litchfield and Co- 
ventry, in which ſee he ſat 14 years, he educated, or- 
dained, and preſented to a living, a youth of excellent 
parts and memory, who was born blind; and detected 
the impoſture of the famous boy of Bilſon in Stafford- 
ſhire, who pretended to be poſſeſſed with a devil. In 
1632 he was tranſlated to the ſee of Durham, in which 
he ſat with great reputation till the opening of the 
long parliament, which met in 1640; when he recei— 
ved great inſults from the common people, and was 


committed twice to cultody. The parliament, upon 


the diſſolution of biſhoprics, voted him 800]. per an- 
num, of which he received but a ſmall part. He died 
in 1659, in the g5th year of his age and 44th of his 
epiſcopal conſecration. He publiſhed Apolagia Catho- 
lica, and ſeveral other works; and was a man of exten- 
five learning, great piety, and temperance. 


MORTUARY, in law, is a ſort of eccleſiaſtical he- 


Mortuary, 


Morton, 


— * 


riot *, being a cuſtomary gift claimed by and due to « ge He 
the miniſter in very many pariſhes on the death of his in Appeud. 


pariſhioners. They ſeem originally to have been only 
a voluntary bequeſt to the church; being intended, as 
Lyndewode informs us from a conftitution of archbi- 


ſhop Langham, as a kind of expiation and amends to 


the clergy for the perſonal tithes, and other eceleſia- 
ſtical duties, which the laity in their life-time might 
have neglected or forgotten to pay. For this purpoſe, 
after the lord's heriot or beſt good was taken out, the 
ſecond beſt chattel was reſerved to the church as a 
mortuary. And therefore in the laws of king Canute 
this mortuary is called foul-ſcot, or ſymbolum ani. 
And, in purſuance of the ſame principle, by the Jaws 
of Venice, where no perſonal tithes have been paid du- 
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ring the life of the party, they are paid at his death 
out of his merchandiſe, jewels, and other moveables, 
So allo, by a ſimilar policy, in France, every man that 
died without bequeathing a part of his eſtate to the 
church, which was called dying without confeſſion, was 
formerly deprived of Chriſtian burial: or, if he died 
inteſtate, the relations of the deceaſed, jointly with the 
biſhop, named proper arbitrators to determine what he 
ought to have given to the church, in caſe he had 
made a will. But the parliament, in 1409, redreſſed 
this grievance. | 

It was anciently uſual-in England to bring the mor- 
tuary to church along with the corpſe when it came 
to be buried; and thence it is ſometimes called a corſe- 
preſent: a term which beſpeaks it to have heen once 
a voluntary donation. However, in Bracton's time, ſo 
early as, Henry III. we find it rivetted into an efta- 
bliſhed cuſtom : inſomuch that the bequeſts of heriots 
and mortuaries were held to be neceſſary ingredients in 
every teſtament of chattels.  /mprimis autem debet gui- 
libet, qui teſtamentum fecerit, dominum ſuum de meliori 
re quam habuerit recognoſcere 5 et poſtea eccleſtam de alia 
meliori: the lord muſt have the belt good left him as 
an heriot; and the church the ſecond beſt as a mortu- 
ary. But yet this cuſtom was different in different 
places: in quibuſdam locis habet ecclefia melius animal 
de conſuetudine ; in quibuſdam ſecundum, vel tertium me- 
lius; et in quibuſuam nihil: et ideo confideranda eft con- 
ſuetuds loci. This cuſtom ſtill varies in different places, 
not only as to. the mortuary to be paid, but the per- 
ſon to whom it is payable. In Wales a mortuary or 


corſe- preſent was due upon the death of every clergy- 


man to the biſhop of the dioceſe ; till aboliſhed, up- 
on a recompence given to the biſhop, by the ſtatute 
12 Ann. ſt. 2. c. 6. And in the archdeaconry of 
Cheſter a cuſtom alſo prevailed, that the biſhop, who 
is alſo archdeacon, ſhould have, at the death of every 
clergyman dying therein, his beſt horſe or mare, bridle, 
ſaddle, and ſpurs, his beſt gown or cloak, hat, upper 
garment under his gown, and tippet, and alſo his beſt 
ſignet or ring. But by ſtatute 28 Geo. II. c. 6. this 
mortuary is directed to ceaſe, and the act has ſettled 
upon the biſhop an equivalent in its room. The king's 
claim to many goods, on the death of all prelates in 
England, feems to be of the ſame nature; though Sir 
Edward Coke apprehends, that this is a duty upon 
death, and not a mortuary: a diſtinction which ſeems 
to be without a difference. For not only the king's 
eccleſiaſtical character, as ſupreme ordinary, but alſo 
the ſpecies of the goods claimed, which bear ſo near a 


. reſemblance to thoſe in the archdeaconry of Cheſter, 


which was an acknowledged mortuary, puts the mat- 
ter out of diſpute. The king, according to the record 
vouched by Sir Edward Coke, is entitled to fix things; 
the biſhop's beſt horſe or palfrey, with his furniture ; 
his cloak or gown, and tippet; his cup and cover; his 
baſon and ewer; his gold ring; and laſtly, his ufa 
canum, his mew or kennel of hounds. 

This variety of cuſtoms with regard to mortuaries, 
giving frequently a handle to exactions on the one fide, 
and frauds or expenſive litigations on the other, it 
was thought proper by ſtatute 21 Henry VIII. c. 6. 
to reduce them to ſome Kind of certainty. For this 
purpoſe it is enacted, that all mortuarics, or corſe— 


preſents to parſons of any pariſh, ſhall be taken in the 
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following manner, unleſs where by cuſtom leſs or none Morn 
at all is due: viz. for every perſon who does not leave — 
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goods to the value of ten marks, nothing: for every 
perſon who leaves goods to the value of ten marks and 
under 30 pounds, 3s. 44. if above 30 pounds, and 
under 40 pounds, 65. 8d. if above 40 pounds, of hat 
value ſoever they may be, 10s. and no more. And no 
mortuary ſhall throughout the kingdom be paid for 
the death of any feme covert; nor for any child; nor 
for any one of full age, that is not a houſekeeper; nor 
for any wayfaring man; but ſuch wayfaring man'; 
mortuary ſhall be paid in the pariſh to which he be. 
longs. And upon this ſtatute ſtands the law of mor- 
tuaries to this day. 

MORUS, the muLBERRY-TREE ; a genus of the 
tetrandria order, belonging to the moncecia claſs of 
plants. The molt remarkable ſpecies are, 

1. The nigra, or common black-fruited mulberry- 
tree. It riſes with an upright, large, rough trunk, 
dividing into a large, branchy, and very ſpreading head, 
riſing 20 feet high, or more; large, heart-ſhaped, 
rough leaves, and moncecious flowers; ſucceeded in 
the females by large ſucculent black-berries. There 
is a variety with jagged leaves and ſmaller fruit, 
This ſpecies is the proper mulberry-tree for general 
cultivation in this country for its fruit; the tree being 
a plentiful bearer, and the fruit ripen in good perfec- 
tion in Auguſt and September. | 

2. The alba, or white mulberry-tree, riſes with an 
upright trunk, branching 20 or zo feet high; gar- 
niſhed with Jarge, oblique, heart-ſhaped, ſmooth, 
light-green, ſhining leaves, and moncecious flowers, 
ſucceeded by pale-whitiſh fruit. There is a variety 
with purpliſh fruit. 

3. The papyri/era, or paper mulberry-tree of Japan, 
grows 20 or zo feet high, with large palmated leaves, 
ſome trilobate, others quinquelobed, and monœcious 
flowers, ſucceeded by ſmall black fruit. In the coun» 
tries where this tree grows naturally, the inhabitants 
make paper of the bark. 

4. The rubra, or red Virginia mulberry-tree, 
grows 30 feet high, with very large, heart-ſhaped, 
rough leaves, hairy underneath, and moncecious flowers, 
ſucceeded by large reddiſh berries. | 

All theſe treesare very hardy, and ſucceed in any com- 
mon ſoil and fituation. The black mulberry is the only 
ſort proper to cultivate as a fruit-tree for its fruit; the 
others are principally employed here to form variety 
in our ornamental plantations, of which the white 
and paper mulberry are the moſt common, the re 
ſort being very ſcarce in the Engliſh gardens; the 
black and the white-fruited kinds are alſo eminent for 
their leaves to feed filk-worms, they being the prin- 
cipal food of theſe valuable infeQs z but the white 
mulberry-leaves are in the moſt eſteem for this pur- 
poſe; and abroad, in France, Italy, &c. vaſt plants. 
tions of the trees are made ſolely for their leaves to 
feed filk-worms, which amply reward the poſſefſors 
with the annual ſupply of filk they ſpin from rr 
bowels: plantations of the ſame trees = former 
been recommended in this country for the purpole 
of filk-worms, to introduce the manufacturing © 

raw filk, fince it is obſervable that where the trees 
thrive, the flk-worms will alſo proſper; all erer 
mendations, however, have proved fruitleſs, alchovg 
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it in time might probably turn to a national advan- 
he leaves of theſe trees are generally late before 
they begin to come out, the buds ſeldom beginning 
to open till the middle or towards the latter end of 
May, according to the temperature of the ſeaſon ; 
and when theſe trees in particular begin to ex- 
paud their foliage, it is a good fign of the near ap- 
proach of fine warm ſettled weather; the white mul- 
7 3 is generally forwarder in leafing than 
the black. 

The flowers and fruit come out ſoon after the 
leaves ; the males in amentums, and the females in 
mall roundiſh heads; neither of which are very con- 
ſpicuous, nor poſſeſs any beauty, but for obſervation ; 
the female or fruitful flowers always riſe on the ex- 
tremity of the young ſhoots, on ſhort ſpurs; and with 
this ſingularity, the calixes of the flowers become the 
fruit ; which is of the berry kind, and being compoſed 
of many tuberances, each of theſe furniſh one ſeed. 
The fruit ripens here gradually from about the middle 
of Auguſt until the middle of September; which in 
dry warm ſeaſons ripen in great perfection; but when 
it proves very wet weather they ripen but indifferently, 
and prove devoid of flavour. 7 544 

Conſidered as fruit-trees, the black-fruited kind is 
the only proper ſort to cultivate, the trees being not 
only the moſt plentiful bearers in this country, but 
the fruit are larger and much finer-flavoured than the 
white kind, which is the only ſort, befides the black 
mulberry, that bears fruit in this country. 

MOSAIC, or Mosaic-worx, an affemblage of 
little pieces of glaſs, marble, precious ſtones, &c. of 
various colours, cut ſquare, and cemented on a ground 
of ſtucco, in ſuch a manner as to imitate the colours 
and gradations of painting. The critics are divided 
as to the origin and reaſon of the name. Some derive 
it from maſaicum, a corruption of muſaicum, as that is 
of muſtoum, as it was called among the Romans. 
Scaliger derives it from the Greek «oz, and imagines 
the name was given to this ſort of works as being very 
fine and ingenious. Nebricenſis is of opinion it was 
lo called, becauſe ex illis picturis ornabantur muſea. 

1. Method of performing Moſaic-work of gl/aſs is 
this: They provide little pieces of glaſs, of as many 
different colours and ſizes as poſſible. | 

Now, in order to apply theſe ſeveral pieces, and out 
of them to form a picture, they in the firſt place pro- 
cure a cartoon or deſign to be drawn; this is tranſ— 
terred to the ground or plaſter by calking, as in paint- 
ing in freſco. See FrEsCo, 

As this plaſter is to be laid thick on the wall, and 

therefore will continue freſh and ſoft a conſiderable 
time, lo there may be enough prepared at once to 
lerve for as much 
days. 
i This plaſter is compoſed of lime, made of hard 
tone, with brick-duſt very fine, gum tragacanth, and 
Whites of egys: when this plaſter has been thus pre- 
Tz aud laid on the wall, and made the deſign of 
What is to be repreſented, they take out the little 
Pieces of plaſs with a pair of plyers, and range them 
one afte . 12 * 8 

r ter another, ſtill keeping ftriQly to the light, 
Mas. _ and coJours, repreſented in the 

; 2 ng or flatting them down with a 
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ruler, which ſerves both to fink them within the ground, Moſaic. 


work as will take up three or four 
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and to render the ſurface even. 

Thus in a long time, and with a great deal of la- 
bour, they finiſh the work, which is ſtill the more 
beautiful, as the pieces of glaſs are more uniform, and 
ranged at an even height. 

Some of theſe pieces of moſaic-work are performed 
with that exaQtneſs, that they appear as ſmooth as a 
table of marble, and as finiſhed and maſterly as a paint- 
ing in freſco; with this advantage, that they have a 
fine luſtre, and will laſt ages. 

The fineſt works of this kind that have remained 
till our time, and thoſe by whom the moderns have 
retrieved the art, which was in a manner loſt, are 
thoſe in the church of St Agnes, formerly the 
temple of Bacchus, at Rome; and ſome at Piſa, 
Florence, and other cities of Italy. The moſt 
eſteemed among the works of the moderns are thoſe 


of Joſeph Pine and the Chevalier Lanfranc, in the 


church of St Peter at Rome: there are alſo very good 
ones at Venice. 

2. Method of performing Moſaic-work of marble 
and precious ſtones is this: The ground of Moſaic- 
works, wholly marble, is uſually a maſſive marble, ei- 
ther white or black. On this ground the deſign is 
cut with a chiſel, after it has been firſt calked. 
After it has been cut of a conſiderable depth, 7. e. 
an inch or more, the cavities are filled up with 
marble of a proper colour, firſt faſhioned according 
to the deſign, and reduced to the thickneſs of the 
indentures with various inſtruments. To make the 

iece thus inferted into the indentures cleave fait, 
whoſe ſeveral colours are to imitate thoſe of the de- 
fign, they uſe a ſtucco, compoſed of lime and marble- 
duſt; or a kind of maſtic, which is prepared by each 
workman, after a different manner peculiar to bim- 
ſelf. | 

The figures being marked out, the painter or ſculp- 
tor himſelf draws with a pencil the colours of the 
figures not determined by the ground, and in the 
ſame manner makes ftrokes or hatchings in the place 
where ſhadows are to be: and after he has engraven 
with the chiſel all the ſtrokes thus drawn, he fills them 
up with a black maltic, compoſed partly of Burgundy - 
pitch poured on hot ; taking off afterwards what is 
ſuperfluovs with a piece of ſoft ſtone or brick, which, 
together with water and beaten cement, takes away 
the maſtic, poliſhes the marble, and renders the whole 
ſo even that one would imagiue it only conſiſted of one 

iece. 
: This is the kind of Moſaic-work that is ſeen in the 
ompons church of the invalids at Paris, and the fine 
chapel at Verſailles, with which ſome entire apartments 
of that palace are incruſtated. 

As for Moſaic-work of precious ſtones, other and 
finer inſtruments are required than thoſe uſed in mar- 
ble; as drills, wheels, &c. uſed by lapidaries and en- 
gravers on ſtone, As none but the richeſt marbles and 
{tones enter this work, to make them go the farther, 
they are ſawa into the thinneſt leaves imaginable, ſcarce 
exceeding half a line in thickneſs; the block to be 
ſawn 1s Eened firmly with cords on the bench, and 
only raiſed a little on a piece of wood, one or two 
inches high. Two iron pins, which are on one ſide the 
block, and which ſerve to faſten it, are put into a vice 
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Moſcow. is watered by the Moſtta, Occa, and Cleſma, which with a mud- wall, and diſtinguiſhed by the name of Motz 
> fall into the Wolga: nevertheleſs, the ſoil is not very Scorodum, which ſignifies done in haſte ; becauſe, on an W 
fertile. The air, however, thongh ſharp, is ſalubri- alarm from the Tartars; it was finiſhed in four days 
ous ; and this conſideration, with the advantage of its tho? it is 15 miles in circuit, and the earth is eve g 
being ſituated in the midſt of the beſt provinces in the where ſupported by planks and beams of timber. It 
empire, induced the -czars to make it their chief refi- is abſolutely neceNary that there ſhould be ſuch a ma- 
dence. In the weſtern part of Moſcow 13 a large fo- gazine of houſes ready made, to ſupply the loſs of 
reſt, from whence flows the celebrated river Nieper, or thoſe that periſh almoſt every day by conflagrations, 
Boryſthenes, which, traverſing the duchy of Smolen- owing to the careleſſneſs, rage, and intoxication, of 
co, winds in a ſerpentine courſe to Ukrania, Lithua- the inhabitants. On the eaſt and ſouth-eaſt ſides of 
nia, and Poland. The capital, Moſcow, or Moſkova, the Cataigorod and citadel ſtands the Strelitze- ſlabo- 
is the metropolis and largeſt city of the Ruſſian em- do, fo called from the guards of that name, who were 
pire, ſituated in a ſpacious plain on the banks of the formerly lodged in this quarter, which is fortified 
river Muſkova z over which the prince Gafiſchin built with wooden ramparts, and divided from the other 
a ftately bridge, conſiſting of 12 arches of prodigious parts of the city by the river Moſka. The houſes of 
height, breadth, and ſolidity, becauſe the river is ſo the commonalty are no better than mean paultry 
apt to overflow its banks : it was defigned by a Poliſh wooden huts, without neatneſs and furniture : but the 
monk, and is the only tond-bridge in all Ruſſia. Moſ- merchants ſecure their commodities in vaults of ſtone 
cow is [cated on a wholeſome gravelly ſoil, and divided or brick, which are proof again{t the accidents of fire. 
into four quarters, each ſurrounded with a diſtinct There axe 3000 ſtone or brick houſes in the city of 
wail, Theſe diſtricts are known by the names of Moſcow ; but they ſtand at ſuch diſtances from one 
Cataigarod, Czarogorod, Skorodum, and Strelitze-fla» another, are ſo intermingled with rows of wooden 
Holla. The Cataigorod, ſurrounded with a brick-wall, houſes, and ſuch a number of them ſtand detached 
is the middle of the city; in which ſtands the citadel, from, and as it were behind the ftreets, ſurrounded 
about two miles in circuit, fortified with a triple wall, with high walls, that the effect of them is almoſt loſt 
flauked with towers and a foſſe. It contains two im- in the general proſpet. The ſtreets, inſtead of being 
perial palaces, the one af timber and the other of paved with ſtones, are boarded with fir-planks; fo 
itone, built after the Italian architecture; the patri- that in conflagrations the ground ſeems to burn, and it 
archal palace, which is a large ancient edifice ; the ex- becomes impoſſible to approach the ſcene of diſaſter. 
chequer, chancery, and other offices; two noble mo- Among the churches and chapels of this city, which 
naſteries; five large churches, including that of St are ſaid to amount in number to 1500, that in the 
Michael, famous for its fabric and ornaments, as well Krimelin, or palace of the citadel, is a very ancient 
e for the monuments of the grand dukes and czars and remarkable edifice. On the right-hand fide of 
who have been here interred ; the grand magazine, the altar is the Czar's throne, and on the left is that 
and many other ately buildings. Without the cita- of the patriarch. The body of the church is lighted 
del-gate Rands that noble edifice the church of Jeru- by a filver chandelier of immenſe weight and value. 
falem, finiſhed by the ezar John Baſilides, who order- The jewels and ornaments belonging to an image of 
ed the architect to be deprived of his eye-ſight, that the Virgin Mary are valued at half a tun weight in 
he might never contrive, or at lealt behold, its equal. gold: bat ineſtimable is the value of an infinite num- 
In the great market that fronts the citadel we ſee the ber of chalices, pixes, patens, ſtatues, and other 
{tupendous bell, ſuppoſed to be the largeſt in the whole church-utenſils of gold and filver, curiouſly wrought 
world. It was hung ina tower built for the purpoſe, and enriched with precious ſtones, a prodigious num- 
which tower was couſumed by fire in the beginning of ber of rich prieſtly veſtments, beſides innumerable do- 
the preſent century. The weight of the bell amounts natives, and preſents offered to the relics of three 
to 336,000 pounds, It is in height 19 feet, in dia- eminent Ruſſian ſaints interred in this place. In a 
eacter 23, in circumference 70, and the ſides are two word, the treaſure contained in this church is ſaid to 
feet in thickneſs. One hundred men were employed equal, at leaſt, that of any cathedral in Europe. Hard 
in moving this monſtrous machine, which was only by the church of St Michael, which we have menti00- 
rung on extraordinary occaſions : for example, when ed above, is the ſtately abbey of nuns, called #zudsf- 
the Czar condeſcended to ſhew himſelf to his people, »nafter : here the bodies of the princeſſes of the 
and when he converſed with his wife, that the ſub- blood are interred ; and in a ſeparate chapel we ſee the 
je&s mights know when to petition heaven that a male tombs of thoſe princes who never aſcended the throne. | 
child ſhuuld be the iſſue of the conjugal embrace. This Nothing can be more rich and magnificent than the 
diſtrict is watered by the rivers Negliga and Moſka; palls with which their coffins are covered on holidays. 
and is called Catajgorod, from catai, the Ruſſian name Of the ſeveral monaſteries that appear in Moſcow and 
for China, becauſe here the merchandiſes of that em- its neighbourhood, the moſt remarkable is the De- 
pire are chiefly ſold. The Czarogorod, or ducal city, witze-monaſter, about a mile from the city, where Fe- 
encompaſſed the Cataigorod, and is itſclf fortified ter confined his ambitious filter the princeſs Sophia, 
with a white-ſtone wall, called Bielaſſena; whence it who had hatched ſo many conſpiracies againſt.his go- 
has acquired the appellation of Bielagoroad, or the vernment. This monaſtery, which is fituated in an cx“ 
white city. The molt remarkable building in this tenſive plain, contains 300 nuns, who are kept _—_ 
diviſion is the great arſenal, The Skorodum quarter ſevere reſtrictions, contrary to the freedom with whic 
itands to the north-weſt of the Czarogorod; and is other Muſcovite nuns are indulged. The only liberty 
chicfly inhabited by timber-merchants and carpenters, theſe enjoy is in holiday-time, when they are permit- 
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doe, look the adjacent plain. 


Peter the Great founded at Moſcow three colleges, 
and ſelected for them able profeſſors. In the firſt they 
tauglit humanity, rhetoric, and philoſophy, in the ſe- 
cond, mathematics z and in the third, navigation and 
aſtronomy. To theſe colleges he added a diſpenſa- 
tory, which is one of the nobleſt ſtructures in Moſcow, 
completely furniſhed with all ſorts of drugs and medi- 
cines, under the care of ſome Germans well {killed in 
the art of pharmacy and chemiſtry, The yearly reve- 
nue of this diſpenſatory amounts to 2000 rubles, al- 
lotted for freſh ſupplies of the materia medica; and 
from hence not only the army, but likewiſe all the 
chief cities of the empire, are furniſhed. | 

The courts of judicature, cuſtom-houſe, goals, and 
other public edifices, are built of ſtone, large, ſtrong, 
and maſſy. The city of Moſcow was founded in the 
year 1334, and in proceſs of time gradually enlarged 
itſelf to ſuch a degree, that it is ſaid to have contain- 
ed $0,000 houſes ; but in the ſequel it ſuffered great- 
ly, both from the enemy and ſucceflive conflagrations. 
Nevertheleſs, in the reign of Charles IT. of England, 
while lord Carliſle was ambaſſador at that court, the 
city was 12 miles in compaſs, and the number of 
houſes computed at 40,000. Notwithſtanding the ſe- 
verity and vigilance of the magiſtracy in Moſcow, the 
city ſwarms with ſturdy-beggars and vagabonds, who 
render it very unſafe to walk through the ſtreets in the 
dark, Some of theſe, being armed with ſhort trun- 
cheons, lurk in obſcure corners, from whence they 
throw their weapons at the heads of paſſengers with 
ſack dexterity that they ſeldom fail to knock them 
down : then they rob and murder them, and make off 
with the booty. The body of the perfon thus mur- 
ecred is expoſed in public for a certain time; and, if 
not owned, the magiſtrates order it to be thrown into 
a large deep pit, dug on purpoſe for the interment of 
all thoſe who loſe their lives in this manner: thither 
tome prielts. repair on Whitſuntide-holidays, to ſay 
mats tor the ſouls of the deceaſed, The ancient ſplen- 
dour and opulence of Moſcow was greatly diminiſhed 
by the building of Peterſburg, and the removal of the 
court to that city. Nevertheleſs the place is ſtill po- 
pulous; and there is plenty of all kinds of proviſion, 
extremely good, and ſurpriſingly cheap; except the ar- 
ticle of fith, for which there is a very great demand, 
occalioned by the four great lents and weekly faſts 
obſerved by the Ruſſians. The canal between Moſ- 
cow and Peterſburg»is one of the moſt ſtupendous 
works of the czar Peter: it begins at the Nieva, and 
15 Continued from lake to lake, and river to river, for. 
near 100 leagues, until it reaches Moſcow. What is 
properly deemed the artificial canal, commences at the 
*. of Novogorod, and is carried on with ineredible 

„our and expence through the territories of Brog- 
wn, Chriſtitz, Chilolova, Wuachore, Voloſcha, Torſ-. 
chock, the province of Twere, and. the diſtri of 
8 Phe city of Moſcow ſtands about 650 miles from 
r of Crim-Tartary 3. 950 miles from 
l ple; 720 from Cracow in Poland; 660 


Fa and 1320 from London; in 55 de- 
8&5 42 minutes of north latitude. 1 


4 JOSELLE, a river of Germany, which riſes in 
* Fl gs of Vauge in Lorrain, and, running thro? 
x REY and the eleQorate of Triers, falls into the 
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Rhine at Coblentz. 


MOSES, the great prophet and lawgiver of the 


Jews, ſon of Amram, was born une mundi 24.33, and 
died without ſickneſs, anno mundi 2553, aged 120.— 
He wrote the Pentateuch, and the book of Job is at- 
tributed to him. 

MOSEITO covunrxr, is fituated in North Ame 
rica, between 85 and 88. degrees of welt longitude, 
and between 13 and 15, degrees of north latitude; ha- 
ving the north ſea on the north and eaſt; Nicaragua 
on the ſouth ; and Honduras on the weſt; and indeed 
the Spaniards eſteem it a part of the principality of 
Honduras, though they have no colonies in the Mol- 
kito country, When the Spaniards firſt invaded this 
part of Mexico, they maſſacred the greateſt part of the 


natives, which gave thoſe that eſcaped into the inac- 


ceſſible part of the country an unſuperable averſion to 
them; and they have always appeared ready to join 
any Europeans that come upon their coaſts againſt the 
Spaniards, and particularly the Engliſh, who fre— 
quently come hither; and the Moſkito-men being ex- 
celient mark{men, the Engliſh employ them. in ſtriking 
the maratee fiſh, &c. and many of the Moſkito In- 
dians come to Jamaica, and fail with the Englifh in 
their voyages. 

Theſe people are ſo fituated between moraſſes and 
inacceſſible mountains, and a coaſt full of rocks and 
ſhoals, that no attempts againſt them by the Spa- 
niards, whom they mortally hate, could ever ſucceed.. 
Nevertheleſs, they are a mild inoffeniive people, of 
great morality and virtue, and will never trult a man 
who has once deccived them.. They have fo great a 
veneration towards the Engliſh, that they have ſpon- 
taneouſly put themſelves and their lands under the 
protection and dominion of the crown of England. 


Moſes 


0 
Moſque- 


This was firſt done when the duke of Albemarle was | 


governor of Jamaica, and the king of the Moſkitos re- 
ceived a commillion from his grace, under the ſea] of 
that iſland ; fince which time, they have not only been 
ſteady in their alliance with the Engliſh, but warm in 
their affections, and very uſcful to them on many o- 
caſions. N 

When their king dies, the next male heir goes to 
Jamaica, to certify that he is next in blood, and re— 
ceives a commiſſion in form from the governor of Ja- 
maica to be king of the Moſkitos, till which he 1s not 
acknowledged as ſuch by his countrymen. So fond 
are theſe people of every thing that is Englith, ther 
the common pcople are proud of every Chriſtian or 
ſurname given them by our ſeamen, who honour 
their chief men with the titles of ſome of our nobility. 

MOSQUE, a temple or place of religious worſhip 
among the Mahometans. 

All moſques are ſquare buildings, generally con- 
ſtructed of ttone, Before the chief gate there is a 
ſquare court paved with Weite marble; and low gal- 
leries round it, whoſe roof is ſupported by marble pil- 
lars. In theſe galleries the Turks waſh themſelves be- 
fore they go into the moſque. In each moſque there 
is a great number of lamps; and between theſe hang 
many cryttal rings, oftriches eggs, and other curio- 
ſities, which,. when the lamps are lighted, make a fine 
ſnew. As it is not Jawful to enter the moſque with 
ſtockings or ſhoes on, the pavements are covered with 
pieces of ſtuff ſcwed together, each being wide enough 
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to hold a row of men kneeling, fitting, or proſtrate. 
The women are «at allowed to enter the moſque, but 
ſtay in the porches without. About every moſque 
there are fix high towers, called minarets, each of 
which has three little open galleries, one above another: 
theſe towers, as well as the moſques, are covered with 
lead, and adorned with gilding and other ornaments; 
and from thence, inſtead of a bell, the people are call- 
ed to prayers by certain officers appointed for that 
purpoſe. Moſt of the moſques have a kind of hoſpital 
belonging to them, in which travellers, of what reli- 
gion ſoever, are entertained three days. Each moſque 
has allo a place called ?arbe, which is the burying- 
place of its founders; within which is a tomb fix or 
ſeven feet long, covered with green velvet or fattin 
at the ends of which are two tapers, and round it ſe- 
veral ſeats for thoſe who read the koran, and pray for 
the fouls of the deceaſed. 

MOSS ( Robert), dean of Ely, was bred in Ben- 
net-college Cambridge, of which he was choſen a fel- 
low. He acquired the reputation of one of the moſt 
ingenious performers of any about his time, of all 
kinds of public exerciſes, whether in claſſical or aca- 
demical learning. His fermons at St Mary's were 
much crowded. He publiſhed fermons, and ſome poems: 
and he is ſuppoſed to be the author of a pamphlet 


- Intitled, A defence of my lords the biſhops, as well as 


the clergy of the lower houſe of Convocation; in a letter 
from a member of that houſe to the prolocutor, concerning 
the late conſultations about the biſhop of Bangor's wri- 
tings. He died in 1729, aged 63. 

OSS ES, in botany. See Musci. 

Colours extradted from Mossts, See CoLour-Ma- 
king, ns 38. 

Moss is alſo a name given by ſome to the boggy 
ground in many parts of England, more uſually called 
a /en and bog. 

In many of theſe grounds, as well in England and 
Ireland as in other parts of the world, there are found 
valt numbers of trees ſtanding with their (ſtumps erect, 
and their roots piercing the ground in a natural po- 
ſture, as when growing, Many of thoſe trees are bro- 
ken or cut off near the roots, and lie along, and this 
uſually in a north-eaſt direction. People who have 
been willing to account for this, have uſually reſolved 
it into the effect of the deluge in the days of Noah; 
but this is a very wild conjecture, and is proved falſe 
by many unanſwerable arguments. The waters of this 
deluge * indeed have waſhed together a great 

trees, and buried them under loads of 
earth ; but then they would have lain irregularly and 
at random; whereas they all lie lengthwiſe from ſouth- 
welt to north-eaſt, and the roots all ſtand in their na- 
tural perpendicular poſture, as cloſe as the roots of 
trees in a foreſt, 

Betide, theſe trees are not all in their natural ſtate, 
but many of them have the evident marks of human 
workmanſhip upon them, ſome being cut down with 
an ax, ſome ſplit, and the wedges till remaining in 
them ; ſome burnt in different parts, and ſome bored 
through with holes. Theſe things are alſo proved to 
be of a later date than the deluge, by other matters 
found among them, ſuch as utenſils of ancient people, 
and coins of the Roman emperors. 

It appears from the whole, that all the trees which 
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we find in this foſſile ſtate, originally grew in the very Maße. 
places where we now find them, and have only been —— 
thrown down and buried there, not brought ſrom elle. 
where. It may appear indeed an objection to this Opi- 
nion, that molt of theſe foſſil trees are of the fir kind; 
and that Cæſar ſays expreſsly, that no firs grew in Bri. 
tain in his time: but this is eaſily anſwered by obſer. 
ving, that theſe trees, though of the fir kind, yet are 
not the ſpecies uſually called the fr, but pitch. tree; 
and Czſar has no where ſaid that pitch-trees did not 
grow in England. Norway and Sweden yet abound 
with thele trees; and there are at this time whole fo. 
reſts of them in many parts of Scotland, and a large 
number of them wild upon a hill at Wareton in Stat. 
fordſhire to this day. | 

In Hatfield marſh, where ſuch vaſt numbers of the 
foſſil trees are now found, there has evidently once 
been a whole foreſt of them growing. The laſt of 
theſe was found alive, and growing in that place 
within 70 years laſt paſt, and cut down for ſome com- 
mon uſe, 

It is alſo objeQed by ſome to the fyſtem of the firs 
growing where they are found foſſile, that theſe coun- 
tries are all bags and moors, whereas theſe_ ſorts of 
trees grow only in mountainous places. But this is 
founded on an error; for though in Norway and Swe- 
den, and ſome other cold countries, the fir-kinds all 
grow upon barren and dry rocky mountains, yet in 
warmer places they are found to thrive as well on wet 
plains. Such are found plentifully in Pomerania, Li- 
vonia, and Courland, &c. and in the weſt parts of New 
England there are vaſt numbers of fine ſtately trees of 
them in low grounds. The whole truth ſeems to be, that 
theſe trees love a ſandy ſoil ; and ſuch is found at the 
bot toms of all the moſſes where theſe trees are found 
foſſile. The roots of the fir-kind are always found fix- 
ed in theſe; and thoſe of oaks, where they are found 
foſſile in this manner, are uſually found fixed in clay* 
ſo that each kind of tree is always found rooted in the 
places where they ſtand in their proper ſoil ; and there 
is no doubt to be made, but that they originally grew 
there. When we have thus found that all the foſlile 
trees we meet with once grew in the places where 
they are now buried, it is plain that in theſe places 
there were once noble foreſts, which have been deltroy- 
ed at ſome time; and the queſtion only remains how 
and by whom they were deſtroyed. This we have rea- 
ſon to believe, by the Roman coins found among 
them, was done by the people of that empire, and that 
at the time when they were eſtabliſhed, or eſtabliſn- 
ing, themſelves here. 

Their own biſtorians tells us, that when their armies 
purſued the wild Britons, theſe people always ſhclter- 
ed themſelves in the miry woods, and low watery fo- 
reſts, Cæſar expreſsly ſays this; and obſerves, that 
Caſſibelan and his Britons, after their defeat, paſſe 
the Thames, and fled into ſuch low moraſſcs au 
woods, that there was no purſuing them: and we fin 
that the Silures ſecured themſelves 1n the ſame _ 
ner when attacked by Oltorius and Agricola. Ihe 
ſame thing is recorded of Venutius king of the 4 
gantes, who fled to ſecure himſelf into the bogg) 4 
reſts of the midland part of this kingdom: and _— 
dian expreſsly ſays, that in the time of the Roma! 


puſhing their conqueſts in theſe iſlands, it was _ - 
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the Britons to ſecure themſelves in the thick 
* _— „nch grew in their boggy and wet places, and 
when opportunity offered, to iſſue out thence and fall 
upon the Romans. The conſequence of all this was 
3: deſtroying all theſe foreſts; the Romans finding 
memſelves ſo plagued with parties of the natives iſſuing 
out upon them at times from theſe foreſts, that 1 
ave orders for the 2 down and deſtroying all 
the foreſts in Britain which grew on boggy and wet 
„ounds. Theſe orders were punRually executed; 
and to this it is owing that at this day we can hard- 
ly be brought to believe that ſuch foreſts ever grew 
with us as are now found buried. 
The Roman hiſtories all join in telling us, that when 
guetonius Paulinus conquered Angleſea, he ordered 
all the woods to be cut down there, in the manner of 
the Roman generals 1n England : and Galen tells us, 
that the Romans, after their conquelt in Britain, kept 
their ſoldiers conſtantly employed in cutting down fo- 
reſts, draining of marſhes, and paving of bogs. Not 
only the Roman ſoldiers were employed in this man- 
ner, but all the native Britons made captives in the 
wars were obliged to aſſiſt in it: and Dion Caſſius 
tells us, that the emperor Severus loſt no leſs than 
50,000 men in a few years time, in cutting down the 
woods and Craining the bogs of this iſland. It is not 
to be wondered at, that ſuch numbers executed the 
immenſe deſtruction which we find in theſe buried fo- 
reſts. One of the greateſt ſubterranean treaſures of 
wood is that near Hatfield ; and it is eaſy to prove, 
that theſe people, to whom this havock is thus attri- 
buted, were upon the ſpot where theſe trees now lie 
buried. The common road of the Romans out of the 
ſouth into the north, was formerly from Liadum 
{ Lincoln )to Segelochum (Little Burrow upon Trent), 
and from thence to Danum (Doncaſter), where they 
kept a ſtanding garriſon of Criſpinian horſe. A little 
off on the eaſt, and north-eaſt of their road, between the 
two laſt· named towns, lay the borders of the greateſt 
foreſt, which ſwarmed with wild Britons, who were 
continually making their ſallies out, and their retreats 
into it again, intercepting their proviſions, taking and 
deſtroying their carriages, killing their allies and paſ- 
lengers, and difturbing their garriſons. This at length 
lo exaſperated the Romans, that they were determined 
to deftroy it; and to do this ſafely and effectually, 
they marched againſt it with a great army, and en- 
camped on a great moor not far from Finningly : 
* is evident from their fortifications yet remain- 
g. 
There is a ſmall town in the neighbourhood called 
erſeld; and as the termination field ſeems to have 
den given only in remembrance of battles fought near 
or _—_ whoſe names ended with it, it is not impro- 
- de that a battle was fought here, between all the 

tons who inhabited this foreſt, and the Roman 
e Oſtorius. The Romans ſlew many of 
wy 1 and drove the reſt back into this foreſt, 

8 eu time overſpread all this low country. 
args . © conquerors taking advantage of a _— 
this for A wind, ſet fire to the pitch-trees, of whic 
ade 2 e compoled ; and when the 
* daldie 5 trees were thus deltroyed, the Ro- 

i 2d captive Britons cut down the re- 


No a few large ones 8 they left 
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ſtanding as remembrances of the deſtruction of the 
reſt. Theſe ſingle trees, however, could not ſtand 
long againſt the winds, and theſe falling into the ri- 
vers which ran through the country, interrupted their 
currents; and the water then overſpreading the level 
country made one great lake, and gave origin to the 
moſſes or moory bogs, which were afterwards formed 


there, by the workings of the waters, the precipita- 


tion of earthy matter from them, and the putrefattion 
of rotten boughs and branches of trees, and the vaſt 
increaſe of water-moſs and other ſuch plants which 
grow in prodigious abundance in all theſe forts of 
places, Thus were theſe burnt and felled trees buried 
under a new-formed ſpungy and watery earth, and af- 
terwards found on the draining and digging thro? this 
earth again. 

Hence, it is not ſtrange that Roman weapons and 
Roman coins are found among theſe buried trees; and 
hence it is that among the buried trees ſome are found 
burnt, ſome chopped and hewn ; and hence it is that 
the bodies of the trees all lie by their proper roots, and 
with their tops lying north-eaſt, that is, in that di- 
redion in which a ſouth-weſt wind would have blown 
them down : hence alſo it is, that ſome of the trees 
are found with their roots lying flat, theſe being not 
cut or burned down, but blown up by the roots after- 
wards when left ſingle; and it is not wonderful, that 

hould have continued to grow even 
after their fall, and ſhoot up branches from their ſides 
which might eaſily grow into high trees. Phil. Tranſ. 
n“ 275. 

By this ſyſtem it is alſo eaſily explained why the 
moor ſoil in the country is in ſome places two or three 
yards thicker than in others, or higher than it was for- 
merly, fince the growing up of peat- earth or bog- 

round is well known, and the ſoil added by overflow- 
ing of waters is not a little. 

As the Romans were the deſtroyers of this great and 
noble foreſt, ſo they were probably alſo of the ſeveral 
other ancient foreſts; the ruins of which furniſhes ns 
with the bog · wood of Staffordſhire, Lancaſhire, York- 
ſire, and other counties. But as the Romans were not 
much in Wales, in the Iſle of Man, or in Ireland, it 
is not to be ſuppoſed that foreſts cut down by theſe 
people gave origin to the foſſile wood found there: 
but though they did not cut down theſe foreſts, others 
did; and the origin of the bog-wood is the ſame with 
them and with us. Holingſhead informs us, that Ed- 
ward I. being not able to get at the Welch becauſe 
of their hiding themſelves in boggy woods, gave or- 
ders at length that they ſhould all be deſtroyed by fire 


and by the ax; and doubtleſs the roots and bodies of 


trees found in Pembrokeſhire under ground, are tue 
remains of the execution of this order. The foſſile 
wood in the bogs of the iſland of Man is doubtleſs of 
the ſame origin, though we have not any accounts 
extant of the time or occaſion of the foreſts there be- 
ing deſtroyed; but as to the foſſile trees of the bogs of 
Ireland, we are expreſsly told, that Henry II. when 
he conquered that country, ordered all the woods to 
be cut down that grew in the low parts of it, to ſe- 
cure his conqueſts, by cutting away the places of re- 

ſort of rebels. 
Moving-Moss. We have an account in the Philoſo- 
phical TranſaQions, of a moving moſs near Church- 
29 N town 
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town in Lancaſhire, which greatly alarmed the neigh- 

The moſs was obſerved to 

riſe to a ſurpriſing height, and ſoon after ſunk as 

much below the level, and moved ſlowly towards the 
ſouth. 

A very ſurpriſing inſtance of a moving moſs is that 
of Solway in Scotland, which happened in the year 
1771, after ſevere rains which had produced terrible 
inundations of the rivers in many places. For the 
better underſtanding of this event, we ſhall give the 
following deſcription of the ſpot of ground where it 
happened. Along the fide of the river Eſk there is a 
vale, about a mile broad, leſs or more in different 

laces. It is bounded on the ſouth-eaſt by the river 

ſl, and on the north-weſt by a ſteep bank zo feet 
in height above the level of the vale. From the top 
of the bank the ground riſes in an eaſy aſcent for a- 
bout a quarter of a mile, where it is terminated by the 
moſs; which extends about two miles north and ſouth, 
and about a mile and an half eaſt and weſt, and is 
bounded on the north-weſt by the river Sark. It is 
probable that the ſolid ground from the top of the 
bank above the vale was continued in the ſame direc- 
tion under the moſs, before its aps e. for a conſider- 
able ſpace; for the moſs at the place where the erup- 
tion happened, was inclined towards the ſloping 
ground. From the edge of the moſs there was a 
gully or hollow, called by the country people % 
gap, and ſaid to be 30 yards deep where it entered 
the vale ; down which ran a ſmall rill of water, which 
was often dry in ſummer, having no ſupply but what 
filtered from the moſs. The eruption happened at 
the head of this gap, on Saturday November 16th 
1771, about ten or eleven at night, when all the 
neighbouring rivers and brooks were prodigiouſly 
ſwelled by the rains. A large body of the moſs 
was forced, partly by the great fall of rain, and part- 
ly by ſome ſprings below it, into a ſmall beck or 
burn, which runs within a few yards of its border to 
the ſouth-eaſt. By the united preſſure of the water 
behind it, and of this beck, which was then very high, 
it was carried down a narrow glen between two banks 
about zoo feet high, into a wide and ſpacious plain, 
over part of which it ſpread with grout rapidity. The 
moſs continued for ſome time to ſend off confiderable 
quantities; which, being borne along by the torrent 
on the back of the firſt great body, * it for many 
hours in perpetual motion, and drove it ſtill farther on. 
This night at leaſt 400 acres of fine arable land were 
covered with moſs from 3 to 12 or 15 feet deep. Se- 
vera] houſes were deſtroyed, a good deal of corn loſt, 
&c. but all the inhabitants eſcaped. When the wa- 
ters ſubſided, the moſs alſo ceaſed to flow; but two 
pretty conſiderable ſtreams continued to run from the 
heart of it, and carried off ſome pieces of moſſy mat- 
ter to the place where it burſt. There they joined the 
beck already mentioned ; which, with this addition, 
reſumed its former channel; and, with a little aſſiſt- 
ance from the people of the neighbourhood, made its 
way to the Eſk, through the midſt of that great bo- 
dy of moſs which obſtructed its courſe. Thus, in a 
great meaſure drained, the new mols fell ſeveral feet, 
when the fair weather came in the end of November, 
and ſettled in a firmer and more ſolid body on the 
lands it had over-run, By this inundation about 800 
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acres of arable ground were overflowed before the 


ſtopped, and the habitations of 27 families deſtroyed, 


Tradition has preſerved the memory of a ſimilar in. Motel, 
undation in Monteith in Scotland. A moſs there a]. — 


tered its ſituation in one night, and covered a great 
extent of ground. N 

Moss- Troopers, a rebellious ſort of people in the 
north of England, that lived by robbery and rapine 
not unlike the tories in Ireland, the bncaneers in 3 
maica, or banditti of Italy. The counties of North. 
umberland and Cumberland were charged with an year. 
ly ſum, and a command of men, to be appointed by 
juſtices of the peace, to apprehend and ſuppreſs them, 

MOSTRA, in the Italian muſic, a mark at the end 
of a line or ſpace, to ſhew that the firſt note of the 
next line is in that place : and if this note be accom- 
panied with a ſharp or flat, it is proper to place theſe 
characters along with the moſtra. 

MOTACILLA, in ornithology, a genus of birds 


of the order of paſſeres ; diſtinguiſhed by a ftraight 


beak of a ſubulated figure, and a lacerated tongue, 


There are 49 ſpecies belonging to this genus; the 
moſt remarkable are, | 

1. The alba, or white wagtail, frequents the ſides 
of ponds and ſmall ſtreams, and feeds on inſects and 
worms. 'The head, back, and upper and lower fide of 
the neck, as far as the breaſt, are black; in ſome the 
chin is white, and the throat marked with a black 
creſcent : the breaſt and belly are white ; the quill- 
feathers are duſky ; the coverts black, tipt and edged 
with white. The tail is very long, and always in mo- 
tion. Mr Willoughby obſerves, that this ſpecies ſhifts 
its quarters in the winter; moving from the north to 
the ſouth of England during that ſeaſon. In ſpring 
and autumn it is a conſtant attendant on the plough, 
for the ſake of the worms thrown up by that inſtru- 
ment. 

2. The flava, or yellow wagtail, migrates in the 
north of England, but in Hampſhire continues the 
whole year. The male is a bird of great beauty: the 
breaſt, belly, thighs, and vent - feathers, being of a 
moſt vivid and lovely yellow : the throat is marked 
with ſome large black ſpots ; above the eye is a bright 
yellow line: beneath that, from the bill, croſs the 
eye, is another of a duſky hue; and beneath the eye 
is a third of the ſame colour: the head and upper 
part of the body is of an olive-green, which brightens 
in the coverts of the tail; the quill-feathers are duſky; 
the coverts of the wings olive-coloured ; but the lower 
rows duſky, tipt with yellowiſh white; the two out- 
moſt feathers of the tail half white; the others black, 
as in the former. The colours of the female are far 
more obſcure than thoſe of the male: it wants allo 
thoſe black ſpots on the throat. It makes its neſt on 
the ground, in corn - fields: the outſide is compoſed 
decayed ftems of plants, and ſmall fibrous roots; the 
inſide is lined with hair: it lays five eggs. 


moſs Mat 


3. The regulus, or gold-coloured wren, is a native 19 


CLS 


of Europe, and of the correſponding latitudes of A- w 


ſia and America. It is the leaſt of all the European 
birds, weighing only a ſingle drachm. Its length 13 
about four inches and an half; and the ways when 
ſpread out, meaſure little more than fix inches. On 


the top of its head is a beautiful orange-coloured ſpot 
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town in Lancaſhire, which greatly alarmed the neigh- 
bourhood as miraculous. The moſs was obſerved to 
riſe to a ſurpriſing height, and ſoon after ſunk as 
much below the level, and moved ſlowly towards the 
ſouth. 

A very ſurpriſing inſtance of a moving moſs is that 
of Solway in Scotland, which happened in the year 
1771, after ſevere rains which had produced terrible 
inundations of the rivers in many places. For the 
better underſtanding of this eveat, we ſhall give the 
following deſcription of the ſpot of ground where it 
happened. Along the fide of the river Eſk there is a 
vale, about a mile broad, leſs or more in different 

laces. It is bounded on the ſouth-eaſt by the river 

ſk, and on the north-weſt by a ſteep bank zo feet 
in height above the level of the vale. From the top 
of the bank the ground riſes in an eaſy aſcent for a- 
bout a quarter of a mile, where it is terminated by the 
moſs; which extends about two miles north and ſouth, 
and about a mile and an half eaſt and weſt, and is 
bounded on the north-weſt by the river Sark. It is 
probable that the ſolid ground from the top of the 
bank above the vale was continued in the ſame direc- 
tion under the moſs, before its eru _ for a conſider - 
able ſpace; for the moſs at the place where the erup- 
tion happened, was inclined towards the ſloping 
ground. From the edge of the moſs there was a 
gully or hollow, called by the country people /e 
gap, and ſaid to be 30 yards deep where it entered 
the vale ; down which ran a ſmall rill of water, which 
was often dry in ſummer, having no ſupply but what 
filtered from the moſs. The eruption happened at 
the head of this gap, on Saturday November 16th 
1771, about ten or eleven at night, when all the 
neighbouring rivers and brooks were prodigiouſly 
ſwelled by the rains. A large body of the moſs 
was forced, partly by the great fall of rain, and part- 
ly by ſome ſprings below it, into a ſmall beck or 
burn, which runs within a few yards of its border to 
the ſouth-eaſt. By the united preſſure of the water 
behind it, and of this beck, which was then very high, 
it was carried down a narrow glen between two banks 
about zoo feet high, into a wide and ſpacious plain, 
over part of which it ſpread with 2 rapidity. The 
moſs continued for ſome time to ſend off conſiderable 
quantities; which, being borne along by the torrent 
on the back of the firſt great body, * it for many 
hours in perpetual motion, and drove it ſtill farther on. 
This night at leaſt 400 acres of fine arable land were 
covered with moſs from 3 to 12 or 15 feet deep. Se- 
veral houſes were deſtroyed, a good deal of corn loſt, 
&c. but all the inhabitants eſcaped. When the wa- 
ters ſubſided, the moſs alſo ceaſed to flow; but two 
pretty conſiderable ſtreams continued to run from the 
heart of it, and carried off ſome pieces of moſſy mat- 
ter to the place where it burſt. There they joined the 
beck already mentioned; which, with this addition, 


reſumed its former channel; and, with a little aſſiſt- 


ance from the people of the neighbourhood, made its 
way to the Eſk, through the midſt of that great bo- 
dy of moſs which obſtructed its courſe. Thus, in a 
great meaſure drained, the new moſs fell ſeveral feet, 
when the fair weather came in the end of November, 
and ſettled in a firmer and more ſolid body on the 
lands it had over-run, By this inundation about 800 
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acres of arable ground were overflowed before the moſg Mot 
Ropped, and the habitations of 27 families deſtroyed, | 

Tradition has preſerved the memory of a ſimilat in. Motel 
undation in Monteith in Scotland. A moſs there al. 
tered its ſituation in one night, and covered a great 
extent of ground. | 

Moss- Troopers, a rebellious ſort of people in the 
north of England, that lived by robbery and rapine 
not unlike the tories in Ireland, the bucaneers in Ja. 
maica, or banditti of Italy. The counties of North. 
umberland and Cumberland were charged with an year. 
ly ſum, and a command of men, to ut appointed by 
juſtices of the peace, to apprehend and ſuppreſs them, 

MOSTRA, in the Italian muſic, a mark at the end 
of a line or ſpace, to ſhew that the firſt note of the 
next line is in that place: and if this note be accom- 
panied with a ſharp or flat, it is proper to place theſe 
characters along with the moſtra. 

MOTACILLA, in ornithology, a genus of birds 
of the order of paſſeres; diſtinguiſhed by a ſtraight 
beak of a ſubulated figure, and a lacerated tongue, 
There are 49 ſpecies belonging to this genus the 
moſt remarkable are, | 

1. The alba, or white wagtail, frequents the ſides 
of ponds and ſmall ſtreams, and feeds on inſects and 
worms. The head, back, and upper and lower fide of 
the neck, as far as the breaſt, are black; in ſome the 
chin is white, and the throat marked with a black 
creſcent : the breaſt and belly are white ; the quill- 
feathers are duſky ; the coverts black, tipt and edged 
with white. The tail is very long, and always in mo- 
tion. Mr Willoughby obſerves, that this ſpecies ſhifts 
its quarters in the winter; moving from the north to 
the ſouth of England during that ſeaſon. In ſpring 
and autumn it is a conſtant attendant on the plough, 
for the ſake of the worms thrown up by that inſtru- 
ment. 

2. The flava, or yellow wagtail, migrates in the 
north of England, but in Hampſhire continues the 
whole year. The male is a bird of great beauty: the 
breaſt, belly, thighs, and vent-feathers, being of a 
moſt vivid and lovely yellow: the throat is marked 
with ſome large black ſpots ; above the eye is a bright 
yellow line: beneath that, from the bill, croſs the 
eye, is another of a duſky hue ; and beneath the eye 
is a third of the ſame colour: the head and upper 

art of the body is of an olive-green, which brightens 
in the coverts of the tail; the quill-feathers are duſky; 
the coverts of the wings olive-coloured ; but the lower 
rows duſky, tipt with yellowiſh white; the two out- 
moſt feathers of the tail half white; the others black, 
as in the former. The colours of the female are far 
more obſcure than thoſe of the male: it wants allo 
thoſe black ſpots on the throat. It makes its neſt on 
the ground, in corn- fields: the outſide is compoſed o 
decayed ſtems of plants, and ſmall fibrous roots; the 
inſide is lined with hair: it lays five eggs. ve” a 

3. The regulus, or gold-coloured wren, is a native Ban 
of Europe, and of the correſponding latitudes of A. * 
ſia and America. It is the leaſt of all the European 
birds, weighing only a ſingle drachm. Its length 18 
about four inches and an half; and the n . when 
ſpread out, meaſure little more than fix inches. On 
the top of its head is a beautiful orange - coloured ſpot 
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margins of the creſt are yellow, and it ends in a pret- 
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MOTION, is defined to be the continued and ſuc- Motion. 


1 


ty broad black line z the ſides of the neck are of a ceſſive change of place. 


*fxl yellowiſh green; the eyes ſurrounded with a 
Os Ga ; the Sh and back of a dark green mix- 
ed with yellow; the breaft of a dirty white; the tail 
compoſed of 12 feathers of a brown colour, an inch 
and an half long, but not forked. In America it aſ- 
ſociates with the titmice, running up and down the 
bark of lofty oaks with them, and collecting its food 
in their company, as if they were all of one brood. 
It feeds on inſects lodged in their winter dormitories 
in a torpid ſtate. k ; | 

4. The ſialis, or blue- bird, is a native of moſt parts 
of North America; and is about the bigneſs of a ſpar- 
row. The eyes are large; the head and upper part 
of the body, tail, and wings, are of a bright blue, 
excepting that the ends of the feathers are brown. The 
throat and breaſt are of a dirty red. The belly is white. 
It flies ſwiftly, baving very long wings; ſo that the 
hawk generally purſues it in vain, It makes its neſt 
in holes and trees; reſembles our robin-red breaſt in its 
diſpoſition, and feeds only on inſects. 

5. The ſutoria, or taylor-bird, is a native of the 
It is remarkable for the art with which 
it makes its neſt, ſeemingly in order to ſecure itſelf and 
its young in the moſt perfect manner poſlible againſt 
all danger from voracious animals, It picks up a dead 
leaf, and ſews it to the fide of a living one: its ſlender 
bill is the needle, and its thread is formed of ſome fine 
fibres ; the lining is compoſed of feathers, goſſamer, 
and down ; its eggs are white, the colour of the bird 
light- yellow; its length three inches; and its weight 
only three ſixteenths of an ounce, ſo that the materials 
of the neſt and its own ſize are not likely to draw down 
a habitation depending on ſo ſlight a tenure. 

MOTE, in law-books, ſignifies court or conven- 
tion; as a ward-mote, burgh- mote, ſwain-mote, &c. 

MoTe- Bell, or Mot-Bell, the bell ſo called, which 
was uſed by the Engliſh Saxons to call people toge- 
ther to the court. See FoLxmorTE. | 

MOTH, in zoology. See Phaitzxa and PariLio. 

MOTHE uz VAVYEN (Francis de la). See VATER. 

MOTHER, a term of relation, denoting a woman 
who hath born a child. 

MoTrrr of Pearl. See PeArL. 

MOTTE (Anthony Houdart de la), an ingenious 
Frenchman, greatly diſtinguiſhed by his writings in 
proſe and verſe, and by his literary conteſts with many 
eminent perſons, was born at Paris in 1672. He wrote 
with very different ſucceſs, no man having been more 
praiſed or more criticiſed than he was: his literary pa- 
radoxes, his ſingular ſyſtems, in all branches of polite 
learning, and above all, his judgment upon the an- 
cients, which, like thoſe of Perrault, were thought diſ- 
reſpectful and detracting, raiſed him up formidable 
adverſaries. Racine, Boileau, Rouſſeau, and Madam 
8 were among the number of thoſe who made it 


more wit than genius or learning, aſſumed a kind of 
dictatorial authority in the province of belles let- 
tres. He became blind in the latter years of his life, 
and died n 1731: a complete edition of all his works 
was Publiſhed in 11 vols; 8vo. in 1754 ; though, as 
as been ſaid of our Swift, his reputation had been 
ter conſulted by reducing them to three or four, 


cir buſineſs to avenge antiquity on a man who, with 


There are three general laws of motion. 

1. That a body always perſeveres in its ſtate of 
reſt, or of uniform motion in a right line, till by ſome 
external force it be made to change its ſtate : for as 
body is paſſive in receiving its motion, and the direc- 
tion of its motion; ſo it retains them, or perſeveres in 
them without any change, till it be ated on by ſome- 
thing external, From this law it appears why we 
inquire not, in philoſophy, concerning the cauſe of the 
continuation of the motion or reſt in bodies, which 
can be no other than their i#rertia; but if a motion 
begin, or if a motion already produced is either acce- 
lerated or retarded, or if the direct ion of the motion is 
altered, an inquiry into the power or cauſe that pro- 
duces this change is a proper ſubje& of philoſophy. 
2. The ſecond general law of motion is, The change of 
motion is proportional to the force impreſſed, and is 

roduced in the right line in which that force acts. 

hen a fluid acts upon a body, as water or air upon 
the vanes of a mill, or wind upon the fails of a ſhip, 
the acceleration of the motion is not proportional to 
the whole force of thoſe fluids, but to that part only 
which is impreſſed upon the vanes or fails, which de- 
pends upon the exceſs of the velocity of the fluid a- 
bove the velocity which the vane or fail has already 
acquired ; for if the velocity of the fluid be only equal 
to that of the vane or fail, it juſt keeps up with it, but 
has no effe& either to advance or retard its motion. 
Regard muſt always be had to the direction in which 
the force is impreſſed, in order to determine the change 
of motion produced by it: thus, when the wind acts 
obliquely with reſpect to the direction of a ſhip, the 
change of her motion is firſt to be eſtimated in the di- 
rection of the force impreſſed ; and thence, by a pro- 
per application of mechanical and * prin- 
ciples, the change of the motion of the ſhip in her 
own direction is to be deduced. 3. The third general 
law of motion is, That action and re- action are equal, 
with oppoſite directions, and are to be eſtimated al- 
ways in the ſame right line. Body not only never 
changes its ſtate of itſelf, but reſiſts by its inertia 
every action that produces a change in its motion: 
hence when two bodies meet, each endeavours to per- 
ſevere in its ſtate, and reſiſts any change; the one ac- 
quires no new motion, but what the other loſes in the 
ſame direction; nor does this laſt loſe any force, but 
what the other acquires: and hence, though, by their 
colliſion, motion paſſes from the- one to the other; yet 


the ſum of their motions, eftimated in a given direc- 


tion, is preſerved the ſame, and is unalterable by their 
mutual actions upon each other. 

All motion may be conſidered abſolutely or relative- 
ly. Abſolute or real motion, ſays Mr Maclaurin, is 
when a body changes its place in abſolute ſpace; and 
relative motion, is when a body changes its place only 
with relation to other bodics. | 

From the obſervation of nature, every one knows 
that there is motion ; that a body in motion perſeveres 
in that ſtate, till by the action of ſome power it is ne- 
ceſſitated to change it; that it is not in relative or 
apparent motion in which it perſeveres in conſequence 
of its inertia, but in real or abſolute motion. Thus the 
apparent diurnal motion of the ſun and ſtars would 
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Motion. ceaſe, without the leaſt power or force acting upon 
them, if the motion of the earth was ſtopt; and if the 
apparent motion of any ftar was deſtroyed by a con- 
trary motion impreſſed upon it, the other celeſtial 
bodies would ſtill appear to perſevere in their courſe. 

To make this matter (till plainer, Mr Martin obſerves, 
that ſpace is nothing but an abſolute and infinite void, 
and that the place of a body is that part of the im- 
menſe void which it takes up or poſſeſſes ; and this 
place may be conſidered abſolutely, or in itſelf, in which 
caſe it is called the ab/olute place of the body; or elſe 
with regard to the place of ſome other body, and then 
it is called the relative or apparent place of the body. 

Now, as a motion is only the change of place in bodies, 
it is evident that it will come under the ſame diſtinction 
of abſolute and relative, or apparent. All motion is 
in itſelf abſolute, or the change of abſolute ſpace; but 

when the motions of bodies are conſidered and compa- 
red with each other, then are they relative and appa- 
rent only : they are relative, as they are compared to 
each other; and they are apparent only, inſomuch 
that not their true or abſolute motion, but the ſum or 
difference of the motions only is perceivable to us. 

In comparing the motions of bodies, we may conſi- 
der them as moving both the ſame way, or towards 
contrary parts : in the firſt caſe, the difference of mo- 
tion is only perceived by us; in the latter, the ſum of 
the motions. Thus, for example ; ſuppoſe two ſhips, 
A and B, ſet fail from the ſame port upon the ſame 
rhumb, and that A fails at the rate of five miles per 
hour, and B at the rate of three; here the difference 
of the velocity (viz. two miles per hour) is that by 
which the ſhip A will appear to go from the ſhip B 
forwards, or the ſhip B will appear at A to go with 
the ſame velocity backwards, to a ſpeRator in either 
reſpectively. 

If the two ſhips, A and B, move with the ſame degree 
of velocity, then will the difference be nothing, and ſo 
neither ſhip will appear to the other to move at all. 
Hence it is, that though the earth is continually re- 
volving about its axis; yet as all objects on its ſurface 
partake of the ſame common motion, they appear not 
to move at all, but are relatively at reſt. 

If two ſhips, A and B, with the degrees of velocity 
as above, meet each other, the one will appear to the 
other to move with the ſum of both velocities, viz. at 
the rate of eight miles per hour; fo that in this caſe 
the apparent motion exceeds the true, as in the other 
it fell ſhort of it. Hence the reaſon why a perſon, 
riding againſt the wind, finds the force of it much 

reater than it really is; whereas if he rides with it, 
be finds it leſs. 

The reaſon of all theſe phenomena of motion will 
be evident, if we confider that we muſt be abſolutely at 
reſt, if we would diſcern the true or real motion of bodies 
about us. Thus a perſon on the ſtrand will obſerve 
the ſhips ſailing with their real velocity. A. perſon 
landing ſtill will experience the true ſtrength and ve- 
locity of the wind; and a perſon placed in the regions 
between the planets will view all their true motions, 
which he cannot otherwiſe do, becauſe in all other 
caſes the ſpeQator's own motion mult be added to or 
ſubtracted from that of the moving body. 

Motion is either equable or accelerated. 


Equable motion is that by which a body paſleg 
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in the ſame time; and ſo on. 
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over equal ſpaces in equal times. * 

Accclerate ! motion is that which is continually =”. 
augmented or increaſed, as retarded motion is that 
which continually decreaſes; and if the increaſe or de. 
creaſe of motion be equal in equal times, the motion 
is then ſaid to be equally accelerated or retarded. 

Equable motion is generated by a' fingle impetus or 
ſtroke: thus the motion of a ball from a cannon is 
produced by the fingle action of the powder in the 
firſt moment; and therefore the velocity it firſt ſets out 
with would always continue the ſame, were it void of 
gravity, and to move in an unreſiſting medium; which 
therefore would be always equable, or ſuch as would 
carry it through the ſame length of ſpace in every 
equal part of time. 

Hence we may determine the theorems for the ex. 
preſſions of the time (T) the velocity (V) and the 
ſpace (8) paſſed over in equable or uniform motion 
very eaſily thus: 

If the time be given, or the ſame, the ſpace paſſed 
over will be as the velocity, viz. 8: V; that is, with 
twice the velocity, twice the ſpace ; with three times 
the velocity, three times the ſpace, will be paſſed over 


If the velocity be given, or remain the ſame, then 
the ſpace paſſed over will be as the time, viz. S:T; 
that is, it will be greater or leſs, as the time is ſo. 

But if neither the time nor velocity be given or 
known, then will the ſpace be in the compound ratio 
of both, viz. S: TV. Hence, in general, fnce 8: TV, 


we have V 1 that is, the velocity is always directly 
And alſo 
7. U that is, the time is as the ſpace directly, 


as the ſpace, and inverſely as the time. 


and as the velocity inverſely; or, in other words, it in- 
creaſes with the ſpace, and decreaſes With the velocity. 
If, therefore, in any reQtangle, one (ide repreſent 
the time, and the other fide the velocity, it is evident 
that the area of the ſaid rectangle will repreſent the 
ſpace paſſed over by an uniform motion in that time, 
and with that velocity. | 
Accelerated motion is produced by a conſtant im- 
pulſe or power, which keeps continually acting upon 
the body, as that of gravity which produces the 
motion of falling bodies; which ſort of motion is con- 
ſtantly accelerated, becauſe gravity every moment adds 
a new impulſe, which generates a new degree of velo- 
city; and the velocity thus increaſing, the motion muſt 
be quickened each moment, or the body' muſt fall fa- 
ſter and faſter the lower it falls. 
In like manner a body thrown perpendicularly up- 
ward, as a ball from a cannon, will have its motion 
continually retarded, becauſe gravity acts conſtantly 
upon it in a direction contrary to that given it by the 
powder; ſo that its velocity upwards muſt be con- 
tinually diminiſhed, and ſo its motion as continually 
retarded, till at laſt it be all deſtroyed. The body 
has then attained its utmoſt height, and is for a mo- 
ment motionleſs; after which it begins to deſcend with 
a velocity in the ſame manner accelerated, till it comes 
to the earth's ſurface, 
Since the momentum (M) of a body is compound- 
ed of the quantity of matter (Q ), and the velocity 


(V), we have this general expreſſion M=QV, * 


a. force of any b 
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or meet, 
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Jugted from it, and the fum or difference of the abſo- 

jute motions is the whole relative motion, or that 

which is made towards the ſame part. Again, this 
total motion towards the ſame parts, is the lame both 

before and after the ſtroke, in caſe the two bodies A 

and B impinge on each other; becauſe, whatever 

change of motion is made in one of thoſe bodies by 
the ſtroke, the ſame is produced in the other body 
towards the ſame part; that is, as much as the mo- 
tion of B is increaſed or decreaſed towards the ſame 
part by the action of A, juſt ſo much is the motion 
of A diminiſhed or augmented towards the ſame part 
by the equal te- action of B, by the third law of mo- 


caul: 


tion. 


In bodies not elaſtic, let x be the velocity of the 
bodies after the ſtroke (for, ſince we ſuppoſe them not 
claſtic, there can be nothing to ſeparate them aſter col- 
lifon 3 they muſt therefore both go on together, or 
with the ſame celerity). Then the ſum of the motions 
Qx+2x; whence, if the bodies 
QV+2/=Qx+2x, or 


after colliſion will be 
tend the lame way, we have 


if they meet, QU—2Y=Qx+2x; and accordingly 
or = 


It the body (B) be at reſt, then Y/=s, and the ve- 


IE 
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locities of the bodies after the ſtroke will be = 
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If the bodies are both in motion, and tend the con— 
trary way; then when Q=® and VV, it is plain 
7 


QV— 


equal bulks and velocities will deſtroy each other's mo- 
tion after the ſtroke, and remain at reſt. If Q=2 but 


V: V:: 6: 14, then 8 an which 


ſhews that e 
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Godies A and B in motion impinge on 
if they tend both the ſame way, 
ds the ſame part will be 
But if they tend towards contrary parts, 
hen the ſum of their motions towards the 
will be QV—2/; for fince the motion of 
e bodies is contrary to what it was before, it 
d by a contrary fign. 


eir motions towar 


Or thus ; be- 
nſpires with that of A, 


contrary, it is ſub- 
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Thus if the bodies be equal (viz. Q) and A with 
Io degrees of velocity impinge on 


If QS, and V: V:: 10: 6 we 


at reſt; then 


T. ger, the velocity after the ſtroke. 


9 —==x; that is, the bodies which meet with 


qual bodies meeting with unequal veloci- 
* hey will, after meeting the ſtroke, both go on 
the ſame way which the moſt prevalent body moved 


— be multiplied by the 
and Q, we ſhall have 
the momentum of A after the firoke 
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boſe the force of ano- 
he ſame letters in Ita- 


_ QV==Q2/_QgV==2Q7_ g v 
— V 
Q-2 Wre. 
the quantity of the motion loſt in A after the ſtroke, 
and conſequently is equal to what is gained in B, as 
may be ſhewn 1o the ſame manner. 


But f + of this expreſſion (viz. = 
ut ſince a part of this expreſſion (viz Q+ >) 


is conſtant, the loſs of motion will ever be proportional 
to the other part VS=, But this loſs or change of 
motion in either body is the whole effect, and ſo mea- 
ſures the magnitude or energy of the ſtroke. Where- 
fore any two bodies, not elaſtic, ſtrike each other 
with a ſtroke always proportiouable to the ſum of 
their velocities (VA) if they meet, or to the differ- 
ence of their velocities (VV) if they tend the ſame 
way. 
Hence, if one body (B) be at reſt before the ſtroke, 
then VS,; and the magnitude of the ſtroke will be as 
V ; that is, as the velocity of the moving body A; 
and not as the ſquare of its velocity, as many phi- 
loſophers (viz. the Dutch and Italians) maintain. 

In bodies perfectly elaſtic, the reſtitient power or 
ſpring by which the parts diſplaced by the ſtroke re- 
{tore themſelves to their firſt ſituation, is equal to the 
force impreſſed, becauſe it produces an equal effect; 
therefore, in this ſort of bodies, there is a power of 
action twice as great as in the former non-elaſtic bo- 
dies; for theſe bodies not only ſtrike each other by 
impulſe, but likewiſe by repulſe, they always repelling 
each other after the ſtroke. But we have ſhewn, that 
the force with which non-elaſtic bodies ſtrike each o- 
ther is as VV; therefore the reaction of elaſtic bo- 
dies is the ſame; that is, the velocity with which ela- 
ſtic bodies recede from each other after the ſtroke, is 
equal to the velocity with which they approached each 
other before the {troke. Whence if x and y be the 
velocities of two bodies A and B, tending the ſame 
way after the ſtroke, ince V—/=yz—x, we have 
x+V—/=y ; whence the motion of A after the ſtroke 
will beQ x, and that of B willbe x V- and 
the ſum of theſe motions will be equal to the ſum of 
the motions before the ſtroke, viz. Qx+Qx+2V— 
OV=QV+2Y. Whence, by reducing the equation, 
G — Qx+2x=QV—9V+22/Y; and x= 

. the velocity of the body A 
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Again, the velocity of B is x+V—/= 

SIRE 2 +V—V== 5 I Here 
<Q 

we ſuppoſe the bodies tend the ſame way before the 
ſtroke ; and it is evident from the equation above, 
that ſo long as QV+2 2/ is greater than M, the ve- 
locity (x) of A after the itroke will be affirmative, or 
the body A will move the ſame way after the ſtroke 
as before; but when is greater than QM, 
the velocity (x) will be negative, or the body A will 
be reflected back. : 

If the body B be at reſt, then ge; and x= 


WED, which ſhews the body A will go forwards 
or backwards, as QV is greater or leſſer than Q, or 


If 


A greater or leſſer than B. 
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If Q=3, QS, Vio, and Yo, then after the ſtroke 


n V—2V 30—20 10 
the velocity of A will be „ 
g Q+2 . 


=2, and the velocity of B will be eis. 


If the bodies are both in motion, and V;, the reſt is 


the ſame as before; then dla. < xn. 1.0, < of" velo- 


+ 
e 1 
3 
velocity of B after the ſtroke. rs 
If the bodies A and B move towards contrary parts, 
or meet each other, then will the relative velocity, to 
which the force of the ſtroke is proportional, be V 
and ſo the velocities of A and B after the ftroke will 
be x and x+V+/V; and fo the motion of A will beQx 
and Ox VTV the ſum of theſe motions in Qx 
+2x+2V+2V=QV—2/=the motion towards the 


ſame — before the ſtroke, Whence we have x= 
D * 9 and thereſore the velocity of B vill 


QV—2V—:22/ _2QV4+Q/—-9Y7 
be rs 2 WES 


If QV+22Y/ be greater than QV, the motion of 
the body A will be backwards; otherwiſe it will go 
on forwards as before. 


If Q'=3, 2=2, V=10, and Y=5; then will the ve- 

locity of A be 2 3 and ſo 
| 42 

the body A will go back with two degrees of ve- 

locity. The velocity of B, after the ſtroke, will be 

If the bodies are equal, that is, if Q=29, then x 

. which ſhews, that when equal bodies 


city of A after the ſtroke, and 


meet each other, they are refleted back with inter- 
changed velocities; for in that caſe allo the velocity of 


B becomes 


If the bodies are equal, and one of them at reſt, as 
B, then ſince Q=9, and Vo, we have the velocity 
of A after the ſtroke x=o; or the body A will abide 
at reſt, and the velocity of B will be V, the veloci- 
ty of A before the impulſe, as appears by the example 
in the figure referred to. 

If ſeveral bodies B, C, D, E, F, are contiguous 
in a right line, and another equal body A ſtrike B 
with any given velocity, it ſhall loſe all its motion, or 
be quieſcent after the ſtroke ; the body B which re- 
ceives it will communicate it to C, and C to D, and 
D to E, and Eto F; and becauſe action and re-ac- 
tion between the bodies B, C, D, E, are equal, as 
they were quieſcent before, they muſt continue ſo; 
but the body F, having no other body to re- act upon 
it, has nothing to obſtruct its motion; it will there- 
fore move on with the ſame velocity which A had at 
firſt, becauſe it has all the moiion of A, and the ſame 
quantity of matter by hypotheſis, 

Let there be three bodies A, B, C, and let A ftrike 
B at reſt; the velocity generated in B by the ſtroke 


aill be = 25% 


and ſo the momentum of B will be 


2 
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2 5. With this momentum B will ſtrike © Moti 


at reſt and contiguous to it; the velocity generated in Mel 


C will be 8 e. and its momentum will be 22 
OC, 


CCT TN 
If now we ſuppole B a variab.e quantity, while A 
and C remain the ſame, we ſhall find what Proportion 
it muſt have to each of them, in order that the momen. 
tam of C may be a maximum, or the greateſt poſſible 
by putting the fluxion thereof equal to nothiag ; that is, 
20 CS * . 
e oP whence we get QC 
QC+QL+2C+ £7) 
© D=0, and lo QC=2 ©; conſequently Q: D: Lic, 
or A: B:: B: C; that is, the body B 1s a geometri. 
cal mean between A and C. Hence if there be any 
number (1) of bodies in a geometrical ratio (7) to each 
other, and the firſt be A, the ſecond will be rA, the 


third A, and ſo on to the laſt, which will be a 
Alſo, the velocity of the firſt being V, that of the ſe. 
. V 20 2 
lte PE: 
cond will be * (for 2 

that of the third 6 that of the fourth , and 
I+r* 1e 

ſo on to the laſt, which will be — -nv. 


SF 


The momentum of the firſt will be AV, that of the 
ſecond 118 that of the third , thas of the 


I+r 
fourth Ds and ſo on to the laſt, which will be 
1 
lay, 


1+7 


To give an example of this theorem; if 7z=100, and 


r=2, then will the firſt body A be to the laſt . 
as I to 633825 Z00000000000000000000000, Near- 
ly; and its velocity to that of the laſt nearly as 
271022000000000000 to 1: laſtly, the momentum of 
the firſt to that of the laſt will be nearly as 1 to 
2338480000000. | 

If the number (2) of bodies be required, and the 
ratio of the momenta of the firſt and laſt be given as 
1 to M, and the ratio of the ſeries 7 given alſo; then, 


putting Lk, we have the momentum of the laſt 
n Sw: 
body expreſſed by TE SMR therefore 


the logarithm of M (. M) is equal to the logarithm 
of R (J. R)-multiplied by the power !; that is, 


I. M IXI. R; conſcquently N, the num- 


ber of bodies required. 
MOTTEUX (Peter), a French gentleman, born 
and educated at Rouen in Normandy. Coming over 
to England on account of the perſecution of the Pro- 
teſtants, he became a conſiderable trader in London, 
kept an Eaſt- India warehouſe in Leadenhall-ſtreet, 
and had a gentecl place in the general poſt- office, te. 
lating to foreign letters, being maſter of ſeveral Jan- 
guage 
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Motto guages. He was a man of wit and humour; and ac- 


| | . 
ouldines-qat he not only was qualified to oblige the world with 


quired ſo perfect a maſtery of the Engliſh language, 


a very good tranſlation of Don Quizete, but alſo 
wrote ſeveral ſongs, prologues, epilogues, &c. and 
what was (till more extraordinary, became a very emi- 
nent dramatic writer in a language to which he was 
not a native, He was at laſt, in the year 1718, found 
dead in a diſorderly houſe, on his birth-day, when he 
completed his 58th year. ä 

Morro, in armoury, a ſhort ſentence or phraſe, 
carried in a ſcroll, generally under, but ſometimes over, 
the arms; ſometimes alluding to the bearing, ſome- 
times to the name of the bearer, and ſometimes con- 
taining whatever pleaſes the fancy of the deviſer. 

MOVEABLE, in general, denotes any thing ca- 
pable of being moved. 

MoveaBLe Subjed, in Scots law, any thing that 
moves itſelf, or can be moved; in contradiſt inction to 
immoveable or heritable ſubjects, as lands, houſes, 
&c. 

MOVEMENT, in mechanics, a machine that is 
moved by clock-work. Sce CLock and WATCH. 

Perpetual Movement. Many have attempted to 
find a perpetual movement, but without ſucceſs; and 
there is reaſon to think, from the principles of me- 
chanics, that ſuch a movement is impoſſible: for tho?, 
in many caſes of bodies ating upon one another, 
there is a gain of abſolute motion, yet the gain is al- 
ways equal in oppoſite directions; fo that the quantity 
of direct motion is never increaſed. 6 

To make a perpetual movement, it appears neceſ- 
ſary that a certain ſyſtem of bodies, of a determined 
number and quantity, ſhould move in a certain ſpace 
for ever, and in a certain way and manner; and for 
this there muſt be a ſeries of actions returning in a 
circle, otherwiſe the movement will not be perpetual ; 
ſo that any action by which the abſolute quantity of 
force is increaſed, of which there are ſeveral ſorts, 
muſt have its correſponding counter- action, by which 
the gain is deſtroyed, and the quantity of force reſtored 
to its firſt ſtate. | 

Thus by theſe actions there will never be any gain 
of direct force to overcome the friction and reſiſtance 
of the medium; ſo that every motion being diminiſhed 
by thaw reſiſtances, they muſt at length languiſh and 

eaſe. 


MOVING eLaxts. See HepysAarUM, TREMELLA, 
and Mimosa, 

MOULD, or MouD, in the mechanic arts, a cavity 
cut with a deſign to give its form or impreſſion to ſome 
ſoſter matter applied therein; of great uſe in SCULe- 
TURE, Fouxpery, &c, See theſe articles. 

MovLy, in agriculture, a looſe kind of earth, every- 
where obvious on the ſurface of the ground, called 
alſo natural or mother earth; by ſome alſo pam. For 
an account of the nature and properties of this earth, 
ee Ackicurrusk, Part I. 
 JOULDINESS, a term applied to bodies which 

_ in the air, from ſome hidden principle of hu- 
midity therein 3 and whoſe corruption ſhews itſelf 
2 white down or ſanugo on their ſurface, 

ny Moder through a microſcope, appears like a 
on 0 N out of which ariſe herbs and flowers, 
© only in the bud, others full-blown, and others de- 
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cayed; each having its root, ſtalk, and other parts. _— 


Sce Mucosr. 

MOULDING, any thing caſt in a mould, or that 
ſeems to have been ſo though in reality it were cut 
with a chiſcl or the ax. 

MovLpinGs, in architecture, projeQures beyond 
the naked wall, column, wainſcot, &c. the aſſemblage 
of which forms corniches, door-ceſes, and other deco- 
rations of ARCHITECTURE. Sce that article. 

MOULIN (Charles du), a celebrated civilian, and 
one of the moſt learned men of the 16th century, was 
born of a conſiderable family at Paris in 1500, and 
acquired great reputation by his {kill in the law. He 
publiſhed many works, which have been collected to- 
gether, and printed in five volumes folio; and are juſtly 
conſidered as the moſt excellent works that France has 
produced on the ſubject of civil law. He died at Paris 
in 1566. 

Movuin (Peter du), a Proteſtant divine, believed 
to be of the ſame family with the former, was born in 
1568, He taught philoſophy at Leyden; and after- 
wards became chaplain to the princeſs of Navarre. 
At the king of England's defire he came hither in 


1615, and prepared a plan for the union of the Pro- 


teltant churches. The univerſity of Leyden offered 
him a profeſſorſhip of divinity in 1619: but he refuſed 
it, and preſided at the ſynod held by the Calviniſts at 
Alais in 1620. Some time after, being informed by 
Mr Drelincourt that the French king reſolved to have 
him thrown into priſon, he retired to Sedan, where 
the duke de Bouillon made him profeſſor of divinity, 
and miniſter in ordinary. He was employed by the 
Calviniſts in the moſt important affairs; and died at 
Sedan in 1658. His principal works are, 1. The 
anatomy of Arminianiſm. 2. A treatiſe on repent- 
ance, and the keys of the church. 3. The Capuchine, 
or the hiſtory of thoſe monks. 4. The buckler of 
faith, or a defence of the reformed churches. 5. The 
judge of controverſies and traditions. 6. The anatomy 
of the maſs. 7. The novelty of Popery. 

Peter du Moulin, his eldeſt ſon, was chaplain to 
Charles II. of England, and prebendary of Canter- 
bury, where he died in 1684, aged 84, He wrote, 
I. The peace of the ſoul, in French. 2. Clamor re- 
git ſanguiris; which Milton, by miſtake, attributed 
to Alexander Morus. 3. A defence of the Proteſtant 
religion, in Engliſh. 

MOULINET, is uſed, in mechanics, to ſignify 
a roller, which, being croſſed with two levers, 1s uſually 
applied to cranes, capſtans, and other ſorts of en- 
gines of the, like nature, to draw ropes, and heave up 
ſtones, &c. | 

MoulrixEr is alſo a kind of turnſtile, or wo-den 
croſs, which turns horizontally upon a ſtake fixed in 
the ground ; uſually placed in paſſages to keep out 
horſes, and to oblige paſſengers to go and come one 
by one. Theſe moulinets are often ſet near the out- 
works of fortified places at the fides of the barriers, 
through which people pals on foot. 

MOUND, a term uſed for a bank or rampart, or 
other fence, particularly that of carth. 

Mound, in heraldry, a ball or globe with a croſs 
upon it, ſuch as our kings are uſually drawn with, 
holding it in their left hand, as they do the ſceptre in 


the right. 
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MOUNT, an elevation of earth, oalled alſo moun- 


tain. See MounTAiN. 

MovunrT of Piety, certain funds or eſtabliſhments in 
Italy, where money is lent out on ſome ſmall ſecurity. 
There were alſo mounts of piety in England, raiſed by 
contribution for the benefit of people ruined by the 
extortions of the Jews. 

MOUNTAIN, a part of the earth riſing to a 
conſiderable height above the level of the ſurface 
thereof. 

The origin of mountains is variouſly aſſigned by 
philoſophers : ſome will have them coeval with the 
world, and created along with it ; others, among 
whom is Dr Burnet, will have them to take their riſe 
from the deluge, urging that the extreme irregularity 
and diſorder viſible in them, plainly ſhews they do not 
come immediately out of the hand of God, but are 
the wrecks of the old world, broken into the abyſs. 
Sce DELVUGE. 

Others again allege from hiſtory, that the roots 
of many hills being eaten away, the hills themſelves 
have ſublided and ſunk into plains; whence they con- 
clude, that where the corruption 1s natural, the gene- 
ration is ſo too, It appears certain to many, that 
ſome mountains muſt have generated gradually, and 
have grown up in proceſs of time, from the ſea-ſhells, 
&c. found in them, which they ſuppoſe may be ac- 
counted for from a violent wind blowing the ſand, &c. 
into huge-heaps, which were made into a maſs by the 
rain, &c. The origin of mountains, in the opinion of 
Mr Ray, ſeems to have been from exploſions by means 
of ſubterraneous fires; and he thinks it very probable, 
that they all have valt hollows beneath them: and 
that this might have been the means uſed at the crea- 
tion to make the dry land appear, he thinks no way 
diſſonant to reaſon, ſince hiſtory proves that fires have 
raged in ſubterraneous caverns under the ſeas; and 
there is no natural impoſſibility in fire's ſubſiſting in 
ſuch caverns, even when the carth was all over covered 
with water, as at the firſt creation. 

Mountains appear to many to be defects and blemiſhes 
in the earth; but they are truly of the utmoſt uſe and 
neceſſity to the well-being both of man and other ani- 
mals. They ſerve as ſcreens to keep off the cold and 
nipping blats of the northern and eaſtern winds; 
they ſerve for the production of a great number of 
vegetables and minerals, which are not found in any 
other ſoil; the long ridges and chains of lofty and 
topping mountains, being generally found to run 
from call to weſt, ſerve to ſtop the evagation of the 
vapours towards the poles, without which they would 
all run from the hot countries, and leave them defti- 
tute of rain. Mr Ray adds, that they condenſe theſe 
vapours, like alembic heads, into clouds; and fo, by a 
kind of external diſtillation, give origin to ſprings and 
rivers; and by amaſling, cooling, and conltipating 
them, turn them 1nto rain, and by that means render 
the fervid region of the torrid zone habitable. He 
farther adds, that many creatures cannot live but 
in particular ſituations; and even the tops of the 
higheſt and the coldeſt mountains are the only places 
where fome creatures, as well birds as quadrupeds, 
will live, 

M. Buffon remarks, that the higheſt mountains of 
the world, as well as the largeſt, are ſituated in the 
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torrid zone; and the nearer we approach the equator, Masa 
the greater arc the inequalities on the earth's ſurface — 
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„A ſhort enumeration of mountains and iſlang; 
ſays be) will be ſufficient to eftabliſh this point.— 
n America, the Cordileras, which are the highet 

mountains in the world, lie preciſcly under the equa- 
tor; and they extend on both fides a conſiderable 
way beyond the tropic circles. The higheſt moun. 
tains of the Moon, of Monomotapa, and the great and 
little Atlas in Africa, lie cither under or very near 
the equator. In Aſia, mount Caucaſus, the chain of 
which, under different names, runs into China, and 
through this whole extent, lies nearer the equatot 
than the poles. In Europe, the Pyrenees, the Alps, 
and the mountains of Greece, which form one chain, 
are ſtill leſs diſtant from the equator than the pole. 

« Theſe chains of mountains of which we have 
given an enumeration, are higher and of yreater ex. 
tent, both in length and breadth, than thole of more 
northern countries. With regard to their direction, 
the Alps form a continued chain which runs acroſs 
the whole continent from Spain to China. They 
commence on the ſea-coaſt of Galicia, join the Py. 
renees, traverſe France by Vivares and Auvergne, run 
through Italy, and ſtretch into Germany above Dal- 
matia, until they reach Macedonia; from thence they 
join the mountains of Armenia, the Caucaſus, the 
Taurus, the Imaus, and at laſt terminate on the coaſt 
of Tartary. Mount Atlas in the ſame manner tra- 
verſes the whole continent of Africa, from the king- 
dom of Fez to the Straits of the Red Sea. The 
mountains of the moon have likewiſe the ſame direc- 
tion; but the mountains of America have an oppoſite 
direction. The vaſt chains of Cordileras, and other 
mountains, run more from ſouth to north than from 
eaſt to welt.” 

This aſſertion concerning the magnitude and height 
of mountains, is no doubt neceſſary for the ſupport of 


his theory of the earth“; but it is by no means agree-  f 


able to fact. The mountains of the moon, 1 5 Ext, 
much nearer the equator than the Alps, are not, by 

all accounts, equal to them in ſize; one of the peaks 
of the Alps, named Mont Blanc, being reckoned the 
higheſt point of land in Europe, Alia, or Africa, 
According to ſome late computations, this peak is 
more than 800 feet higher than mount Etna would 
be with Veſuvius ſet on its top; ſo that we may 
reckon it little inferior to the higheſt mountains even 
in America. In Mr Forſter's account of the Southern 
Thule alſo, he tells vs of an exceeding high mountain 
ſeen on that iſland, and which was thought to be little 
leſs than two miles perpendicular; and yet this iſland 
lies in a very confiderable ſouth latitude : fo that 
the height of mountains ſeems by no means to be 
in proportion to the vicinity of the equator or torrid 
zone. 

The moſt remarkable mountain in the world for 
ſhape, is that called the needle mountain, or the ind. 
ceſſible mountain, in Dauphiny.—This is 2 vall hill, 
placed as it were bottom upwards, or ſet on its ſum- 
mit on the earth, with its broad baſe elevated in the 
air; it is but about looo paces in circumference àt 
bottom, and above 2000 at the top. On the centre 
of the plain at the top there ſtands another ſmall an 
very narrow, but very bigh hill, It obtained its 3 
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„ ſ-om the ſuppoſed impoſſibility of aſcending it, on ac- of the ſame kind. 


count of its projection outwards. Some hardy perſons, 
however, once ventured to climb it; and found at the 
top a number of the chamois, animals by no means 
qualified for climbing, and which doubtleſs had never 
ether aſcended or deſcended the mountain, and which 
mull be ſuppoſed to have bred there for many ages; 


. though it is very difficult to account for their coming 


here. 

: The difficulty and danger of aſcending to the tops 
of mountains, proceeds not ſrom the thinneſs of the 
air as has been commonly reported ; but the reafon 
is, that they riſe with ſuch a rugged and precipitate 
aſcent, that they are utterly inacceſſible. In ſome 
places they appear like a great wall of 600 or 700 feet 
high z in others, there ſtick out enormous rocks, that 
hang upon the brow of the ſteep, and every moment 
threaten deſtruRion to the traveller below. 

In this manner almoſt all the tops of the higheſt 
mountains are bare and pointed. And this naturally 
procceds from their being ſo continually aſſaulted by 
thunders and tempeſts. All the earthy ſubſtances with 
which they might have been once covered, have for 
ages becn waſhed away from their ſummits; and no- 
thing is left remaining but immenſe rocks, which no 
tempeſt has hitherto been able to deſtroy. 

Nevertheleſs, time is every day and every hour ma- 


king depredations; and huge fragments are ſcen tum 


bling down the precipiece, either looſened from the 
ſummit by the froſt or rains, or ſtruck down by light- 
ning. Nothing can exhibit a more terrible picture 
than one of theſe enormous rocks, commonly larger 
than an houſe, falling from its height with a noiſe 
louder than thunder, and rolling down the ſide of the 
mountain, Dr Plot tells us of one in particular, which 
heing looſened from its bed, tumbled down the preci- 
pice, and was partly ſhattered into a thouſand pieces. 
Notwithſtlanding, one of the largeſt fragments of the 
ſame, ſtill preſerving its motion, travelled over the 
plain below, croſſed a rivulet in the midſt, and at laſt 
ttopped on the other ſide of the bank! "Theſe frag- 
ments, as was faid, are often ſtruck off by lightning, 
and ſometimes undermined by rains; but the moſt u- 
ſual manner in which they are diſunited from the moun- 
tain, is by froſt; the rains inſinuating between the 
interſtices of the mountain, continue there until there 
comes a froſt ; and then, when converted into ice, the 
water ſwells with an irreſiſtible force, and produces 
the ſame effect as gun-powder, ſplitting the moſt ſo- 
lid rocks, and thus ſhattering the ſaramits of the 
mountain. | 
But not rocks alone, but whole mountains, are, by 
various Cauſes, difunited from each other. We ſee, 
in many parts of the Alps, amazing clefts, the ſides 
of which lo exactly correſpond with the oppoſite, that 
* doubt can be entertained of their having been once 
Joined together. At Czjeta, in Itzsly, a mountain was 
3 this manner by an earthquake; and there is 
dy og ene through it, that appears as if clabo— 
for as £,,. Ne Oy of man. In the Andes 
= n A requently ſeen. That at Thermo- 
3 ns _ been long famous. Thie moun- 
W roglodytes, in Arabia, has thus a paſſage 
gut: and that in Savoy, which nature began, 
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We have accounts of ſome of theſe diſruptions, im- 


diately after their happening. * In the month of 
June, in the year 1714, a part of the mountain of 
Diableret, in the diſtrict of Valais, in France, ſud- 
denly fell down, between two and three o'clock in the 
afternoon, the weather being very calm and ſerene. 
It was of a conical figure, and deſtroyed 55 cottages 
in the fall, Fifteen perſons, together with about 100 
beaſts, were alſo cruſhed beneath its ruins, which co— 
vered an extent of a good league ſquare, The duſt it 
occaſioned inltantly covered all the neighbourhood in 
darkneſs. The heaps of rubbiſh were more than 300 
feet bigh. They ſtopped the current of a river that 
ran along the plain, which now 1s formed into feveral 
new and deep lakes. There appeared, through the 
whole of this rubbiſh, none of thoſe ſubitances that 
ſzemed to indicate that this diſruption had been made 
by means of ſubterraneons fires. Moſt probably, th: 
baſe of this rocky mountain was rotted and decayed; 
and thus fell, without any extrancous violence.” In 
the ſame manner, in the year 1618, the town of Pleurs, 
in France, was buried beneath a rocky mountain, et 
the foot of which it was ſituated. 

Theſe accidents, and many more that might be 
enumerated of the fame kind, have been produced by 
various cauſes: by earthquakes, as in the mountain at 
Cajeta; or by being decayed at the bottom, as at 
Diableret. But the moit general way is, by the 
foundation of one part of the mountain being hol- 
lowed by waters, and thus wanting a ſupport, break- 
ing from the other. Thus it generally has been found 
in the great chaſms in the Alps; and thus it almoſt 
always is known in thoſe diſruptions of hills which 
are known by the name of /and-/lips. Theſe are no- 
thing more than the ſliding down of an higher piece 
of ground, diſrooted from its ſituation by ſubterra- 
neous inundations, and ſettling itſelf upon the plain 
below. 

There is not an appearance in all nature that ſo 
much aſtoniſhed our anceſtors as theſe land- lips. In 
fact, to behold a large upland, with its houſes, its corn, 
and cattle, at once looſened from its place, and float- 
ing as it were upon the ſubjacent water; to behold it 
quitting its ancient ſituation, and travelling forward 
like a ſhip, in queit of new adventures; this is cer— 
tainly one of the molt extraordinary appearances that 
can be imagined; and, to a people ignorant of the 
powers of nature, might well be conſidered as a pro- 
digy. Accordingly, we find all our old hiſtorians 
mentioning it as an omen of approaching calamities. 
In this more enlightened age, however, its cauſe is 
very well known; and, inſtead of exciting ominous 
apprehenſions in the populace, it only gives riſe to 
ſome very ridiculous law-ſuits among them, about 
whoſe the property ſhall bez whether the land which 
has thus ſlipt, ſhall belong to the original poſſeſſor, or 
to him upon whoſe grounds it has encroached and 
ſettled. What has been the determination of the 
judges is not ſo well known; but the circumſtances of 
the ſlips themſelves have been minutely enough and 
exactly deſcribed. 

In the lands of Slatberg, in the kingdom of Ircland, 
there ſtood a declivity gradually aſcending for near half 
a mile, In the ycar 1713, and ou the 10th of March, 
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the inhabitants perceived a crack on its fide, ſomewhat 


like a furrow made with a plough, which they im- 


puted to the effects of lightning, as there had been 
thunder the night before. However, on the evening 
of the ſame day, they were ſurpriſed to hear an hide- 
ous confuſed noiſe iſſuin 
the hill; and their curioſity being raiſed, they reſorted 
to the place. There, to their amazement, they found 
the earth for near five acres all in gentle motion, and 
ſliding down the hill upon the ſubjacent plain. This 


motion continued the remaining part of the day, and 
the whole night: nor did the noiſe ceaſe during the 
whole time; proceding, probably, from the attrition 
The day following, however, 


of the ground beneath, 
this ſtrange journey down the hill ceaſed entirely; 


and above an acre of the meadow below was found 


covered with what before compoſed a part of the de- 
clivity. 

However, theſe 
ſeems to deſcend, happen but very rarely. 


rFYOUs, 


avaidable deſtruction. 
times is found to ſlide > 


thus it is generally as fatal as before. 


oat that was buried under the ſame ruin. 


Attradion of MounTains. This is a late diſcovery, 
and a very conſiderable confirmation of Sir Iſaac New- 
According to the 
Newtonian ſyſtem, an attractive power is not only 
exerted between thoſe large maſſes of matter which 
conſtitute the ſun and planets ; but likewiſe between 
all comparatively ſmaller bodies, and even between the 
ſmalleſt particles of which they are compoſed. A- 
body, which 
ought to gravitate or tend toward the centre of the 
earth, in a direction perpendicular to its ſurface, ſup- 
poſing the ſaid ſurface to be perfectly even and ſphe- 
rical, ought likewiſe, though in a leſs degree, to be 
attracted and tend towards a mountain placed on the 
earth's ſurface : ſo that a plumb- line, for inſtance, of 
a quadrant, hanging in the neighbourhood of ſuch a 
mountain, onght to be drawn from a perpendicular 
ſituation, in conſequence of the attractive power of 


ton's theory of univerſa] gravity. 


greeably to this hypotheſis, a heavy 


the quantity of matter of which it is compoſed, aQtin 


in a direction different from that exerted by the whole 
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all round from the ſide of 


ſlips, when a whole mountain's ſide 
There are 
ſome of another kind, however, much more common; 
and, as they are always ſudden, much more dange- 
Thele are ſnow-ſligs, well known, and greatly 
dreaded by travellers. It often happens, that when ſnow 
has long been accumulated on the tops and on the ſides 
of mountains, it is borne down the precipice either by 
means of tempeſts or its own melting. At firſt, when 
tooſened, the volume in motion is but ſmall; but it 
gathers as it continues to roll, and, by the time it has 
reached the habitable parts of the mountain, it is ge- 
nerally grown of enormous bulk. Wherever it rolls, 
it levels all things in its way; or buries them in un- 
Inſtead of rolling, it ſome- 
from the top; yet even 
Nevertheleſs, 
we have had an inſtance, a few years ago, of a ſmall 
family in Germany that lived for above a fortnight 
beneath one of theſe ſnow-ſlips. Although they were 
buricd during that whole time in utter darkneſs, and 
under a bed of ſome hundred feet deep, yet they were 
Juckily taken out alive, the weight of the ſnow being 
fupported by a beam that kept up the roof; and 
nouriſhment being ſupplied them by the milk of a ſhe- 
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maſs of matter in the earth, and with a proportionably 
inferior degree of force. 

Though Sir Iſaac Newton had long ago hinted at 
an experiment of this kind ; and had remarked, that 
a mountain of an hemiſpherical figure, three miles 
high and fix broad, would not, by its attraction 
draw the plumb-line two minutes out of the perpendi. 
cular (4) :” yet no attempt to aſcertain this matter, by 
actual experiment, was made till about the year 1948; 
when the French academicians, particularly Meſſrs 
Bouguer and Condamine, who were ſent to Peru to 
meaſure a degree under the equator, attempted to 
diſcover the attractive power of Chimborago, a moun- 
tain in the province of Quito. According to their 
obſervations, which were however made under circym- 
ſtances by no means favourable to an accurate ſolution 
of ſo nice and difficult a problem, the mountain Chim. 
borago exerted an attraction equal to eight ſeconds, 
Though this experiment was not perhaps ſufficient to 
prove ſatisfactorily even the reality of an attraction, 
much leſs the preciſe quantity of it; yet it does not 
appear that any ſteps had been ſince taken to re- 
peat it. 

Through the munificence of his Britannic majeſty, 
the royal ſociety were enabled to undertake the execu- 
tion of this delicate and important experiment; the aſtro- 
nomer royal was choſen to conduct it. After various 
inquiries, the mountain Schehallien, ſituated ncarly in 
the centre of Scotland, was pitched upon as the moſt 
proper for the purpoſe that could be found in this iſland, 
The obſervations were made by taking the meridian 
zenith diſtances of different fixed ſtars, near the zenith, 
by means of a zenith ſector of ten feet radius; firlt on 
the ſouth, and afterwards on the north fide of the hill, 
the greateſt length of which extended in an eaſt and 
welt direction. 

Tt is evident, that if the maſs of matter in the hill 
exerted any ſenſible attraction, it would cauſe the 
plumb- line of the ſector, through which an obſerver 
viewed a ſtar in the meridian, to deviate from its per- 
pendicular fituation, and would attract it contrary 
ways at the two ſtations, thereby doubling the effect. 
On the ſouth fide the plummet would be drawn to the 
northward, by the attractive power of the hill placed 
to the northward of it : and on the north fide, a con- 
trary and equal deflection of the plumb-line would 
take place, in conſequence of the attraction of the hill, 
now to the ſouthward of it. The apparent zenith 

diſtances of the ſtars would be affected contrarywile; 
thoſe being increaſed at the one ſtation which were 
diminiſhed at the other : and the correſpondent quan- 
tities of the defleRion of the plumb-line would give 
the obſerver the ſum of the contrary attractions of the 
hill, acting on the plummet at the two ſtations ; the 
the half of which will of courſe indicate the attractive 
power of the hill. : 

The various operations requiſite for this experi- 
ment laſted about four months; and from them it ap” 
pears, that the ſum of the two contrary attractions © 
the mountain Schehallien, in the two temporary od 
ſervations which were ſucceſſively fixed half-way VP 
the hill (where the effect of its attraction would be 
greateſt) was equal to 11”. 6.— From a rough com- 


putation, founded on the known law of gravitation 


Ay a. very eaſ calculation it is found that ſuch a mountain would attract the plumb-line 118 from the perpendicular. 
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and on an aſſumption that the denſity of the hill is 
equal to the mean denſity of the earth; it appears 
that the attraction of the hill ſpuld amount to about 
the double of this quantity. Frem thence it was in- 
ferred, that the denſity of the hill is only about half 


the mean denſity of the earth. It does not appear, 
however, that the mountain Schehallien has ever been 
a volcano, or is hollow; as it is extremely ſolid and 
denſe, and ſeemingly compoſed of an entire rock. 

The inference drawn from theſe experiments may 
be reduced to the following : : : 

© 1, It appears, that the mountain Schehallien 
exerts a ſenſible attraction; therefore, from the rules 
of philoſophiſing, we are to conclude, that every moun- 
tain, and indeed every particle of the earth, is endued 
with the ſame property, in proportion to its quantity 
of matter. 

« 2, The law of the variation of this force, in the 
inverſe ratio of the ſquares of the diſtances, as laid 
down by Sir Iſaac Newton, is alſo confirmed by this 
experiment. For if the force of attraction of the 
hill had been only to that of the earth as the matter 
in the hill to that of the earth, and had not been 
greatly increaſed by the near approach to its centre, 
the attraction thereof muſt have been wholly inſenſible. 
But now, by only ſuppoſing the mean denſity of the 
earth to be double to that of the hill, which ſeems 
very probable from other conſiderations, the attrac- 
tion of the hill will be reconciled to the general law of 
the variation of attraction in the inverſe duplicate ratio 
of the diſtances, as deduced by Sir Iſaac Newton from 
the compariſon of the motion of the heavenly bodies 
with the force of gravity at the ſurface of the earth; 
and the analogy of nature will be preſerved. 

« 3. We may now, therefore, be allowed to admit 
this law, and to acknowledge, that the mean denſity 
of the earth is at leaſt double of that at the ſurface ; 
and conſequently that the denſity of the internal parts 
of the earth is much greater than near the ſurface. 
Hence alſo, the whole quantity of matter in the earth 
will be at leaſt as great again as if it had been all com- 
poſed of matter of the ſame denſity with that at the ſur- 
face; or will be about four or five times as great as if it 
were all compoſed of water. — This conclufion, Mr 
Maſkelyne adds, is totally contrary to the hypotheſis 
of ſome naturaliſts, who * ſuppoſe the earth to be only 
a great hollow ſhell of matter ; ſupporting itſelf from 
the property of an arch, with an immenſe vacuity in 
the midſt of it.” But, were that the caſe, the at- 
traction of mountains, and even ſmaller inequalities in 
the earth's ſurface, would be very great, contrary to 
experiment, and would affect the meaſures of the 
degrees of the meridian mnch more than we find they 
do; and the variation of gravity, in different latitudes, 
in going from the equator to the poles, as found by 
pendulums, would not be near ſo regular as it has been 
found by experiment to be. | | 

4. As mountains are, by theſe experiments, found 
ove of producing ſenſible deflections of the plumb- 
8 aitronomical inſtruments; it becomes a mat- 
6reat importance, in the menſuration of degrees 
in the meridian, either to chooſe places where the ir- 
regular attractions of the elevated parts may be ſmall; 
or where, by their lituation, they may compenſate or 
counteract the eſlects of each other,” 
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For meaſuring the heights of mountains, ſee the ar- Moſe 


tiele BARouITER, and the ſame in the ArPENDIix. 

MOUSE, in zoology. Sce Mus. 

Movse- Ear, in botany. See HikRAchiun. 

Movust- Tail. See Myosvrvus. 

Dor-Mouss. See Sortrx, 

MOUSUL, or Mosur, a town of Turkey in Aſia, 
ſeated on the weſtern bank of the river Tigris, nearly 
oppoſite to the place where Nineveh formerly itood. 
It is a large place, ſurrounded with high walls; but the 
houſes are ill- built, and in ſeveral places gone to ruin; 
however, it has a ſtrong caſtle and a citadel, It is a 
place of great trade, particularly in cloth and all 
ſorts of cottons and ſilks. At ſome diſtance from 
Mouſul is a moſque, in which they pretend the pro- 
phet Jonah lies. The inhabitants are generally Ma- 
hometans; but there are a great number of Neſtorian 
Chriſtians, It was beſieged in vain by the Perſians in 
1743. E. Lon. 41. 45. N. Lat. 35. 30. 

MOUTH, in anatomy, a part of the face, conſiſt- 
ing of the lips, the gums, the inſides of the cheeks, 
the palate, the ſalival glands, the os hyoides, the 
uvula, and the tonſils; which fee under the article 
Anartonr. Z 

Mr Derham obſerves, that the mouth in the ſeveral 
ſpecies of animals is nicely adapted to the uſes of ſuch 
a part, and well ſized and ſhaped for the formation of 
ſpeech, the gathering and receiving of food, the 
catching of prey, &c. In ſome creatures it is wide 
and large, in others little and narrow; in ſome it is 
formed with a deep inciſure into the head, for the 
better catching and holding of prey, and more eaſy 
comminution of hard, large, and troubleſome food; 
and in others with a ſhorter inciſure, for the gathering 
and holding of herbaceous food. In birds, it is neatly 
ſhaped for piercing the air; hard and horny, to ſup- 
ply the want of teeth; hooked, in the rapacious kind, 
to catch and hold their prey; long and lender in thoſe 
that have their food to grope for in mooriſh places 
and broad and long in thoſe that ſearch for it in the 
mud. Nor is the mouth leſs remarkable in inſects: 
in ſome it is forcipated, to catch, hold, and tear the 
prey ; in others aculeated, to pierce and wound ani- 
mals, and ſuck their blood; in others, ſtrongly rigid, 
with jaws and teeth, to gnaw and ſcrape out their 
food, carry burdens, perforate the earth, nay the 
hardeſt wood, and even ſtones themſelves, for houſes 
and neſts for their young. 

MOXA, alſo called artemiſia Chinenſis. Moxa, or 
mugwort of China. It is a ſoft Januginous ſubſtance, 
prepared in Japan from the young leaves of a ſpecies 
of mugwort, by beating them together when thoroughly 
dried, and rubbing them betwixt the hands, till only 
the fine fibres are left. 

The down on the leaves of mullein, cotton, hemp, 
&c. do as well as moxa. 

In the Eaftern countries it is uſed by burning it on 
the ſkin: a little cone of the moxa is laid upon the 
part, previouſly moiſtened, and ſet on fire at the top; 
it burns down with a temperate glowing heat, and 
produces a dark-coloured ſpot, F exulceration of 
which is promoted by applying a little garic ; the 
ulcer is left to difcharge, or is ſoon healed, ac- 
cording to the intention in uſing the moxa. See An- 
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MOYLE (Walter), a learned Engliſh writer in the 


18ch century, deſcended of a good family in Cornwall, 
where he was born in 1672. He was ſent to Oxford, 
and thence removed to the temple ; where he applied 
himſelf chiefly to the general, and more noble parts of 
the law, ſuch as led him to the knowledge of the con- 
ſtitution of the Engliſh government. In 1697 he had 
a ſhare with Mr Trenchard in writing a pamphlet, 
antitled, “ An argument ſhewing that a ſtanding army 
is inconliſtent with a free government, and abiolutely 


deſt ructive to the conſtitution of the Engliſh monarchy.”? 


He tranſlated X<nophon's diſcourſe upon improving 
tlie late of Athens. He was for ſome time member 
of parliament, in which he always acted an honourable 
part; applying himſelf to the improvement and regu- 
lation of trade, and the employment of the poor, which 
has ſv ncar a connection with trade. He afterwards 
retired to his ſeat at Bake in Cornwall, where he ap- 
plied l:imſclf with vigour to his ſtudies, and died in 
1721. In 1726, his works were printed at London, 
in 2 vols 8vo. 

MUCILAGE, in pharmacy, is in general any viſ- 
cid or glutinous liquor. 

Mocirack, alſo imports the liquor which princi- 
pally ſerves to moiſten the ligaments and cartilages of 
the articulations; and is ſupplied by the mucilaginous 
glands. 

MUCOR, in botany, a genus of the order of fungi, 
belonging to the cryptogamia claſs of plants. There 
are 12 ſpecies; the molt remarkable of which are, 
1. The ſpzroceplialus, or grey round-headed mucor, 
growing upon rotten wood, and ſometimes upon de- 
caycd plants and moſſes. The ſtalks of this are gene- 
rally black ; about a line in height, bearing each at the 
top a ſpherical ball about the ſize of a pin's head; its 
coat or rind is covered with a grey powder, and con- 


taining within g black or fuſcous ſpongy down. The 


coat burſts with a ragged, irregular margin. 2. The 
lichenoides, or little, black, pin headed mucor. This 
ſpecies grows in groups near to each other, in chaſms 
of the harks of old trees, and upon old park-pales. 
The ſtalks are black, about two lines in height; 
bearing each a ſingle head, ſometimes a double or 
treble one, of the hze of multard or poppy ſeeds, of 
a roundiſh figure at firſt, but when burſtj often flattiſh 
or truncated, and of a black colour. The internal 
powdered down 15 black, with a tinge of green. 3. The 
mueedo, or common grey mould, grows on bread, 
fruits, plants, and other ſubſtances in a putrid ſtate. 
It grows in clullers; the ſtalks a quarter of an inch 
tigh, pellucid, hollow, and cylindrical ; ſupporting 
each a ſingle globular head, at firſt tranſparent, after- 
wards dark grey; which burſts with claltic force, and 
cjects ſmall round feeds diſcoverable by the microſcope. 
4. The glaucus, or grey cluſter-headed 'mould, 1s 
found on rotten apples, melons, and other fruits; as 
alſo upon decayed wood, and the ſtalks of wheat. 
Theſe are of a pellucid grey colour; the Ralks gene- 
rally ſingle, ſupporting a ſpherical ball, which, when 
magnified, appears to be compounded of numerous, 
fine, moniliform, necklace-like radii. 5. The cruſta- 
ceus, or fingered mould, is frequent upon corrupted 
food of various kinds. It is of a white aqueous co- 
lour; the ſtalks fingle, each ſupporting at the top four 
or five necklace-like radii, diverging from the fame 
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point or centre. 6. The ſepticus, or yellow f 
mucor, is found on the Le of «HP. ſuch * Ma. 
and beech, &c. ſometimes upon dry ſticks, and fre. 
frequently upon the tan or bark in hot-houſes. It ;; 
of no certain ſize or figure, but of a fine yellow colour. 
and a ſubſtance reſembling at firſt cream beat up Rk | 
froth. In the ſpace of 24 hours it acquires a thin 
filmy coat, becomes dry, and full of a ſooty powder 
adhering to downy threads. The ſceds under the mi. 
eroſcope appear to be globular. Haller ranks it un. 
der a new genus, Which he terms /#/ig2; the charac. 
ters of which are, that the plants contained under it 
are ſoft, and like butter at firſt, but ſoon change into 
a black ſooty powder. 

MUCUS, a mucilaginous liquor ſecreted by certain 
glands, and ſerving to lubricate many of the internal 
cavities of the body. In its natural ſtate it is gene» 
rally limpid and colourleſs; but, from certain cauſes, 
will often aſſume a thick conſiſtence and whitiſh co- 
lour like pus. As it is ſometimes of very preat im- 
portance in medicine to diſtinguiſh theſe two fluids 
from each other, this was lately propoſed as the ſub- 


of Edinburgh. The prize was gained by Mr Charles 
Darwin ſtudent of medicine from Litchfield. The con- 
cluſions drawn from his experiments were, 

1. Pus and mucus are both ſoluble in the vitriolic 
acid, though in very different proportions, pus being 
by far leaſt ſoluble, 7 

2. Theaddition of water to either of theſe compounds 
decompoſes it. The mucus thus ſeparated, either 
ſwims in the mixture, or forms large floccul: in it; 
whereas the pus falls to the bottom, and forms, on a- 
gitation, an uniform turbid mixture. | 

3 Pus is diffufible through a diluted vitriolic acid, 
though mucus is not. The ſame alſo occurs with wa- 
ter, or with a ſolution of ſea ſalt. 

4. Nitrous acid diſſolves both pus and mucus. Wa- 
ter added to the ſolution of pus produces a precipi- 
tate, and the fluid above becomes clear and green, 
while water and the ſolution of mucus form a turbid 
dirty-coloured fluid, | 

5. Alkaline lixivium diſſolves, though ſometimes 
with difficulty, mucus, and generally pus. 

6. Water precipitates pus from ſuch a mixture, but 
does not mucus, 

7. Where alkaline lixivium does not diſſolve pus, it 
ſtill diſtinguiſhes it from mucus, as it then prevents its 
diffuſion through water. 

8. Coagulable lymph is neither ſoluble in concen- 
trated nor diluted vitriolic acid. 

9. Water produces no change on a ſolution of ſe- 
rum in alkaline lixivium, until after long ſtanding, and 
then only a very flight ſediment appears. 

10. Corroſive ſublimate coagulates mucus, but does 
not pus. 

From the above experiments it appears, that ſtrong 
vitriolic acid and water, diluted vitriolic acid, and cau- 
ſtic alkaline lixivium and water, will ſerve to diltin- 
guiſh pus from mucus ; that the vitriolic acid can ſe· 
parate it from coagulable lymph, and alkaline lixivium 
trom ſerum. 

Hence, when a perſon has any expectorated mat- 
ter, the compoſition of which he wiſhes to aſcertam, 


let him diſſolve it in vitciolic acid, aud in cauſtic = 
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line lixivium. And Ict him add pure water to both 
ſolutions. If there be a fair precipitation in each, he 
may be aſſured that ſome pus is preſent. But if there 
he a precipitation in neither, it is a certain teſt that 
the mixture is entirely mucus, If the matter cannot be 
made to diſſolve in alkaline lixivium by time and tritu— 
ration, we have alſo reaſon to believe that it is pus. 

MUD-1xnGuaNna, the American name of a remark- 
able kind of two-footed amphibious animal found in 
South Carolina, firſt obſerved by Dr Garden of Char— 
leſtown, and afterwards deſcribed by John Ellis, F. R. S. 
iu the Phil. Tranſ. p. 189. 

« It is found (ſays he) in ſwampy and muddy places, 
by the ſide of pools, under the trunks of old trees that 
hang over the water. 


« The leſſer one B, which is preſerved in ſpirits, 
Jr meaſures about 9 inches in leugth; and appears to 


be a very young ſtate of the animal, as we may ob— 
ſerve from the fin of the tail, and the opercula or co— 
verings of the gills being not yet extended to their 
full ze. Theſe opercula, in their preſent date, couſiſt 
each of three indented lobes, hiding the gills from view, 
and are placed juſt above the two feet. Theſe teet 
appear like little arms and hands, each furniſhed with 
four fingers, and each finger with a claw. 

« In the ſpecimen A, which is 31 inches long, the 
head is ſomething like an eel, but more compreſſed; 
the eyes are ſmall, and placed as thoſe of the cel are. 
In this they are ſcarce viſible. This ſmallneſs of the 
eye belt ſuits an animal that lives ſo much in mud. The 
noſtrils are very plainly to be diſtinguiſhed ; theſe, 
with the gills, and remarkable length of the lungs, 
ſhew it to be a true amphibious animal. 'The mouth 
is ſmall in proportion to the length of the body; but 
its palate and inſide of the lower jaw (ſee fig. C.) are 
well provided with many rows of pointed teeth: with 
this proviſion of nature, added to the ſharp exterior 
bony edges of both the upper and under jaw, the ani- 
ma] ſcems capable of biting and grinding the hardeſt 
kind of food, The ſkin, which is black, and full of 
inall ſcales, reſembles ſhagreen. Theſe ſcales are of 
different ſizes and ſhapes, according to their ſituation; 
but all appear ſunk into its gelatinous ſurface: thoſe 
along the back and belly are of an oblong oval form, 
and cloſe ſet together; in the other parts they are 
round, and more diltint. Both the ſides are mottled 
wich {mall white ſpots, and have two diſtinct lines com- 
poted of ſmall white ſtreaks continued along from the 
icet to the tail. The fin of the tail has no rays, and 
1» no more than an adipoſe membrane like that of the 
eel; this fin appears more diſtinctly in the dry animal 
than in thoſe that have been preſerved in ſpirits. 

1 The opercula, or coverings to the gills, in dry ſpe- 
mens, appear ſhrivelled up; but yet we may plainly 
ice that they have been doubly pennated. Under theſe 
coverings are the openings to the gills, three on cach 
lide, agreeable to the number of the opercula. In the 
Plate, at fig. F. the fins are repreſented as they appear 
when juſt taken out of the water and put into the ſpi- 
rits of wine, 
: f Phe form of theſe pennated coverings approach 
y near to what I have fome time ago oblerved in the 
ara, or aquatic ſtate of our Englifh lacerta, known 
” _ name of ef? or avater-newt, (ice fig. D and E), 
uch ſerve them for coverings to their gills, and for 
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fins to ſwim with during this ſtate; and which they 


loſe, as well as the fins of their tails, when they change * 


and become land- animals; as I have obſerved by keep- 
ing them alive for ſome time myſelf. 

« Kecollecting theſe obſervations on the changes of 
our lizard, and at the ſame time the many remarkable 
changes in frogs, I began to ſuſpect whether this aui— 
mal might not be the larva ſtate of ſome large kind of 
lizard; and therefore requeſted the favour of Dr So— 
lander to examine with me the lacertas in the Britiſh 
Muſeum, that we might ſee whether any of the young 
ones had only two feet; but after carefully going thro? 
many kinds, we could plainly diſcover four feet per- 
fectly formed, even in thoſe that were but juſt coming 
out of their eggs. 

„ During this (tate of uncertainty, I forwarded to 
Dr Linnzvs of Upſal, at Dr Garden's requeit, his 
account of the largeſt ſpecimen, and at the ſame time 
ſent him one of the ſmaller ſpecimens preſerved in ſpi— 
rits; deliring his opinion, for my own as well as Dr 
Gardens ſatisfaction. 

„% About the end of January laſt I was favoured 
with an anſwer from the profeſſor, dated Upſal, Dec. 
27th 1765; wherein he ſays, 

& 1 received Dr Garden's very rare two-footed ani- 
mal with gills and lungs. The animal is probably the 
larva of ſome kind of lacerta, which I very much deiire 
that he will particularly inquire into. If it does not 
undergo a change, it belongs to the order of nantes, 
which have both lungs and gills; and if fo, it muit Le 
a new and very diftin& genus, and ſhould moſt pro- 
perly have the name of ren. I cannot poſſibly de- 
ſcribe. to you how much this two-footed animal has 
exerciſed my thoughts; if it is a larva, he will no 
doubt find ſome of them with four feet. It is not an 
eaſy matter to reconcile it to the larva of the lizard 
tribe, its fingers being furniſhed with claws ; all the 
larvas of lizards that I know are without them, (digi- 
tis muticis). Then, allo the branchiz, or gills, are 
not to be met with in the aquatic ſalamanders, which 
are probably the larvas of lizards. Further, the croak- 
ing noiſe or ſound it makes, does not agree with the 
larvas of thoſe animals; nor does the fituation of the 
anus. So that there is no creature that ever I ſaw, that 
I long ſo much to be convinced of the truth, as what 
this will certainly turn out to be. 

« P. S. In a letter lately received from Dr Gar- 
den, he mentions one remarkable property of this ani- 
mal, which is, that his ſervant endeavouring to kill one 
of them by daſhing it againſt the tones, it broke iato 
three or four pieces: he further ſays, that he has had 
an opportunity of ſeeing many of them lately of a 
much larger ſize, and that he never ſaw one with more 
than two feet; fo that he is fully convinced that it is 
qute a new genus of the animal-kingdom,” 

MUFFLE, in chemiſtry, a veſſel much uſed in ſome 
metallurgic operations. In figure it repreſents an ob- 
long arch or vault, the hinder part of which is cloſed 
by a ſemicircular plane, and the lower part, ox floor 
of which, is a rectangular plane. It is a little oven 
that is placed horizontally in aſſay and enamelling fur— 
naces, ſo that its open fide correſponds with the door 
of the fire-place of the furnace. Under this arched 
oven {mall cupels, or crucibles, are placed; and the ſub- 
ſtances contained are thus expoſed to heat without con- 
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tact of fuel, ſmoke, or aſhes, 

MUFTI, the chief of the eccleſiatical order, or 
primate of the muſſulman religion. The authority of 
the mufti is very great in the Ottoman empire; for 
even the ſultan himſelf, if he would preſerve any ap- 
pearance of religion, cannot, without hearing his opi— 
nion, put any perſon to death, or ſo much as inflict 
any corporal puniſhment, In all actions, eſpecially 
criminal ones, his opinion is required, by giving him 
a writing in which the caſe is ſtated under feigned 
names; which he ſubſcribes with the words, He Hall, 
or, Shall not be puniſhed. Such outward honour is paid 
to the mufti, that the grand fignior himſelf riſes up to 
him, and advances ſeven ſteps to meet him when he 
comes into his preſence. He alone has the honour of 
kiſſing the ſultan's left ſhoulder, whilſt the prime vizier 
kiſſes only the hem of his garment. When the grand 
ſignior addreſſes any writing to the mufti, he gives him 
the following titles: To the eſad, the wiſe/t of the wiſe, 
inſtructed in all knowledge, the moſt excellent of excel- 
lents, abſtaining from things unlawful, the ſpring of vir- 
tue and of true ſcience, heir of the prophetic doctrinet, 
reſotver of the problems of faith, revealer of the orthodox 
articles, key of the treaſures of truth, the light to the 
doubtful allegories, ſtrengthened with the grace of the 
ſupreme Legiſlator of mankind, may the Maſt High God 
perpetuate thy virtues! The election of the mufti is 
ſolely in the grand ſignior, who preſents him with a 
velit of rich ſables, & e. If he is convicted of treaſon, 
or any great crime, he is put into a mortar kept for 
that purpoſe ia the Seven Towers at Conſtantinople, 
and pounded to death. 


MUGGLETONIANS, a religious ſe& which aroſe 


in England about the year 1657; ſo denominated from 
their leader Lodowick Muggleton, a journeman-taylor, 
who, with his aſſociate Reeves, ſet up for great pro- 
phets, pretending, as it is ſaid, to have an abſolute 
power of ſaving and damning whom they pleaſed; and 
giving out that they were the two laſt witneſſes of God 
that ſhould appear before the end of the world. 

MUGIL, the muLLET; in ichthyology, a genus of 
fiſhes belonging to the order of abdominales. The 
lips are membranaceous, the inferior one being cari- 
nated inwards; they have no teeth; the branchioſtege 
membrane has ſeven crooked rays; the opercula are 
{ſmooth and round; and the body is of a whitiſh co- 
lour. There are two ſpecies, diſtinguiſhed by the num— 
ber of rays in the back-fin. 

The mullet is juſtly ranked by Ariſtotle among the 
piſces littorales, or thoſe that prefer the ſhores to the 
full ſea; they are found in great plenty on ſeveral of 
the ſandy coalts of our iſland, and baunt in particular 
thoſe ſmall bays that have influxes of freſh water. 
They come in great ſhoals, and keep rooting like hogs 
in the ſand or mud, leaving their traces in form of 
large round holes. They are very cunning: and when 
ſurrounded with a net, the whole ſhoal frequently 
eſcapes by leaping over it; for when one takes the 
lead, the others are ſure to follow. This circumſtance 
is obſerved by Oppian ; who alſo informs us, that if 
theſe fiſhes fail to get over at the brit leap, they never 
attempt a ſecond, but lie without motion as if they re- 
ſigned themſelves to their fate. Mr Pennant ſays he 
is uncertain whether this laſt obſervation holds good or 
not: however, Oppian had good opportunity of exa— 
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mining thoſe fiſh, as they ſometimes ſwarm on the coaf, V 
of the Mediterranean. Near Martegues, in the ſouth 
of France, abundance of mullets are taken in were 


the males, which are there called alletants, and of the 
roes of females, which are called botar, is made botargo. 
The materials are taken out entire, covered with {al; 
for four or five hours, then preſſed a little between tuo 
boards or ſtones, waſhed, and at laſt dried in the ſun 
for 13 or 14 days. 

This fiſh was ſometimes made the inſtrument of 3 
horrible puniſhment for unfortunate gallants. It wa 
uſed-both at Athens and Rome; but it is very doubt. 
ful whether it was a legal puniſhment or not. By Ho- 
race it is mentioned in the following lines: 

Difcineta tunica fugiendum eft, et pede nuda ; 
Ne nummi pereant, aut P\GA, aut denique fama. 
Satyr. II. lib. i. 11. 

The mullet is an excellent fiſh for the table, but at 
preſent not a faſhionable one. 

MUGWORT, in botany, a ſpecies of ARTEMIS. 
An infuſion of this plant in white wine, or a bath 
made of it, has been always eſteemed an emmenagogue, 
and uſeful in difficult parturition. The leaves, when 
young and tender, are frequently made uſe of by the 
Highlanders of Scotland as a pot-herb. "The country- 
people in Sweden driak a decoction of them for the 
ague. 

*MUID, a large meaſure in uſe among the French, 
for things dry. The muid is no real veſſel uſed as a 
meaſure, but an eſtimation of ſeveral other meaſures ; 
as the ſeptier, mine, minot, buſhel, &c. 

Mv1D, is alſo one of the nine caſks, or regular vel- 
ſels uſed in France, to put wine and other liquors in, 
The muid of wine is divided into two demi-muids, 
four quarter muids, and eight half-quarter muids, con- 
taining 36 ſeptiers, 

MULAT'TO, a name given in the Indies to thoſe 
who are begotten by a negro man on an Indian wo- 
man, or by an Indian man on a negro woman. 

MULBERRY, in botany. See Moxvus. 

MULCT, a fine of money laid upon a man who 
has committed ſome fault or miſdemeanour. 

MULE, in zoology, a mongrel kind of quadruped, 
uſually generated between an aſs and a mare, and ſome- 
times between a horſe and a ſhe- aſs; but the fignihct- 
tion of the word is commonly extended to every Kit 


of animal produced by a mixture of two different ipe- 


cies. There are two kinds of theſe animals; one from 
the he- aſs and mare, the other from the horſe and the 
ſhe-aſs, We call them indifferently Mule, but the 
Romans diltingviſhed them by proper appellations. 
The firſt kind are the beſt and moſt eſteemed; as be- 
ing larger, ſtronger, and having leaſt of the als in their 
diſpoſition. The largeſt and ſtouteſt aſſes, and the 
faireſt and fineit mares, are choſen in thoſe countrics 
where theſe creatures are molt in uſe; as in Spain, 21 
and Flanders. In the laft eſpecially, they ſueccede 

in having very ſtately mules from the fize of their mares 
ſome of them 16, and ſome 17 hands high, which are 
very ſerviceable as ſumpter-mules in the army. yi 
ſince the Low Countries are no longer under the ff 
minion of Spain, they breed fewer mules. 1 heſe god 
tures are very much commended for their being ſtrong 


. . . main - 
r, ſurer footed, going eafier, being more cheaply N 
er, ſurer footed, going „ being * 


| Mu. 
made of reeds placed in the ſhallows. Of the milts of 
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nd laſting longer than horſes. 'They are com- 
_— a black- I. or quite black, with that ſhi- 
ning liſt along the back and croſs the ſhoulders, which 
diftinguiſhes aſſes. In former times they were much 
more common in this country than at preſent; being 
often brought over in the days of Popery by the Ita- 
lian prelates. They continued longeſt in the ſervice 
of millers; and are yet in uſe among them in ſome 

laces, on account of the great loads they carry on 
their back. As they are capable of being trained for 
riding, bearing burdens, and for draught, there is no 
doubt that they might be uſefully employed in many 
different ſervices. But they are commonly found to be 
vicious, ſtubborn, and obſtinate to a proverb; which 
whether it occaſions or is produced by the ill ulage 
they meet with, is a point not eafily ſettled. Whatever 
may be the caſe of aſſee, it is allowed that mules are 
larger, fairer, and more ſerviceable in mild than in 
warm climates, In the Britiſh American colonies, 
both on the continent and in the iſlands, but eſpecially 
in the latter, they are much uſed and eſteemed; ſo that 
they are frequently ſent to them from hence, ſuffer 
el, in the paſſage, and die much ſeldomer than horſes, 
and commonly yield, when they arrive, no inconſider- 
able profit, 

It hath commonly been aſſerted, that animals produ- 
ced by the mixture of two heterogeneous ſpecies, are 
incapable of generating, and thus perpetuating the 
monſtrous breed; but this, we are informed by M. Buf- 
fon, is now diſcovered to be a miſtake. Ariſtotle, 
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mare, and that the junction produces an animal which 
the Greeks call hinnus, or ginnus. He likewiſe re- 
marks, that the ſhe-myle eahly conceives, but ſeldom 
brings the fœtus to perfection. But the moſt remark- 
able and well atteſted inſtance of this fact, is mentioned 
in a letter read by M. d*'Alembert before the academy 
of ſciences, which informed him that a ſhe-mule in the 
iſland of St Domingo had brought forth a foal. The 
fact was atteſted by perſons of the moſt unqueſtionable 
veracity ; and other inſtances, though not ſo well au- 
thenticated, are adduced by our author. We may 
therefore, continues M. Buffon, conſider it as an eſta- 
bliſhed ſad, that the he-mule can generate, and the 
ſhe-mule produce, Like other animals, they have a 
ſeminal liquor, and all the organs neceſſary to genera- 
tion. But mongrel animals are always leſs fertile and 
more tardy than thoſe of a pure ſpecies. Beſides, mules 
have never produced in cold climates, ſeldom in warm 
regions, and ſtill more ſeldom in temperate countries, 

ence their barrenneſs, without being abſolute, may 
be regarded as poſitive; ſince their productions are ſo 
rare, that a ſcw examples can be only collected. 

The tranſlator of Buffon's works, in a note on the 
paſſage above-quoted, hath given a remarkable and 


ne- mule in the north of Scotland. Having heard that 
a mule, belonging to Mr David Tullo farmer in Auch- 
lertyie, in the county of Forfar, had ſome years ago 
wh. up forth a foal, he tranſmitted a few queries to 
5 mY Mr Tullo; and requeſted that his anſwers 
SE . e legally atteſted before a magiſtrate. This 
3 was cheerfully complied with; and the follow- 
8 1 an exact copy of the queries, anſwers, and at- 
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ſays he, tells us, that the mule engenders with the_ 


well authenticated inftance of the prolific powers of a 
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teſtations. 


Interrogatories to be put to Mr Tullo tenant in 
Auchtertyre, pariſh of Newtyle, and county of Forfar, 
with his anſwers thereto, ; 

I-99, Had you ever a ſhe-mule ? At what period? 
Is it true that the mule had a foal? At what time was 
ſhe covered; and when did ſhe foal? . 

Anſwered by Mr Tullo: That he bought a ſhe- 
mule about 20 years ago: That ſhe was conſtantly in 
ſeaſon for a borſe: That, about ſome years thereafter, 
he gave her a horſe; and that ſhe thereafter gave 
him a foal, about the 1oth of June. The mule's price 
was 41. 57. Sterling. 


zdo, What was the colour of the foal ? Was there 


any thing particular in its figure? 

Anſwer: The foal was exactly the colour of its mo- 
ther, inclined to black, with a very large head, big 
ears, and ſmall tail; and the declarant thinks, had its 
head been weighed when foaled, it would have weigh- 
ed nearly as much as its body. 

3tio, How long was the animal allowed to live? 

Anſwer: The next day after the mule foaled, it was 
ſent, with its mother, to the Loch of Lundie, in order 
to let the foal die, as the declarant could not want the 
mule's work, and the mother ſeemed not fond of the 
foal: That it was accordingly left, and next day came 
to Auchtertyre, about two miles diſtance, over a hill, 
with the cattle of Auchtertyre, that had been grazing 
near to that place, and was drowned in a ditch the day 
following. 

4to, Was its ſkin preſerved, or the head, or any 
other bones of the ſkeleton ? Could any part thereof 
be ſtill found? | 

Anſwered: Neither the ſkin, nor any part of the 
ſkeleton was preſerved, nor can now be had; though 
the declarant has often regretted the not preſerving the 
foal, as its mother always performed any work that a 
horſe of 15/. value could do. 

5to, Is the mother fill alive? What is her age? 

Anſwer: The mother died about eight years ago, 
of an epidemic cold that was raging among the horſes 
in this country: The mule bad little or no milk after 
foaling, and the foal got ſome cow's milk: And this is 
all that he remembers of the matter. David Torro. 

Auchtertyre, 4th February 1780. 

We James Small tenant in Burmouth, and Roubert 
Ramſay tenant in Newtyle, bercby certify, That we 
have often ſeen the mule above-deſcribed; and we know 
that ſhe had a foal, as is narrated by David Tullo. 

| James SMALL, Ros. Ramsar, 
Ballantyne houſe, 4th February 1780. 

The within interrogatories were put to David Tullo 
tenant in Auchtertyre, anent he mule he had, and the 
foal ſhe produced; to which he gave the anſwers ſub— 
Joined to each query, and ſigned them; as did James 
Small and Robert Ramſay, atteſting the truth thereof, 
in preſence of Georce WarTson, J. P. 

Ihe original atteſtation is in he poſſeſſion of the 
tranſlator ; and he lately tranſmitted notorial or au» 
thenticated copies of it to the count de Buffon, and 
to Thomas Pennant, Eſq; of Downing, in Flint» 
ſhire, 

MULIER, in law, ſignifies the lawful iſſue born 
in wedlock, though begotten before. The mulier is 

pre- 


Mule. 


Mull 
0 
Mulius. 


+ See the 
article Ba- 
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MU 1 
preferred to an elder brother born out of matrimony ; 
as ſor inſtance, if a man has a ſon by a woman before 
marriage, which iſſue is a baſtard, and afterwards mar- 
ries the mother of the baſtard, and they have another 
ſon, this ſecond ſon is mulier and lawful, and ſhall be 
heir of the father; but the other can be heir to no 
perſon T. By the civil law, where a man has iſſue by 
a woman, if after that he marries her, the iflue is mu- 
lier. 

MULL, one of the Weſtern Iſlands of Scotland, 
about 24 Scots miles long, and as much in breadth. 
It is in general rocky and barren, not producing a 
ſufficient quantity of corn for the inhabitants; but 
about i800 head of cattle are annually exported. 
The iſland was originally part of the dominions of the 
Lords of the Ifles; but in after-times it became part 
of the poſſeſſions of the ancient and valiant family of 
Macleanes, who ftill retain one-half, The other is 
the litigated property of the duke of Argyle, whoſe 
anceltor poſſeſſed himſelf of it in 1674, on account of 
a debt; but after the courts of law had made an adju- 
dication in his favour, he was obliged to ſupport their 
decree by force of arms. 

MuLL of Cantire, the ſouth cape or promontory of 
the connty of Cantire or Mull, in the frith of Clyde, 
in the welt of Scotland, 

Mvr1u of Gallaavay, the ſouth cape or promontory 
of all Scotland, in the county of Galloway, on the Iriſh 
Sca. 

MULLER, or ReciomoxnTaxvs (John), a cele- 
brated aſtronomer of the 15th century, was born at 
Koningſhoven in Franconia in 1436, and acquired 
great reputation by publiſhing an abridgment of Pto- 
lemy's Almageſt, which had been begun by Purback. 
He went to Rome to perfect himſelf in the Greek 
tongue, and to fee the cardinal Baſſarion; but fiud- 
ing ſome faults in the Latin tranſlations of George 
de Trebizond, that tranſlator's fon aſſaſſinated him 
in a ſecond journey he made to Rome in 1476, where 
Pope Sixtus IV. had provided for him the arch- 
biſhopric of Ratiſbon, and had ſent for him to re- 
form the calendar. Others ſay that he died of the 

lague, 

MULLERAS, a town of Germany, in the circle 
of Upner Saxony, and marquiſate- of Brandenburg, 
ſeated 38 miles ſouth of Berlin, upon a canal which 
joins the Oder and the Spree. This canal is 15 miles 
in length, 10 yards in breadth, and ſeven feet in depth. 
It was eight years in making; and fince that time 
the cities of Hamburg and Breſlaw have carried on 
great trade by water. E. Long. 14. 50. N. Lat. 

. 

? MULLET, in ichthyology. Sce Mvucir. 

Mouru1etr, or Mallet, in heraldny, a bearing in form 
of the rowel of a ſpur, which it originally repre— 
ſented. See Plate CXLIV. 

MULLUS, in ichthyology, a genus of fiſhes be- 
longing to the order of thoracici. The barbatus, or 
red furmullet, was highly eſteemed by the Romans, 
and bore an exceeding high price, The capricious 
cpicures of Horace's days valued it in propor— 


tion to its ſize; not that the larger were more de- 


4'cious, but that they were more difficult to be got. 
The price that was given for one in the time of Ju- 
1 
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venal and Pliny, is a ſtriking evidence of the luxury Male 
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and extravagance of the age: 
Mullum ſex millibus emit Mul 


AEjnantem ſane paribus ſeſtertia libris f. Ju v. Sat. Iv. . 
The laviſh ſlave 

Six thouſand pieces for a mullet gave, 43.4 

A ſciterce fox each pound. Davpuy, 9* 


But Afinius Celer, a man of conſular dignity, gave 
a ſtill more unconſcionable ſum; for he did not ſeruple 
beſtowing 8000 7um77, or 641. 118. 8 d. for a fiſh of 
ſo ſmall a ſize as the mullet: for, according to Horace, 
a mullus trilibris, or one of 3 tb. was a great rarity ; 
ſo that Juvenal's ſpark muſt have had a great bargain 
in compariſon of what Celer had. 

But Seneca ſays, that it was not worth a farthing 
except it died in the very hand of your gueſt: that ſuch 
was the luxury of the times, that there were ſtews 
even in the cating- rooms, fo that the fiſh could at once 
be brought from under the table, and placed on it: 
that they put the mullets in tranſparent vaſes, - that 
they might be entertained with the various changes of 
its rich colour while it lay expiring. Apicivs, a won- 
derful genius for luxurious inventions, firſt hit upon 
the method of ſuffocating them in the exquiſite Car- 
thaginian pickle, and afterwards procured a rich ſauce 
from their livers, This is the ſame gentleman whom 
Pliny, in another place, honours with the title of Ne- 
potum omnium alltiſſimus gurges 5 an expreſſion too for- 
Cible to be rendered in our language. | 

Mr Pennant has heard of this ſpecies being taken on 


the coaſt of Scotland, but had no opportunity of exa- 


mining it ; and whether it is found in the welt of 
England with the other ſpecies or variety, we are not 
at this time informed. Salvianus makes it a diſtin& 
ſpecies, and ſays that it is of a purple colour, firiped 
with golden lines, and that it did not commonly ex- 
ceed a palm in length: no wonder then that ſuch a 
prodigy as one of 61b. ſhould ſo captivate the faucy of 
the Roman epicure. 

Mr Ray eſtabliſhes ſome other diſtinctions, ſuch as 
the firſt dorſal fin having nine rays, and the colour of 
that fin, the tail, and the pectoral fins, being of a very 
pale purple. . 

MULTIPLE, in arithmetic, a number which 
comprehends ſome other ſeveral times: thus 6 1s a 
multiple of 2, and 12 is a multiple of 6, 4, and 33 
comprehending the firſt twice, the ſecond thrice, &e. 

AcTion of MULTIPLEPOINDING, in Scots 
law. See Law, n“ clxxxiii. 24. 

MULTIPLICAND, in arithmetic, the number to 
be multiplied by another. See there, ne 10. | 

MULTIPLICATION, in general, the act of in- 
crealing the number of any thing. 

MULTIPLICATION, in arithmetic, is a rule by which 
any given number may be ſpeedily increaſed, accor- 
ding to any propoſed number of times *. 


MULTIPLICATOR, or MuLTieLiEs, in arith- 
metic, the number by which any other 1s multiplied, 
or the number of times it is ſuppoſed to be taken. See 
ARITHMETIC, ne 10. 

MULTIPLICA'TUS vros, a luxuriant flower, 
whoſe petals are multiplied ſo as to exclude à part 0 
the ſtamina. k 
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A multiplied luxuriant flower differs from a full one, 
the higheſt degree of luxuriance, in that the petals of 
the latter are ſo multiplied as to exclude all the ſtami- 
na : whereas thoſe of the former are only repeated or 
multiplied, two, three, or four times, as to the ex- 
cluſion of only a ſmall part of the eſſential organs. 

MULTIPLYING-6Las3, in optics, a glaſs where- 
with objects appear increaled in number. See (the 
Index ſubjoined to) Orrics. 

MULTURE, in Scots law, the quantity of grain 
paid to the proprietor or tackſman of a mill, for 

rinding. 
- MULVIA, a river of Barbary in Africa, which 
riſes in the mountains of Atlas, and divides the em- 
pire of Morocco from that of Algiers, and then falls 
into the Mediterranean, to the weſtward of Marſal- 
ulver. 

1 MUM, a kind of malt- liquor much drank in Ger- 
many, and chiefly brought from Brunſwick, which is 
the place of molt note for making it. The proceſs of 
brewing mum, as recorded in the town- houſe of. that 
city, is as follows: Take 63 gallons of water that has 
been boiled till one-third part is conſumed, and brew 
it with ſeven buſhels of wheaten malt, one buſhel of 
oat-meal, and one buſhel of ground beans, When it 
is tunned, the hogſhead muſt not be àlled too full at 
firlt : as ſoon as it begins to work, put into it three 
pounds of the inner rind of fir, one pound of the tops 
of fir and beach, three handfuls of carduus benedictus, 
a handful or two of the flower of roſa ſolis: add bur- 
net, betony, marjoram, avens, pennyroyal, and wild 
thyme, of each an handful and an half ; of elder-flow- 
ers, two handfuls or more; ſeeds of cardamom brui- 
ſed, zo ounces; barberries bruiſed, one ounce: when 
the liquor has worked a while, put the herbs and ſeeds 
into the veſſe] ; and, after they are added, let it work 
over as little as poſſible; then fill it up: laſtly, when 
it is {lopped, put into the hogſhead ten new-laid eggs 
unbroken ; (top it up cloſe, and uſe it at two years 
end, The brewers of this country, inſtead of the inner 
rind of fir, uſe cardomom, ginger, and ſaſafras; and 
allo add clicampane, madder, and red ſanders. Mum, 
on being imported, pays for every barrel 11. 5 8. 

MUMMY, a body embalmed or dried, in the man- 
ner uſed by the ancient Egyptians; or the compoſition 
with which it is embalmed. There are two kinds of 
bodies denominated 9ummics. The firſt are only car- 
cales dricd by the heat of the ſun, and by that means 
kept from putrefaction: theſe are frequently found in 
the ſands of Libya. Some imagine, that theſe are 
the bodies of deceaſed people buried there on purpoſe 
to keep them entire without embalming ; others think 
they are the carcaſes of travellers, who have been over- 
whelmed by the clouds of ſand raiſed by the hurri- 
canes frequent in thoſe deſarts. The ſecond kind of 
8 are bodies taken out of the catacombs near 

ro, in which the Egyptians depoſited their dead 
after embalming. Dee EMBALMING. 
dicinal 3 ſubſtances preſerved for me- 
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times in a liquid, ſometimes of a ſolid form, as it 1s 
preſerved in vials well (topped, or ſuffered to dry and 
harden in the air. The firſt kind of mummy is brought 
to us in large pieces, of a Jax and friable texture, 
light and ſpungy, of a blackiſh brown colour, and of- 
ten damp and clammy on the ſurface: it is of a ſtrong 
but diſagreeable ſmell. The ſecond kind of mummy, 
in its liquid ſtate, is a thick, opaque, and viſcous 
fluid, of a blackiſh colour, but not diſagreeable ſme], 
In its indurated ſtate, it is a dry ſolid ſubſtance, of 
a fine ſhining black colour, and cloſe texture, eaſily 
broken, and of a good ſmell ; very inflammable, and 
yielding a ſcent of myrrh and aromatis ingredients 
while burning, This, if we cannot be content with- 
out medicines from our own bodies, ought to be the 
mummy uſed in the ſhops ; but it is very ſcarce and 
dear; while the other is ſo cheap, that it will always 
be molt in uſe. 

All theſe kinds of mummies are brought from E- 
gypt. But we are not to imagine, that any body 
breaks up the real Egyptian mummies, to ſell them in 
pieces to the druggiſts, as they make a much better 
market of them in Europe whole, when they can con- 
trive to get them. What our druggiſts are ſupplied 
with, is the fleſh of executed criminals, or of any o- 
ther bodies the Jews can get, who fill them with the 
common bitumen, ſo plentiful in that part of the 
world; and adding a little-aloes, and two or three o- 
ther cheap ingredients, ſend them to be baked in an 
oven, till the juices are exhaled, and the embalming 
matter has penetrated ſo thoroughly that the fleſh will 
keep and bear tranſporting into Europe. Mummy has 
been eſteemed reſolvent and balſamic : but whatever 
virtues have been attributed to it, ſeem to be ſuch as 
depend more upon the ingredients uſed, in preparing 
the fleſh, than in the fleſh itſelf ; and it would ſurely 
be better to give thoſe ingredients without ſo ſhocking 
an addition. 

Mummy, among gardeners, a kind of wax uſed in 
grafting and planting the roots of trees, made in the 
following manner ; Toke one pound of black pitch, 
and a quarter of pound of turpentine ; put them toge- 
ther into an earthen pot, and ſet them on fire in the 
open air, holding ſomething in your hand to cover 
and quench the mixture in time, which is to be alter- 
nately lighted and quenched till all the nitrous and vo- 
latile parts be evaporated. To this a little common 
wax is to be added; and the compoſition is then to be 
ſet by for uſe. 

MUMPS. See Mevpicixe, ne 526. 

MUNDA, an ancient town of Spain, in the king- 


dom of Granada, ſeated on the declivity of a hill, at 


the bottom of which runs a river. W. Long. 4. 13. 

N. Lat. 48. 15. | 
MUNICH, a town of Germany, capital of the 
whole duchy of Bavaria, and the reſidence of the elec- 
tor. It ſtands on the Iſer, 70 miles ſouth of Ratiſ- 
bon, and 214 weſt of Vienna, being one of the moſt 
pleaſant and populous cities of Germany for its big- 
neſs. The number of the inhabitants is faid to be a- 
bout 40,000. Having been built at firſt on a ſpot of 
ground belonging to a convent, it had from thence, in 
German, the name of Munchen, i. e. Monk's-town, 
and a monk for its arms. The eleQor's palace here *3 
a very grand ſtructure, conſiſting of ſeveral courts, 
89 2 fur- 
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Munich, furniſhed and adorned in the moſt magniſicent manner, 
Mucicipal. with tapeſtry, gilding, ſculpture, ſtatues, and paint- 
ings, It contains an amazing collection of jewels, an- 
tiquities, and curioſities. The great hall is 118 feet 
long, and 52 broad; and the ſtair-caſe leading to it, 
from top to bottom, of marble and gold. In the hall 
of antiquities are 354 buſts and ſtatues of jaſper and 
porphyry, braſs and marble. In this palace alſo is a 
library, containing a vaſt collection of bodks, and 
many valuable manuſcripts, in molt languages, aacient 
and modern; and a chamber of rarities, among which 
is the picture of a bravo, or aſſaſſin, who is ſaid to 
have committed 345 murders with his own hand, and 


to have been accomplice in, or privy to, 400 more. 


The treaſury in the chapel contains alſo a vat number 
of pictures, precious ſtones, medals, veſſels of gold 
and filver, &c. Among other curioſities, here is a 
cherry-ſtone with 140 heads diltinaly engraved upon 
it. The gardens of the palace are alſo very fine, and 
it is ſaid a ſecret paſſage leads from it to all the 
churches and convents in the town, There is a great 
number of other fine buildings in this city, public and 
private, particularly the riding-houſe, town-houle, o- 
pera-room, the Jeſuits college, the large edifice for 
tournaments, the churches, convents, fountains, &c. 
Its manufaQures are thoſe of ſilk, particularly velvet, 
woollen cloths, and tapeſtry ; and it has two annual 
fairs, at which great quantities of ſalt, wine, &c. are 
ſold. The ſtreets are broad and regular; and moſt of 
the houſes well built, and painted on the outſide. The 
market-place is extremely beautiful. Mr Keyſler ſays, 
the ſervant-maids at the great inns here, on holidays, 
wear a filver chain round their necks, conſiſting of 
three rows ; and that their breaſts are likewiſe laced 
with two other chains of the ſame metal. He further 
obſerved, that it was a general cuſtom to place a green 
garland, on a bundle of ſtraw, before every houſe con- 
taining the corpſe of an unmarried perſon, The com- 
mon ſalutation here, and in the other catholic coun- 
tries of Germany, is, Praiſed be Feſus Chriſt; and the 
anſwer returned, For ever amen: two popes havin 
granted an indulgence of 100 days each time to al 
that uſe it. Not far from Munich are four other pa- 
laces, with fine gardens, belonging to the elector, viz. 
thoſe of Sleiſheim, Nymphenburg, Dauchau, and 
Starenberg. The firſt and laſt are about three leagues 
from the capital; the ſecond about halt a league; 
and the third about two, at a markct-town of the lame 
name. 

MUNICIPAL, in the Roman civil law, an epi- 
thet which ſignifies inveſted with the rights and pri— 
vileges af Roman citizens. 'Thus the municipal cities 
were thoſé whoſe inhabitants were capable of enjoy- 
ing civil offices in the city of Rome : theſe cities, how- 
ever, according to Mariana, had fewer privileges than 
the colonies; they had no ſuffrages or votes at Rome, 
but were left to be governed by their own laws and 
magiſtrates. Some 2 municipal cities, however, ob- 
tained the liberty of votes. 

Muxicieal, among us, is applied to the Jaws that 
obtain in any particular city or province. And thoſe 
are called municipal officers who are elected to defend 
the interelt of cities, to maintain their rights and pri- 
vileges, and to preſerve order and harmony among the 
2:tizens ; ſuch as mayors, ſheriffs, conſuls, &c. 
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MUNITITION, the proviſions with whi 
furniſhed, in order for defence; or that 
a my for its ſubſiſtence. 

UNITION S/7ps, are thoſe that have ſtor 
in order to ſupply a fleet of men of war at the.” * 
engagement, all the munition- ſhips and viQuallers * 
tendiug the fleet take their ſtation in the rear of al 
the relt ; they are not to engage in the fight, but 
to attend ſuch directions as are ſent them by the ad 
miral. ; 

MUNSTER (Sebaſtian), a learned writer, wag 
born at Ingelheim, and became a cordelier ; but ha. 
ving embraced Luther's ſentiments, he quitted that 
order in 1529, and retired to Heidelberg, and after. 
wards to Bah], where he taught with reputation, He 
was a man of preat candour, and void of ambition : 
and was ſo well ſkilled in geography, the mathema. 
tics, and the Hebrew tongue, that he was ſurnamed 
the Z/dras and the Strabo of Germany. His Latin 
tranſlation of the bible is eſteemed. He was the fir# 
who wrote a Chaldee grammar and lexicon : he alſo 
publiſhed a treatiſe on colmography, and ſeveral other 
works. He died of the plague at Bafl in 1552, 
aged 63. 

MunsTER, in Latin Monomia, and in Iriſh Maus, 
the moſt ſoutherly province of Ireland; bounded on 
the ſouth by the Vergivian ſea, on the weſt by the 
Atlantic ocean, on the north by the river Shannon 
which parts it from Connaught, and on the eaſt by the 
Iriſh fea. Its length is about 130 miles; but its 
breadth is very unequal, being from 68 miles to 120. 
The air is healthful and temperate; and the ſoil, where 
properly cultivated, is fruitful both in corn and gras; 
but the mountains are bleak and barren. The northern 
parts, being the moſt level and fertile, are the belt 
improved and incloſed. Vaſt numbers of cattle are 
fed in the province; which is alſo well ſupplied with 
fiſh, eſpecially cod and herrings. 

MuNnsTER, a territory of Germany, in the circle 
of Weſtphalia z bounded on the north by Embdea 
and Oldenburg, on the ſouth by the county of 
Mark and duchy of Weſtphalia, on the welt by 
the county of Bentheim and the United Provinces 
and on the eaſt by the biſhoprics of Oſnaburg and 
Paderborn together with the county of Ravenſberg . 
It is the largeſt of all the Weſtphalian biſhoprics, be- 
ing in length about 80 miles, and in breadth from 
20 to 60. It is divided into 13 bailiwics ; and tho 
in general but a barren country, has ſome fruitful 
plains, with woods, and quarries of ſtone. The in- 
babitants, excepting a few of the nobility and gentry» 
are all Roman Catholics; though Lutheranilm had 
once a conſiderable footing here. The biſhop, wh 
is generally alſo elector of Cologne, has a revenue from 
hence of about 70,000 pounds, and can maintan 
8000 men. In conſequence of an unjuſt cuſtom, un. 
known in the reſt ot the empire, he is heir to all 
ſtrangers who die in the country without children, 
In the matricula he is rated at 3o foot, and 118 
horſe; or 832 florins monthly in lieu of them His 
chapter conſiſts of 40 canons, who are all noble. 

MuNnsSTER, a city of Germany, capital of = 
biſhopric of the ſame name and of all Weſtphalia 
ſtands at the conflux of the river Aa with the Ems, 


in E. Long. To 49. N. Lat. 52. O. It is of a 1 0 
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large, and well fortified both by nature and art. 
Mu:z2n2- Tt bath a fine citadel called the Brille, erected by a 


biſhop named Bernard van Galen in order to awe 
the burghers. The dean and chapter now elect the 
biſhop ; but till the beginning of the I 3th century he 
was nominated by the emperor. This city has been 
rendered famous by three remarkable tranſactions 
1. By the peace concluded here in 1648, which put 
an end to a war of 30 years; occaſioned by the per- 
lecuting ſpirit of bigotted papiſts, who chole rather to 
plunge their country into all the calamities of war than 
allow liberty of conſcience to the Proteſtants. By 
this peace, however, they contented, much againſt 
their inclinations, to grant them a toleration. 2. By 
the Ciſorders and diſt urbances occaſioned here in 1553, 
by a parcel of enthuſiaſts called the Munſter Ana- 
baptiſls, who, headed by a taylor, called John of Ley- 
den, from the place of his birth, turned out the ma- 
giſtrates, and took poſſeſſion of the city, where they 
perpetrated the moſt horrid villanies and cruelties. 
3. For the noble, though unſucceſsful, cfforts it made 
in defence of its liberties againſt the tyranny and 
uſurpation of the above-mentioned turbulent and bloody- 
minded biſhop, Bernard van Galen, In this city are 
a great number of convents, and other religious houſes, 
many of them ſtately piles, and ſurrounded with 
beantiful gardens. | 

MUNYCHIA, or Munychius Portus, (anc. geogr.) 
a village and port of Athens, nearer to the city, 
leſs than and fortified in the ſame manner with the 
Pirzeus, to the eaſt of which it lay, or between it 
and the promontory Sunium, at the mouth of the 
Iliſſus. Strabo ſays it was an eminence in form of a 
peninſula, at the foot of which ſtood three harbours, 
anciently encompaſſed with a wall, taking within its 
extent the Pirzeus and other harbours, full of docks, 
with the temple of Diana Munychia, (Pauſanias) ; 
taking its name from Mynichus, the founder of the 
temple, (Strabo, Plutarch). 

MURZENA, or Et, in ichthyology; a genus of 
fiſhes, belonging to the order of apodes. The head 
is ſmooth ; there are ten rays in the membrane of the 
gills; the eyes are covered with a common ſkin 3 and 
the body is cylindrical and ſlimy, There are ſeven 
ſpecies, diſtinguiſhed by their fins, tail, &c., The 
moſt remarkable are, | 

1. The anguilla, or common eel, is very frequent in 
all our freſh waters, ponds, ditches, and rivers : - ac- 
cording to Mr Pennant, it is the moſt univerſal of fiſh, 
yet eis {earce ever found in the Danube, though very 
common in the Jakes and rivers of Upper Auſtria, 
The cel is very ſingular in many things relating to 
its natural hiltory, and in ſome reſpects borders on 
the nature of the reptile tribe. It is known to quit 
ts element, ard during night to wander along the 
Ne not only in order to change its habitation, 

ut alſo for, the ſake of prey, feeding on ſnails as it 
paſſes along. During winter it beds itſelf deep in 
* mud, and continues in a ſtate like the ſerpent- 
ind. It is very impatient of cold, and will eagerly 
take ſhelter in a wiſp of firaw flung into a pond in 
ere weather, which has ſometimes been praQiiſed as 
3 of taking them. Albertus affirms, that he 
ngen eels to take ſhelter in a hay-rick ; yet all 
periſned through exceſs of cold. 
1 
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It has been obſerved in a river of England called 
the Nyne, there is a variety of {mall ce}, with a leſſer 
head and narrower mouth than the common kind, that 
is found in cluſters in the bottom of the river, and is 
called the bed-eel:; theſe are ſometimes rouſed up by 
the violent floods, and are never found at that time with 
meat in their ſtomach. 


Murzna. 


There is ſcarce any animal the generation of which 


has puzzled the learned more than this. Ariſtotle 
firſt broached an opinion that eels were of no ſex, nor 
did propagate their ſpecies like other animals, but 
were equivocally gendered of the mud; and as wild 
and abſurd a ſyſtem as this is, there have not been 
wanting many, even in theſe latter and more en— 
lightened times, who have given into it. But there 
is now no room to doubt that all animals are produced 
by the copulation of parents like themſelves ; and the 
finding of eels in new ponds is eaſily accounted for 
from the above-mentioned circumſtance of their mi- 


gration. Dr Plot, and many others, have given accounts 


of whole droves of them leaving one ditch or pond to 
go to another, | 
Though the learned world at this time generally 
allows that eels are produced like. other animals, by 
parents of their own kind, yet there remain many 
doubts about the manner in which the generation is 
performed. Some allow the eels to be, like the ge- 
nerality of other animals, of different ſexes in the dif- 
ferent individuals; and others affirming that they are 
all hermaphrodites, each having the parts of genera- 
tion of both ſexes. Rondeletius affirms that they are 
of both ſexes; and Mr Allan, who has given a very 
curious paper Ag them in the Philoſophical 
Tranſactions, is of the ſame opinion; and both ſay, 
that the parts of the ſexes may be diſcovered on a 
careful A n and ſome are found to be males, 
and others females; but theſe parts are, in both ſexes, 
they ſay, buried in a large quantity of fat; and they 
are of opinion, that hence proceeded the miſtake of 
Ariſtotle and his followers, who, not being able to 
find thoſe parts, concluded that they did not exiſt at 
all. Among thoſe who allow the cel to be produced, 
like other animals, from animal-parents which have 
the ſexes, ſome are of opinion that they are viviparous, 
and others that they are oviparous : but Mr Chart- 
wynd ſeems to have determined this controverſy by 
obſerving, that if the aperture under the belly of the 
eel, which looks red in the month of May, be cut 
open at that time, the young eels will be ſeen to 


come forth alive after the operation. Mr Lewen- 


hoeck ſays, that he found an uterus in every eel he 
examined; and therefore concludes, that they are 
hermaphrodites : and he ſuppoſes that they have no 
male parts of generation like thoſe of other animals; 
but that the office of theſe 1s performed by a liquor 
analogous to the male ſeed of animals, which is con- 
tained in certain glands, ſituated on the inſide of the 
uterus itſelf, 

Eels have ſometimes been met with in recent ponds, 
made at ſuch a diſtance from any other water tliat we 
cannot reaſonably ſuppoſe them to have migrated 
thither over land. But in theſe caſes there is reaſon 
to believe, that the ponds have been ſupplied with 
them by the aquatic fowl of prey, in the ſame man- 
ner as vegetation 1s ſpread by many of the land-birds, 
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Morena. either by being dropped, as they carry them to feed 

—— their young, or by paſſing quick through their bodies, 
as is the caſe with herons, 

Theſe fiſh are extremely voracious, and deſtructive 
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at every ſweep, and will take as many 
as will fill a buſhel. 


very delicate. 


during one tid 
They are dreſſed, and Ne " 


Murat, 


to the fry of others. No fiſh lives ſo long out of 
water as the eel; and it is extremely tenacious of lite, 
inſomuch that its parts will move a conſiderable time 
after they are flayed and cut in pieces, They vary 
much in their colours, from a footy hue to a light 
olive green; and thoſe which are called ſilver eels have 
their bellies white, and a remarkable clearneſs through- 
out. 

Beſides theſe, there is a variety of this fiſh known 
in the river 'l'hames by the name of grigs, and about 
Oxford by that of grigs or pgluts. Theſe are ſcarce 
ever ſeen near Oxford in the winter; but appear in 
ſpring, and bite readily at the hook, which common 
eels in that neighbourhood will not. They have a 
larger head, a blunter noſe, thicker ſkin, and leſs fat, 
than the common ſort ; neither are they ſo much 
eſteemed, nor do they often exceed three or four 
pounds in weight. Common eels grow to a large ſize, 
ſometimes weighing 15 or 20 pounds; but that is ex- 
tremely rare, Mr Dale indeed, in the Philoſophical 
Tranſactions, and ſome others, bring inſtances of eels 
much excceding that fize ; but Mr Pennant ſuſpects 
them to have been congers, fince the enormous fiſh 
they deſcribe have all been taken at the mouths of the 
Thames or Medway. The Romans held eels very 
cheap, probably on account of their likeneſs to ſnakes, 
On the contrary, the luxurious Sybarites were ſo fond 
of theſe filh, as to exempt from tribute of every kind 
thoſe perſons who ſold them. 

2. The conger, or conger-eel, grows to a vaſt 
ſize. Dr Borlafc informs us, that they are ſome- 
times taken near Mount's-bay of 1001b. weight; and 
Mr Pennant aſſures us, that he has heard of ſome 
taken near Scarborough that were 10 feet and a half 
long, and 18 inches in circumference in the thickeſt 

art. 

They differ from the common ee] in the following 
particulars: 1, Their colour in genera] is more dark. 
2. Their eyes much larger in proportion. 3. The 
irides of a bright ſilvery colour. 4. The lower jaw 
is rather ſhorter than the upper. 5. The ſide-line is 
broad, whitiſh, and marked with a row of {mall ſpots. 
6. The edges of the dorſal and anal fins are black. 
7. They have more bones than the common eel, eſpe- 
cially along the back quite to the head. 8. They grow 
to a much larger ſize. 

As to the diſtinction that Mr Ray and other 
writers make of the ſmall beards at the end of the 
nole, Mr Pennant thinks it not to be depended on, 
being ſometimes found in both kinds, and fometimes 
entirely wanting. | f 

Probably they generate like the freſh- water ſpecies. 
Innumerable quantities of what are ſuppoſed to be 
their fry, come up the Severn about the month of 
April, preceding the ſhads, which it is conjeEured 
migrate into that river to feed on them: they are 
called elvers. They ſwarm during their ſeaſon, and 
are taken in a kind of ſieve made of hair-cloth, fixed 
to a lang pole; the fiſherman ſtanding on the edge of 
the water during the tide, puts in his net as far as he 

can reach, and drawing it out again, takes multitudes 


Congers are extremely voracious, preying on other 


fiſh, and on crabs at the time they have log their 
ſhell and are in a ſoft ſtate. They and eels in general 
are alſo particularly fond of carcaſes of any kind, be. 
ing frequently found lodged in ſuch as are accidentally 
taken up. | 

Theſe fiſh are an article of commerce in Cornwall: 
numbers are taken on that coaſt, and exported to Spain 
and Portugal, particularly to Barcelona. 

Some are taken by a ſingle hook and line, but (be- 
cauſe that way is tedious, and does not anſwer the 
expence of time and labour) they are chiefly caught 
by bulters, which are ſtrong lines 500 feet long, with 
60 hooks, each eight feet aſunder, baited with pilchards 
or mackarel ; the bulters are ſunk to the ground by a 
ſtone faſtened to them: ſometimes ſuch z number of 
theſe are tied together as to reach a mile. 

The fiſhermen are very fearful of a large conger, 
leſt it ſhould endanger their legs by clinging round 
them; they therefore kill them as ſoon as poſſible by 
ſtriking them on the navel, 

They are afterwards cured in this manner: They 
are flit, and hung on a frame till they dry, having a 
conſiderable quantity of fat, which it is neceſſary 
ſhould exude before they are fit for uſe. It is re- 
markable that a conger of 100 weight will waſte by 
drying to 24 b.; the people therefore prefer the 
ſmalleſt, poſſibly becauſe they are ſooneſt cured. Du- 
ring the proceſs there is a conſiderable ſtench; and it 
is laid, that in the fiſhing villages the poultry are fed 
with the maggots that drop from the fiſh. 

The Portugueſe and Spaniards uſe thoſe dried con- 
gers after they have been ground into a powder, to 
thicken and give a'reliſh to their ſoups. They are 
ſold 4 about 40 ſhillings the quintal, which weighs 
126 Ib, 

A fiſhery of congers, ſays Mr Pennant, would be 
of great advantage to the inhabitants of the He- 
brides. Perhaps they would at firſt undertake it 


with repugnancy, from their abſurd averlion to the 
cel kind. 


MURAL crown. See Crown. 

MURATORI (Lewis Anthony), a learned and 
celebrated Italian writer, born at Vignoles, in the ter- 
ritory of Bologna, in 1672. He early diſcovered an 
extreme fondneſs for the learned languages and 
ſciences; and this was ſeconded by an excellent educa- 
tion. After having completed his firſt ſtudies, he 
embraced the ſtate of an cceleſiaſtic; and applied him- 
ſelf to polite literature, philoiophy, theology, civil 
law, antiquities, and other ſciences; by which means 
he became in a manner univerſally learned. He was 
ſcarce 22 years of age when he was made librarian of 
the Ambroſian library at Milan, In 1700 the duke 
of Modena, his ſovereign, recalled him, and made him 
his librarian, and keeper of the archives of his duchy. 
Muratori diſcharged this double employment during 
the reſt of his life, and had no other benefice than the 
provoſtſhip of Santa Maria del Pompoſa. He ac- 
quired the eſteem of the learned throughout Europe 
who had recourſe to bim for the lights they wanted. 


He became an aſſociate to the Academics of a 
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of Rome, Della Cruſca, and Colomberia of Flo- 
the Academy of Etruſca at Cortona, the Royal 
Society of London, and of the Imperial Academy of 
Olmutz; and died in 1750. He wrote a great 
number of learned works; the principal of which are, 
1. Anecdota, or a collection of pieces taken from the 
Ambroſian library, 2 vols to. with learned notes and 
diſſertations. 2. A treatiſe on the perfection of the Ita- 
lian poetry, 2 vols, tO. 3. Anecdota Graca, 3 vols 4to. 
4. Agenealogical hiſtory of the houſe of Modena, 2 vols, 
folio. 5. An excellent collection of the writers of 
the Italian hiſtory, 27 vols folio, with learned notes. 
6. Another collection, under the title of Antiquitates 
Tralice. 7. A collection of ancient infcriptions, under 
the title of Novus Theſaurus, 6 vols folio. 8. The 
annals of Italy, 12 vols 4to. in Italian, &c. 9. Let- 
ters, diſſertations, Italian poems, & c. 

MURCIA, the Pagan goddeſs of idlencſs.—The 
name is taken from 2zurcus or murcidus, an obſolete 
word, ſignifying a dull, flotbful, or lazy perſon.— 
The ſtatues of this goddeſs were always covered with 
duſt and moſs, to expreſs her idleneſs and negligence. 
ohe had a tewple in Rome, at the foot of Mount 
Aventine. 

Muxcia, a kingdom in Spain, bounded on the 
north by New Caſtile, on the eaſt by the kingdom of 
Valencia, on the weſt by Andaluſia and Granada, and 
on the ſouth by the Mediterranean Sea. It is about 
62 miles in length, and 58 in breadth; and its prin- 
cipal river is Segura. The ſoil is dry, becauſe it {cl- 
dom rains, and therefore it produces little corn or 
wine; but there is plenty of oranges, citrons, lemons, 
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has alſo a great deal of ſilæ. It was taken from the 
Moors in 1265. The air is very healthful, 

Murcia, a large, handſome, and populous town of 
Spain, capital of a kingdom of the ſame name, with a 
bilkop's fee. It contains fix pariſhes and a ſuperb 
cathedral, the ſtairs of whoſe ſteeple are ſo contrived, 
that a man may ride up to the top, either on horie- 
back or in a coach. It is ſituated in a pleaſant 
plain, which abounds in fine gardens about the city, 
in which are the beſt fruits in Spain. It is ſeated 
on ” river Segura, in W. Long. o. 36. N. Lat. 
37. 48. 

MURDER, or MugrRER, in law, is thus defined, 
or rather deſcribed, by Sir Edward Coke: „when a 
perſon, of found memory and diſcretion, unlawfully 
killeth any reaſonable creature in being, and under the 
king's peace, with malice aforethought, either expreſs 
or implied,” The beſt way of Examining the nature 
of this crime will be by conſidering the ſeveral branches 
oi this definition. 

1. It muſt be committed by a perſon of ſound me- 
wiory and diſcretion:. for lunatics or infants are in- 
capable of committing any crime; unleſs in ſuch caſes 
7 they ſhe a conſciouſneſs of doing wrong, and 
© OO a diſcretion, or diicernment between good 


+5: Bent, it happens when a perſon of ſuch ſound 
2 . unlanufully Rilleth. The unlawfulneſs ariſes 
a —— killing without warrant or excuſe: and there 
10 allo be an actual killing to conſtitute murder; 

a bare aſſault, with intent to kill, is only a great 


miſdemeſnor, tho? formerly it was held to be murder . 
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The killing may be by poiſoning, ſtriking, ſfarving, Murder. 


olives, almonds, mulberries, rice, pulſe, and ſugar. It 
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drowning, and a thouſand other forms of death, by 
which human nature may be overcome. Of thele the 
moſt deteſtable of all is poiſon; becauſe it can of all 
others be the leaft prevented, either by manhood or 
forethought. And therefore, by the flat. 22 Hen. VIII. 
C. 9. it was made treaſon, and a more grievous and 
lingering kind of death was inflicted on it than the 
common law allowed; namely, boiling to death: but 
this act did not live long, being repealed by 1 Edw. VI. 
C. 12, There was allo, by the ancient common law, 
one ſpecies of killing beld to be murder, which may 
be dubious at this day, as there hath not been au in- 
[tance wherein it has been held to be murder for many 
ages palt, viz. bearing falſe witneſs againſt another, T“. 
with an expreſs premcditated deſign to take away his“ 
life, ſo as the innocent perion be condemned and <xe- 
cuted. The Gothic laws puniſhed in this caſe both 
the judge, the witneſſes, and the proſecutor; and, 
among the Romans, the /ex Cornelia de ficariis, pu- 
niſhed the falſe witneſs with death, as being guilty of 
a ſpecies of aſſaſſination. And there is no doubt but 
this is equally murder in foro conſcientiæ as killing 
with a ſword; though the modern law (to avoid the 
danger of deterring witneſſes from giving evidence 
upon capital proſecutions, if it muſt be at the peril of 
their own lives) has not yet puniſhed it as ſuch, If 
a man, however, does ſuch an act, of which the pro- 
bable conſequence may be, and eventually is, death 
ſuch killing may be murder, although no ſtroke be 
ftruck by bimſelf, and no killing may be primarily in- 
tended: as was the caſe of the unnatural ſon who ex- 
poſed his ſick father to the air againſt his will, by 
reaſon whereof he died; and of the harlot, who laid 
her child under leaves in an orchard, where a kite 
ſtruck it, and killed it. So too, if a man hath a beaſt 
that is uſed to do miſchief; and he, knowing it, 
ſuffers it to go abroad, and it kills a man; even this is 
manſlaughter in the owner: but if he had purpoſely 
turned it looſe, though barely to frighten people, and 
make what is called /port, it is with us (as in the 
Jewiſh law) as much murger as if he had incited a 
bear or a dog to worry them. If a phyſician or ſur- 
geon gives his patient a potion or plaſter to cure him, 
which, contrary to expectation, kills him, this is nei- 
ther murder nor manſlaughter, but miſadventure; and 
he ſhall not be puniſhed criminally, however liable he 
might formerly have been to a civil action for neglect 
or ignorance; but it hath been holden, that if it be 
not a regular phylician or ſurgeon who adminiſters the 
medicine, or performs the operation, it is manſlaughter 
at the leaſt, Yet Sir Matthew Hale very juttly 
queſtions the Jaw of this determination; fince phyſic 
and ſalves were in ule before licenied phyſicians and 
ſurgeons: wherefore he treats this doctrine as apo- 
cryphal, and fitted only to gratify and flatter licen- 
tiates and doctors in phy ſie; though it may be of uſe 
to make people cautious and wary bow they meddle 
too much in ſo dangerous an employment. In order 
alſo to make the killing murder, it is requiſite that 
the party die within a year and a day after the ſtroke 
received, or cauſe of death adminiſtered; in the com- 
putation of which the whole day upon which the hurt 
was done ſhall be reckoned the firſt. 

3. Farther: The perſon killed mult be“ 2 * 
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the time of the killing. Therefore to kill an alien, a 
Jew, or an outlaw, who are all under the king's peace 
or protection, is as much murder as to kill the moſt 
regular-born Engliſhman ; except he be an alien» 
enemy, in time of war. To kill a child in its mother*s 
womb, is now no murder, but a great miſpriſion: but 
if the child be born alive, and dieth by reaſon of the 
potion or bruiſes it received in the womb, it ſeems, 
by the better opinion, to be murder in ſuch as admi- 
niſtered or gave them. As to the murder of baſtard- 
children, fee BasTARD. 

4. Laltly, the killing muſt be committed “ avith 
malice aforethought,”” to make it the crime of murder. 
This is the grand criterion which now diftinguiſhes 
murder from other killing: and this malice prepenſe, 
malitia præcogitata, is is not ſo properly ſpite or male- 
volence to the deceaſed in particular, as any evil defign 
in general; the dictate of a wicked, depraved, and ma- 
lignant heart; an diſpoſition d faire un male choſe: and 
it may be either expreſs, or implied, in law. Expreſs 
malice is when one, with a ſedate deliberate mind and 
formed deſign, doth kill another: which formed de- 
ſign is evidenced by external circumſtances diſcovering 
that inward intention; as lying in wait, antecedent 
menaces, former grudges, and concerted ſchemes to 
do him ſome bodily harm. This takes in the caſe of 
deliberate duclling, where both parties meet avowedly 
with an intent to murder: thinking it their duty, as 
gentlemen, and claiming it as their right, to wanton 
with their own lives and thoſe of their fellow-creatures; 
without any warrant or authority from any power ei- 
ther divine or human, but in direct contradiQion to 
the laws both of God and man: and therefore the law 
has juſtly fixed the crime and puniſhment of murder on 
them, and on their ſeconds alſo, Vet it requires ſuch 
a degree of paſſive valour to combat the dread of even 
vndeſerved contempt, ariſing from the falſe potions of 
honour too generally received in Europe, that the 
ſtrongeſt prohibitions and penalties of the law will ne- 
ver be entirely effeQual to eradicate this unhappy cuſ- 
tom, till a method be found out of compelling the 
original aggreſſor to make ſome other ſatisfation to 
the affronted party, which the world ſhall eſteem 
equally reputable as that which is now given at the 
hazard of the life and fortune, as well of the perſon 
inſulted, as of him who hath given the inſult. Alſo, 
if even upon a ſudden provocation one beats another 
in a cruel! and unviual manner, ſo that he dies, tho? 
he did not intend his death, yet he is guilty of murder 
by expreſs malice; f. e. by an expreſs evil deſign, the 
genuine ſenſe of ualitia. As when a park-keeper 
tied a boy that was ſtealing wood to a horſe's tail, 
and dragged him along the park; when a maſter cor- 
reed his ſervant with an iron bar, and a ſchoolmater 
ſtamped on his ſcholar's belly, fo that each of the 
{ufferers died; theſe were juſtly held to be murders, be- 
cauſe the correction being exceſſive, and ſuch as could 
not proceed but from a bad heart, it was equivalent 
to a deliberate act of ſlaughter. Neither ſhall he be 
guilty of a leſs crime who kills another in conſequence 
of tuch a wiltul act as ſhews him to be an enemy to 
all mankind in general; as going deliberately, and with 
an intent to do miſchief, upon a horſe uſed to ſtrike, 


er coolly diſcharging a gun among a multitude of 
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people. So if a man reſolves to kill the next ma 
meets, and does kill him, it is murder, althou 
knew him not; for this is univerſal malice, Ang it 
two or more come together to do an unlawful 28 
againſt the king's peace, of which the probable con. 
ſequence might be bloodſhed; as to beat a man, tg 
commit a riot, or to rob a park, and one of them kill; 
a man; it is murder in them all, becauſe of the un. 
lawful act, the malitia precogitata, or evil intended 
beforehand. 

Alſo in many caſes where no malice is expreſſed, 
the law will imply it: as, where a man wilfully poi. 
ſons another, in ſuch a deliberate ac the law preſumes 
malice, though no particular enmity can be proved, 
And if a man Kills another ſuddenly, without any, 
or without a conſiderable provocation, the law implics 
malice ; for no perſon, unleſs of an abandoned heart, 
would be guilty of ſuch an act vpon a flight or no 
apparent cauſe. No affront, by words, or geſtures 
only, is a ſuffictent provocation, ſo as to excuſe or 
extenuate ſuch acts of violence as manifeſtly endanger 
the life of another. But if the perſon ſo provoked had 
unfortunately killed the other, by beating him in ſuch 
a manner as ſhewed only an intent to chaſtiſe and not 
to kill him, the law ſo far confiders the provocation 
of contumelious behaviour, as to adjudge it only man- 
ſlaughter, and not murder. In like manner, if one 
kills an officer of juſtice, either civil or criminal, in 
the execution of his duty, or any of his aſſiſtants en- 
deavouring to conſerve the peace, or any private per- 
ſon endeavouring to ſuppreſs an affray or apprehend a 
felon, knowing his authority or the intention with 
which he interpoſes, the law will imply malice, and 
the killer ſhall be guilty of murder, And if one in- 
tends to do another felony, and undefignedly kills a 
man, this is alſo murder. Thus if one ſhoots at A 
and miſſes him, but kills B, this is murder; becauſe 
of the previous felonious intent, which the law tranl- 
fers from one to the other. The ſame is the caſe, 
where one lays poiſon for A; and B, againſt whom 
the priſoner had no malicious intent, takes it, and it 
kills him; this is likewiſe murder. So alſo, if one 
gives a woman with child a medicine to procure abor- 
tion, and it operates ſo violently as to kill the woman, 
this is murder in the perſon who gave it. It were 
endleſs to go through all the caſes of homicide, which 
have been adjudged, either expreſsly or impliedly, 
malicious: theſe therefore may ſuffice as a ſpecimen; 
and we may take it for a general rule, that all homicide 
is malicious, and of courſe amounts to murder, unleſs 
where juſtified by the command or . permiſſion of the 
law ; excuſed on a principle of accident or ſelt- 
preſervation ; or alleviated into manſlaughter, by being 
eicher the involuntary conſequence of ſome ad, not 
frictly lawful, or (if voluntary) occaſioned by ſome 
ſudden and ſufficiently violent provocation. And 3 
theſe circumſtances of juſtification, excuſe, or allevia- 
tion, it is incumbent upon the priſoner to make out, 
to the ſatisfaction of the court and jury: the latter 0 
whom are to decide whether the circumſtances allege 
are proved to have actually exiſted ; the former, hon 
far they extend to take away or mitigate the guilt 
For all komicide is preſumed to be malicious, until the 
contrary appeareth upon evidence. 

The puniſhment of murder, and that of ma" 
ſlaughter 
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were formerly one and the ſame; both 
"— benefit of r ſo that none but un- 
learned perſons, who leaſt knew the guilt of it, were 
at to death for this enormous crime. But now, by 
Leun ſtatutes, the benefit of clergy is taken away 
om murderers through malice prepenſe, their abet- 
tors, procurers, and counſellors. In atrocious caſes 
it was frequently uſual for the court to direct the 
murderer, after execution, to be hung upon a gibbet 
in chains near the place where the fact was committed; 
but this was no part of the legal judgment; and the 
like is ill ſometimes practiſed in the caſe of notorious 
thieves. This, — quite contrary to the expreſs 
command of the moſaical law, ſeems to have been 
borrowed from the civil law; which, beſides the ter- 
ror of the example, gives alſo another reaſon for this 
practice, viz. that it is a comfortable ſight to the re- 
Iationz and friends of the deceaſed. But now, in Eng- 
land, it is enacted by ſtatute 25 Geo. II. c. 37. that 
the judge, before whom any perſon is found guilty of 
wilful murder, ſhall pronounce ſentence immediately 
after conviction, unleſs he ſees cauſe to poſtpone it 
and ſhall in paſſing ſentence direct him to be executed 
on the next day but one (unleſs the ſame ſhall be Sun- 
day, and then on. the Monday following), and that- 
his body be delivered to the ſurgeons to be diſſected 
and anatomized; and that the judge may direct his 
body to be afterwards hung in chains, but in nowiſe 
to be buried without diſſection. And, during the 
ſhort but awful interval between ſentence and execu- 
tion, the priſoner ſhall be kept alone, and ſuſtained 
with only bread and water. But a power is allowed 
to the judge, upon good and ſufficient cauſe, to reſpite 
the execution, and relax the other reſtraints of this act. 
See further, Pax RIDE, and PeTIT Treaſon. 

Muznezers, or Murdering Pieces, in a. ſhip, are 
ſmall pieces of ordnance, either of braſs or iron, 
which have chambers put in at their breeches. They 
are uſed at the bulk-heads of the fore-caſtle, half- 
deck, or ſteerage, in order to clear the deck, on the 
ſhip's beind boarded by an enemy. 

MURENA. See Murzna. 

— MURENGERS, two officers of great antiquity 
in the city of Cheſter, annually choſen out of the 
aldermen, to ſee that the walls are kept in repair, and 
to receive a certain toll and cuſtom for the maintenance 
thereof. 

MURET (Mark Anthony Francis) in Latin Mu- 
de, was born at Muret, near Limoges, in 1526. 
He acquired a perfect knowledge of the Greek and 

atin tongues without any inſtructor, and became one 
of the molt learned men of his time. After having 
taught ſome time in Provence, he was made a pro- 
. Paris in the ſame college with Turnebus and 

:bhanan, 

1503 was profeſſor of law, philoſophy, and hiſtory, 
e where he died in ets "His A 1 
0 3 are, 1. Excellent notes on Terence, Horace, 
atullus, Tacitus, Cicero, Salluſt, Ariſtotle, Xeno- 
Pon, fre. 2, Orationes, 3. V. . Tallis eee 
FR Va ag + ein , in Lib. J. Pan- 
= , 2 ir, Oc. 5. Epiſtole, Fuve- 
Moſt of Muret's works have 
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In 1554, he went into Italy; and in 


83 


MUREX, in zoology, a genus of inſects belong- 
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ing to the order of vermes teſtacea. This animal 
is of the ſnail- kind: the ſhell conſiſts of one ſpi- 
ral valve, rough, with membranaceous furrows ; and 
the aperture terminates in an entire canal, either 
ſtreight, or ſomewhat aſcending. There are 60 ſpecies, 
particularly diſtinguiſhed by peculiaritics in their 
ſhells, &c. 

From a ſpecies of murex was obtained the famous 
Tyrian dye fo much valued by the ancients. This, 
however, has long been ſuperſeded by the uſe of the 
cochineal, One of the ſhells producing the dye was 
a kind of buccinum ; but the fineſt, or Pyrian purple, 
was got from the murex. Theſe ſpecies of ſhells are 
found in various parts of the Mediterranean, Im- 
menſe heaps of them are to be ſeen about Tarentum to 
this day, evincing one place where this precious liquor 
was extracted. See Plate CLXXVI. fig. 1. 

In the accounts of a Spaniſh ohilofopher it is men- 
tioned, that on the coaſts of Guayaquil and Guatimala- 
in Peru the murex is alſo found. The ſhell which 
contains it adheres to the rocks that are waſhed by 
the ſea: it is of the ſize of a large walnut. The 
liquor may be extracted two ways; ſome kill the ani- 
mal after they have drawn it out of the ſhell; then 
preſs it with a knife from head to tail; ſeparate from 
the body the part where the liquor is collected, and 
throw away the reſt, When this operation, after be- 
ing repeated on ſeveral ſnails, has afforded a certain. 
quantity of fluid, the thread intended to be dyed 13 
dipped in it, and the proceſs is finiſhed. The colour, 
which is at firſt of the whiteneſs of milk, becomes af- 
terwards green, and is not purple till the thread is dry. 
Thoſe who diſapprove of this method, draw the fiſh 
partly out of the (hell, and, ſqueezing it, make it 
yield a fluid which ſerves for dying : they repeat this 
operation four times at different intervals, but always 
with leſs ſucceſs. If they continue it, the fiſh dies. 


No colour at preſent known, ſays the abbé Raynal,. 


can be compared to-this, either as to Juſtre, livelineſs, 
or duration. 
linen, or ſilk. 
MURIA, Alimentary ſalt. Sce SALT. 
MURRAIN, or GaxcrE, a contagious diſeaſe 
among cattle, The ſymptoms are, a hanging down 
and ſwelling of the head, abundance. of gum in the 


eyes, rattling in the throat, a ſhort breath, palpita- 


tion at the heart, ſtaggering, a hot breath, and a 
ſhining tongue. In order to prevent this diſeaſe, the 


cattle ſhould ſtand cool in ſummer, and have plenty of 


good water: all carrion ſhould be ſpeedily buried; and 


as tile feeding of. cattle in wet places, on rotten graſs. 


and hay, often occaſions this diſeaſe, dry and ſweet 
fodder ſhould be given them. 

MURRAY, a county of Scotland, extending by 
the coaſt from the river Spey on the eaſt to Beauly 
on the weſt, which is the boundary of the province 
of Roſs; and comprehending the. countries of Stath- 
ſpey, Badenoch, Strathern, Srathnairn, and Strath- 
nerick. 

According to the account of the reverend Mr Shaw 
miniſter of Elgin, in anſwer to ſome queries of Mr 
Pennant, the country produces wheat, barley, oats, 
rye, peaſe, and beans. Of theſe, in plentiful years, 
upwards of 20,000 bolls are exported, beſides my 

The. 


It ſucceeds better on cotton than woo], . 
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Some hemp is alſo cultivated, and a great deal of flax; 
of which linen is made, not only for home-conſump- 
tion, but a conſiderable quantity of linen-yarn 1s ex- 
ported, Great quantities of potatoes are alſo culti- 
vated, Several hundreds of black cattle alfo are ex- 
ported from the Highlands of Murray, but few or 
none from the Lowlands. —Peculiar to this province 
is a kind of wood, called red ſaugh, or fallow 5 which 
is no leſs beautiful than mahogony. It is much more 
firm and tough than mahogony, and reſembles the 
lighter-coloured kind of that wood. It receives a fine 
poliſh, but is very ſcarce, growing on rocks. But 
there are great foreſts of firs and birches, which our 
author thinks are tne remains of the Sylva Caledonia, 
Here alſo is found a remarkable root, called by the 
natives carmele : it grows in heaths and birch- woods 
to the bigneſs of a large nut; and ſometimes there are 
four or five roots joined together by fibres. It has a 
green ſtalk, and ſmall red flowers. Dio, ſpeaking of 
of the Caledonians, ſays, Certum cibi gerius parant ad 
omnia, quem fi ceperint quantum eſt unius fabe magni- 
tudo, minime eſurire aut ſitire ſolent. Cæſar alſo tells 
us of a root called chara, which his ſoldiers mixed 
with milk and made into bread when in want of 
proviſion, which greatly rclieved them. This root, Mr 
Shaw thinks, is the ſame with the carmele, or faveet 
root of Murray. He informs us, that he hath often ſeen 
it dried, and kept for journeys through hills where no 
proviſion was to be had: he has likewiſe ſeen it 
pounded and infuſed ; the liquor makes a more a- 

reeable and wholeſome liquor than mead. It grows 
in ſuch plenty, that a cart-load of it can eafily be 
gathered. 

Murray is interſected by the rivers Spey, Loſſey, 
Findern, Nairn, Neſs, and Beauly. The river of Spey, 
riſing on the borders of Lochaber, is more than 60 
Scots, or 100 Enpliſh miles long, but too rapid to be 
navigable, Upon this river great floats of fir and 
birch-wood are carried down to the Frith ; the float 
is guided by a man fitting on a courach, This veſſel 
1s of an oval ſhape, about four feet long and three 
broad; a ſmall keel from head to ſtern; a few ribs 
croſs the keel, and a ring of pliable wood round 
the lip of it ; the whole covered with the rough hide 
of an ox or horſe, The rower fits on a tranſverſe 
{eat in the middle, and holds in his hand a rope, the 
end of which is tied to the float, and with the other 
hand he manages a paddle, keeps the float in deep 
water, and brings it to ſhore when he pleaſes. In 
this province, alſo, is Loch Neſs, remarkable for its 
never freezing. There are many other lakes in this 
country, of which one called Durdelchack is remark- 
able in that it is never covered with ice before the 
month of January; but after that time one night's 
firong froſt covers it all over. On the eaft fide of 
Loch Neſs, a large mile above the loch, is the water- 
fall of Foher, where the river Feach-Len falls over 
a ſteep rock about 8c feet high; and a thick 
fog riſes from the place where it falls, occaſioned 
by the violent daſhing of the water. There is a 
conſiderable ſalmon-fiſhery on the rivers Spey, Fin- 
dern, Neſs, and Beauly, which ſerves the towns and 


country, befides exporting to the value of 12,0001. 
annually, 
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Murray. the conntry itſelf and ſome of the Highland countries, 


tive of Bralil as well as Guinea. 


or 15 days: ſhe baniſhes them as ſoon as ſhe receives 
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There are many natural caves in the hills of hit 
country, which formerly were the receptacles of thieves » 
and robbers, and now afford ſhelter to hunters and 
ſhepherds in ſtormy weather. The moſt remarkable 
mountain is Carngern, in Strathſpey. In it are found 
a particular kind of ſtones well known to the lapi. 
daries. They are of blue, green, yellow, and am. 
ber colours; ſome ſo large as to make ſnuff. boxes, 
or ſmall cups; ſome of hexagonal or pentagonal figures, 
and tapering to a point at each end. The mountain 
of Benalar, in Badenoch, is by Mr Shaw reckoned to 
be the highett land in Scotland, as waters flowing 
from it fal into the ſea at Dundee, Inverlochy, aud 

Garmoch in Murray. | 

MUS, in zoology, a genus of quadrupeds, belong. 
ing to the order of glires z the genuine character of 
which is, that the fore-teeth of the lower jaws are ſu- 
bulated. There are ſpecies, 

1. The porcellus, or Guiney-pig, fo called from 5, 
its being ſuppoſed to come only from Guinea, is a na- (Lyyit 
It is about the fize fg. 
of a young pig, and hath ere& hair not unlike it. The 
colour is white or white varied with orange and black 
in irregular blotches ; hath no tail, but very large 
broad ears rounded at the ſides. Theſe animals are of 
ſuch a hot conſtitution, that they copulate five or {ix 
weeks after birth. They acquire not, however, their 
full growth before the eighth or ninth month. But this 
increaſe of ſize conſiſts only of fat; for the ſolid parts 
are fully unfolded before the age of fix months. The 
females go with young only three weeks: the firſt lit- 
ter conſiſts of four or five; the ſecond of tive or fix; 
and the ſucceeding ones of ſeven or eight, and ſome- 
times of 10 or 12. The mother ſuckles her young 12 


the male, which happens at fartheſt three weeks at- 
ter her delivery; and if any of them perſiſt in follow- 
ing her, they are maltreated and killed by the male. 
As they breed ſo faſt, their multitudes would be in- 
numerable, if there were not ſo many enemies which 
deſtroy them. They cannot reſiſt either cold or moi- 
ſture; when cold, they aſſemble and crowd cloſe toge- 
ther, in which caſe they often all periſh together. They 
are alſo devoured in great numbers by cats, and many 
are killed by the males. Though perpetually throw: 
ing out urine, they never drink. They feed on al 
kinds of herbs; but eſpecially on parſley, which wg 
prefer to grain or bread; and they are likewiſe _ g 
apples and other fruits. They eat precipitately like 
the rabbit, litile at a time, but very often; 3 
runting noiſe like a little pig, and are very reſtlels. 
No mention is made by natural hiſtorians of the _ 
ners of this animal in a wild.ſtate. Their [kin is oy 
of any value; and their fleſh, though catable, is not ſo 
good as to be much demanded : but it might be im. 
proved by keeping them in warrens, where they ou 
have the benefit of the freſh air, and the libert) * 
chooſing herbs agreeable to their taſte. Thoſe kept = 
houſes have nearly the ſame bad taſte with warren-12 : 
bits; and thoſe kept in gardens during the ſummef, 
have an inſipid, but leſs diſagreeable flavour. as 
2. The aguti, is about the ſize of a hare, has a - 
tail; four toes on the fore- feet, three on the hind on - 
and a yellowiſh belly. According to M. Buffon, it Þ 


animal peculiar to the ſouthern parts of America, ag 
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: za the old world. It is common in 
po Ing TG _ 81 D be and all the iſlands; and 
Braſil, Guiana, 8t Domingo, e lubüik and 
ſeems to require a warm elimate in order to ſubſiſt an 
Itiply. However, they can live in France, if kept 
3 Fi place, and ſheltered from winter · froſts. The 
* of t a very miſchievous animal, and bites cruelly : 
* why like a pig; is very voracious z fits on his 
kind-legs, and bolds his food with the fore-feet when 
he eats ; hides what he cannot conſume : hops like a 
hare, and runs very faſt both on plain and riſing 
' rounds - but as his fore-legs are much ſhorter than 
4 Du hind-oncs, he would tumble headlon if he did not 
g 2, (lacken his courſe in deſcending. Both his eye and 
his ear are fine; he ſtops and liſtens to the ſound of 
muſic: the fleſh of thoſe which are fat and well-fed 
is not very bad, though it be hard, and not very agree- 
able to the taſte. They ſcald the aguti, and make him 
ready in the ſame manner as a pig. He is hunted with 
dogs. When forced among the cut ſugar- canes, he is 
ſoon taken; becauſe theſe grounds being generally 
covered a foot thick with ftraw and leaves, at each leap 
he ſinks in this litter, ſo that a man may overtake and 
ay him with a baton. He commonly runs very nim- 
bly before the dogs; and when he gains his retreat, 
he lies ſquat, and remains obſtinately in his conceal- 
ment. The hunters are obliged to chace him out by 
filling his hole with ſmoke. The animal, half ſuffo- 
cated, utters mournful cries z but never iſſues forth, 
' unleſs when puſhed to the laſt extremity, His cry, 
which he often repeats when diſturbed or irntated, re- 
ſembles that of a ſmall hog, It taken young, he is 
eaſily tamed, and goes out and returns of his own ac- 
cord, Theſe animals commonly reſide in the woods 
and hedges; where the females choole a place well co- 
vered and buſhy, and there prepare a bed of leaves and 
hay for their young. They annually produce two or 
three, but generally two. Like the cats, they tranſ- 
port their young, two or three days after birth, into 
the hollows of trees, where they ſuckle them for a ſhort 
time; the young are ſoon in a condition to follow their 
mother, and to ſearch for food. 
WP |: 3. The leporinus, or Java hare, is about the ſize of 
I an ordinary hare: the hair of a reddiſh brown-colour ; 
dhe head ſmall in proportion to the body; the eyes 
large and prominent; the ears like thoſe af a rat; in 
other reſpects the head reſembles both a deer and hare; 
the hind-part of the body and thighs remarkably big; 
the legs long; four toes on the fore-feet, and three on 
the hind- feet: is a native of Java and Sumatra. The 
above deſcription was taken from an an animal of this 
kind in the poſſeſſion of the duke of Richmond. It 


was very tame and inoffenſive, and fed only on fruit 
and other vegetables. 


an aſh-coloured body, and no ears. It inhabits Bo- 
bemia, Auftria, Hungary, and Siberia. It hath been 
confounded with the cricetus, or hamſter; but, accord» 
'"g to M. Buffon, the differences between them are 
very conſpicuous, chiefly in the want of ears in the 
—_; for though the ears of the hamſter are ſhort, 

J are broad, and very obſervable; the citellus alſo 
3 copulates with the hamſter, which is ſufficient to 
8 every doubt with regard to the diverſity of 

er ſpecies. This creature burrows, and forms its 


magazine of co : zuter 
Vor. VII rn, nuts, &c. for its 9 It 


” l l 5 K 8 * NS FE * 2 2 
| . — endo 0 P —— * = YE n R Ne 
ä m ˙ ü m —,‚¾—„„ůↄ—m CREE IAIN 
-4-5< * CC * 1 5 — * N © . 
* * 


[= 5253 J 


4. The citellus, or earleſs marmot, hath a ſhort tail, 


= 72 


ſits. up like a ſquirrel, By Gmelin's account, ſome 
inhabit the fields in Siberia, others penetrate into gra- 
naries ; the former make holes in the ground with a 
double entrance, and ſleep during winter in the centre 
of their lodge: thoſe which inhabit the granaries are 
in motion during the whole of the cold ſeaſon. They 
couple in the beginning of May, and bring from five 
to eight young, which they bring up in their burrows, 
and cover with hay. They whiſtle like the marmot ; 
are very araſcible, and bite very ſeverely : their furs 
were once uſed by the ladies of Bohemia to make 
cloaks. | 

5. The lemmus, or lemming, hath a ſhort tail, five 
toes on both fore and bind feet, and the body is va- 
riegated with green and yellow. This creature, which 
is one of the moſt fingular that we know of, is ſaid to 
be a native of the mountains of Kolin in Lapland. 
They appear not every year; but at certain unforeſeen 
periods they come in ſuch numbers, that they ſpread 
every where, and cover the whole ſurface of the carth. 
The arrival of the lemmings is conſidered as a terrible 
ſcourge, the effects of which it is impoſſible to avoid. 
They make dreadful devaſtations in the fields; lay waſte 
the gardens; ruin the crops; and leave nothing, ex- 
cept what is ſhut up in houſes, where they never enter. 
They bark nearly like ſmall dogs. When attacked, 
they neither fear clubs nor halberds, but dart againſt 
thoſe who ſtrike them, outrageouſly biting, and fixing 
upon the weapons employed to kill them. When 
ſtruck at with a ſtick, they ſeize it ſo forcibly with 
their teeth, that they allow themſelves to be carried to 
a conſiderable diſtance without quitting their hold. 
They dig holes in the earth, and make roads like the 
moles, in queſt of roots. They ſometimes make war, 
and divide themſelves into two armies along the lakes 
and meadows, Their enemies are foxes and ermines, 
who devour great numbers of them. Graſs that has 
been ate down, and ſprings again, is ſaid to kill them; 
and they ſeem likewiſe to commit ſuicide ; for they 
are often found ſuſpended on the branches of trees; 
and they probably throw themſelves in troops into 
the waters like the ſwallows. It would alſo appear, 
that the lemmings, like the rats, mutually deftroy and 
eat each other, when paſture fails them; and that this 
is the reaſon why their deſtruction is as ſudden as their 
multiplication, At particular times they aſſemble to- 
gether, and the whole die in company. They are very 
courageous, and defend themſelves againſt other ani- 
mals. It is not certainly known whence they come, 
The vulgar believe that they fall from the clouds along 
with the rain. Upon the renewal of the graſs they 
infallibly die. In fine weather they take to the water 
in vaſt multitudes; but when a breeze of wind ariſes, 
they are all drowned. The number of theſe animals 
is ſo prodigious, that when they die the air is infected, 
and produces many diſeaſes. They even ſeem to in- 
fe& the plants which they gnaw; for the paſture then 
kills the cattle. The fleſh of the lemmings is not good 
to eat; and their ſkin, though the hair be fine, docs 
not anſwer for making furs, 3 it is too thick. 

6. The paca, or Patted cavy, is an animal pecu- 
liar to the new world, particularly Brazil. It has a 
ſhort tail, five toes on each foot, and three yellowiſh 
lines on each fide} It reſembles a pig of two months 
old; and its fleſh is fat, and makes excellent food. 
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3 round ears, and gibbous cheeks. 
8-1. 
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Even the ſkin is eat, like that of a pig. For theſe rea- 
ſons this animal is in perpetual requeſt, It is difficult 
for the hunters to take him alive. When ſurpriſedin 
his hole, which they lay open both before and behind, 
he defends himſelf, and even bites fiercely. His ſkin, 
though covered with coarſe ſhort hair, makes a very 
good fur, becauſe it is regularly ſpotted on both ſides. 
heſe animals produce often and in great numbers; 
many of them are deſtroyed by men and beaſts of prey, 
and yet the ſpecies is always numerous. 

When kept in a wooden cage or box, this animal 
remains perfectly tranquil during the day, eſpecially 
when plentifully ſupplied with food. He ſeems even 
to have an affection for his retreat as long as the day 
laſts; for, after feeding, he retires ſpontaneouſly into 
it, But when night approaches, by perpetual reſt- 
leſſneſs and agitation, and by tearing the bars of his 


Mne, 


priſon with his teeth, he diſcovers a violent deſire of 


getting out. Nothing of this kind happens during the 
day, unleſs he has occaſion for ſome natural evacua- 
tion; for he cannot endure the ſmalleſt degree of dir- 
tineſs in his little apartment; and when about to void 
his excrements, always retires to the moſt diſtant cor- 
ner he can find. When his ſtraw begins to ſmell, he 
often throws it out, as if he meant to demand freſh 
litter, This old ſtraw he puſhes out with his muzzle, 
and goes in queſt of rags or paper to replace it. In a 
female cavy, the following extraordinary inſtance of 


cleanlineſs was obſerved. A large male rabbit being 


ſhut up with her when ſhe was in ſeaſon, ſhe took an 
averſion to him the moment he voided his excrement 
in their common apartment. Before this ſhe was very 
fond of him; licked his noſe, ears, and body; and al- 
lowed him to take almoſt the whole food that was gi- 
ven her. But as ſoon as the rabbit had infected the 


cage with his ordure, ſhe retired into the bottom of 


an old preſs, where ſhe made a bed with paper and 
rags, and returned not to her old Jodging, till ſhe ſaw 


it neat, and freed from the unclean gueſt which had 


been preſented to her, 

The ſpotted cavy is eaſily accuſtomed to a domeſtic 
life. Unleſs induftriouſly irritated, he is gentle and 
tractable. He is fond of adulation, and licks the hands 
of the perſon who careſſes him. He knows thoſe who 
take care of him, and readily diſtinguiſhes their voices. 


When gently ſtroaked on the back, be ſtretches him- 


felf out, lies down on his belly, by a ſmall cry expreſſes 
his acknowledgment, and ſeems to aſk a continuance 
of the favour. When ſeized in a rough manner, how- 
ever, he makes very violent efforts to eſcape. 

7. The marmota, or marmot, has a ſhort hairy tail, 
It is found only on 
the tops of the higheſt mountains, and is more ſubje& 
to be rendered torpid by cold than any other. In the 


Plate 


end of September, or beginning of October, he retires. 


into his hole, from which he comes not out till the 
beginning of April, His retreat is capacious, broader 
than long, and very deep, ſo that it can contain ſeveral 
marmots, without any danger of corrupting the air. 
With their feet and claws, which are admirably adapt- 
ed for the purpoſe, they dig the earth with ſurpriſing 
quickneſs, and throw it behind them. It is not a hole, 
. or a ſtraight or winding tube, but a ſpecies of gallery 
made in the form of a Y, each branch of which has an 
aperture, and both terminate in one where the animal 
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mountain, the innermoſt part alone is on a ley 
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lodges, As the whole is made on the declivity of a Wy 


J. — 
branches of the Y are inclined, and the one nary 


depoſiting the excrements of the animals, and the 
other for their going out and coming in. The place 
of their abode is well lined with moſs and hay, of 
which they make ample proviſion during the ſummer 
It is even affirmed, that this labour is carried on joint- 
ly; that ſome cut the fineſt herbage, which is collected 
by others, and that they alternately ſerve as vehicles 
for tranſporting it to their dens. One, it is ſaid, lies 
down on his back, allows himſelf to be loaded with 
hay, extends his limbs, and others trail him in this man. 
ner by the tail, taking care not to overſet him. Theſe 
repeated frictions are aſſigned as the reaſon why the 
hair is generally rubbed off their backs, But it is more 
probable, that this effect is produced by their frequent 
digging of the earth. But, whatever may be in this, 
it 18 certain that they dwell together, and work in com- 
mon at their habitations, where they paſs three-fourths 
of their lives. Thither they retire during rain, or up- 
on the approach of danger; and never go out but in 
fine weather, and even then to no great diſtance. One 
ſtands centinel upon a rock, while the others ſport on 
the graſs, or are employed in cutting it to make hay, 
When the ſentinel perceives a man, an eagle, a dog, 
&c. he alarms the reſt with.a loud whiſtle, and is him- 
ſelf the laſt to enter the hole. They make no provi- 
ſions for winter; nor have they in that ſeaſon any oc- 
caſion for them, as lying aſleep all that time. As ſoon 
as they perceive the firſt approaches of the ſleeping 
ſeaſon, they ſet to work in ſhutting up the two en- 
trances of their habitation; and this they perform with 
ſuch labour and ſolidity, that it is eaſier to dig the 
earth any where elſe than in the parts they have forti- 
fied. They are at this time very fat, weighing ſome- 
times 20 pounds; and they continue to be plump for 
three months; but afterwards they gradually decay, 
and are extremely emaciated at the end of winter. 
When diſcovered in their retreats, they are found rolled 
up in the form of a ball, covered with hay; and they 
are carried off in ſo torpid a ſtate, that they may be 
killed without ſeeming to feel pain. The fattelt are 
choſen for eating, and the young ones for taming- 
When taken young, they may be rendered nearly 28 
tame as our other domeſtic animals. They learn to 
ſeize a ſtick, to dance, to perform various geſticula- 
tions, and to obey the voice of their matter, Like the 
cat, che marmot has an antipathy againſt dogs. When 
he begins to be familiar in the houſe, and percetes 
that he is protected by his maſter, he attacks and 
bites dogs of the moſt formidable kind. Though nat 
ſo large as a hare, he is ſtouter, and his ſtrength 's 
aided by a peculiar ſuppleneſs and dexterity: Wi 
his fore-teeth, which are pretty long, he bites mo 
cruelly; he attacks not, however, either dogs or men, 
unleſs previouſly irritated. If not prevented, he ga? 
furniture and ſtuffs; and when confined, pierces cen 
through wood. His voice reſembles, the e 
of a young dog when careſſed or in a ſporting d. 
mour ; but, when irritated or frighted, he mages 8 
whiftling noiſe, ſo loud and piercing, that it burts the 
ear. The marmots eat every thing preſented to 
as fleſh, bread, fruit, roots, pot-herbs, may· bugs: 


graſhoppers, &c. but milk and butter they P 3 
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ther aliment. Though leſs inclined to theft 
2 ws cat, they endeavour to ſlip into the dairy, 
where they drink great quantities. of milk, making, 
like the cat, a murmuring noiſe expreſſive of pleaſure. 
Milk is alſo the only liquor that is agreeable to them; 
for they rarely drink water; and oy refuſe wine. 
They produce but once a-year, and the litter generally 
conliſts of three or four. The growth of their young 
is very quick; they live only nine or ten years; aud 
the ſpecics is neither numerous nor much diffuſed. The 
marmot would make very good eating, if it had not 
always a diſagreeable flavour, which cannot be conceal- 
ed but by ſtrong ſeaſonings. nies ood ; 
8. The monax, or marmot of Canada, has a hairy 
tail, an aſh-coloured body, roundiſh ears, and four 
toes on the fore-feet, and five on the hind-· ones. It 
is a native of America, and differs very little from the 
former. | d 
9. The circetus, hamſter, or German marmot, is 
the mot famous as well as the moſt deſtructive of all 
the rats. It has a tail of a moderate length, round 
ears, a black belly, and reddiſh ſides, with three white 
ſpots. This creature ſleeps during the winter like the 
marmots; when in a torpid ſtate, neither reſpiration, 
nor any kind of feeling, can be perceived. The heart, 
however, beats 15 times in a minute, which has been 
diſcovered by opening the cheſt. The blood continues 
to be fluid, but the inteſtines are not irritable z even 
an electrical ſhock does not awake him; but in the 
open air he never becomes torpid. When dug up in 
his ſtate of torpidity, the hamſter is found with his 
head bent under his belly between the two fore-legs, 
and thoſe behind reſt upon his muzzle. The eyes are 
ſhut; and when the eye-lids are forced open, they in- 
ſtantly cloſe again. The members are ſtiff, like thoſe 
of a dead animal, and the whole body feels as cold as 
ice. When diſſected during this ſtate, he ſeems to feel 
very little; ſometimes indeed he opens his mouth as 
if he wanted to reſpire; but his lethargy is too ſtrong 
to admit of his awakening entirely. This lethargy hath 
been aſcribed ſolely to a certain degree of cold; which 
indeed may be true with regard to dormice, bats, &c. 
But experience ſhews, that, in order to render the ham- 
iter torpid, he mult alſo be excluded from all commu- 
nication with the external air : for when he is ſhut up 
in a cage filled with earth and ſtraw, and expoſed in 
winter to a degree of cold ſufficient to freeze the wa- 
ter, he never becomes torpid: but when the cage is 
funk four or five feet under ground, ard well; ſecured 
againſt the acceſs of the air, at the end of eight or ten 
days be is equally torpid as if he had been in his own 
burrow, If the cage is brought up to the ſurface, the 
hamiter will awake in a few hours, and reſume his tor- 
pid (late when put below the earth. The experiment 
may be repeated with the ſame ſucceſs as long as the 
froit continues. We have a farther proof that the ab- 
lence of the air is one of the cauſes of torpidity in the 
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coldeſt weather, and expoſed to the air, he infallibly 
awakes in a few hours. This experiment ſucceeds as 
* in the night as in the day; which ſhews that 
ght bas no ſhare in producing the effect. It is 
RY ages to obſerve the hamſter paſſing from a tor- 
P's to an active ſtate. He firſt loſes the rigidity 


of his members, and then makes a profound reſpira» 
; ” 


La 1 


bamſter; for when brought up from his hole in the 
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tion, but at long intervals. His legs begins to move, 


he opens his mouth, and utters diſagreeable and rattling 


ſounds. After continuing theſe operations for ſome 
time, he opens his eyes, and endeavours to raiſe himſelf 
on his legs. But all theſe movements are Kill reeling 
and unſteady, like thoſe of a man intoxicated with li- 
quor. He, however, reiterates his efforts till he is 
enabled to ſtand on his legs. In this attitude he re- 


mains fixed, as if he meant to reconnoitre and repoſe 


himſelf after bis fatigue ; but he gradually begins to 
walk, eat, and act in his uſual manner. This paſſage 


from a torpid to an active ſtate, requires more or Jeſs 


time, according to the temperature of the air. When 
expoſed to a cold air, he ſometimes requires more than 
two hours to awake; and in a more temperate air he 
accompliſhes his purpoſe in leſs than one hour. It is pro- 
bable that, when the hamſter is in his hole, this change 
is performed imperceptibly, and that he feels none of 
the inconveniencies which ariſe from a ſudden and for- 
ced reviviſcence. 

The hamfter is a very miſchievous animal; and ſo 
exceedingly fierce, that he ſeems to have no other paſ- 
ſion but rage. In conſequence of this, he attacks e- 
very other animal that comes in his way, without re- 
garding the ſuperior ſize or ſtrength of his antagoniſt ; 
nay, as if he was ignorant of the method of ſaving 
himſelf by flight, he allows himſelf to be beat to pieces 
with a ſtick, rather than yield. If he ſeizes a man's 
hand, he muſt be killed before he quits his hold. 
When the hamſter perceives a dog at a diſtance, he 
begins with emptying his cheek-pouches if they hap- 
pen to be filled with grain, and which are ſo capacious 
as to hold a quarter of a pint Engliſh, He then 
blows them up ſo prodigiouſly, that the ſize of the 
head and neck greatly exceeds that of the body. 
Laſtly, he raiſes himſelf on his hind-legs, and in this 
attitude darts on his enemy. If he catches hold, he 
never quits it but with the loſs of life. But the dog 
generally ſeizes him behind, and ſtrangles him. This 
ferocious temper prevents the hamſter from being at 
peace with any other animal. He even makes war 
againſt his own ſpecies, not excepting the females. 
When two hamfters encounter, they never fail to at- 
tack each other, and the ſtronger always devours the 
weaker. A combat between a male and a female 
laſts longer than between two males. They begin by 
purſuing and biting each other; then each of them re- 
tires to a fide as if to take breath; a little after, they 
renew the combat, and continue to fly and to ſight till 
one of them falls. The vanquiſhed uniformly ſerves 
for a repalt to the conqueror. 

The hamſters copulate about the end of April; 
when the males enter the apartments of the females, 
where they remain only a few days. If two males 
happen to meet in the ſame hole, a furious combat 
enſues, which generally terminates in the death of the 
weakeſt. The conqueror takes poſſeſſion of the fe- 
male, and both, though at every other period they 
perſceute and kill each other, lay aſide their natural 
ferocity during the few days their amours continue. 
They even mutually defend each other againſt agfeſ- 
ſors; and if a hole is opened about this time, the fe— 
male defends her huſband with the utmoſt fury. The 
females bring forth twice or thrice every year. Their 
litter is never fewer than fix, and more frequently 
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from 16 to 18. Their growth is very rapid. At the 
age of 15 days they begin to dig the earth; and 
ſoon after, the mother baniſhes them from her habita- 
tion; ſo that at the age of about three weeks they 
are abandoned to their own management, The mo- 
ther in general diſcovers little affection for her off- 
ſpring ; and when her hole is opened, flies in the moſt 
daſtardly manner, leaving her young ones to periſh. 
Her only ſolicitude at that time is to provide for her 
own defence. With this view ſhe digs deeper into 
the earth, which ſhe performs with amazing quick- 
neſs, The young would willingly follow her; but ſhe 
is deaf to their cries, and even ſhuts the hole which ſhe 
had made. 

As the hamſter lives on grains, and dwells under 
the earth, ſome kinds of ſoils are inconvenient for him. 
He requires a ſoil which is eaſily pierced, and yet fo 
tenacious as not to tumble down. Stony, fandy, and 
argillaceous ſoils, are therefore improper, as well as 
meadows, foreſts, and marſhy grounds. He likewiſe 
chooſes countries which — 7 in all kinds of grain, 
that he may not be obliged to ſeek his food at great 
diſtances. In Thuringia, the ſoil of which poſſeſſes 
all theſe qualities, the hamſters are more numerous 
than in any other country. The habitations are dug 
to the depth of three or four feet, and conſiſt of more 
or fewer apartments, according to the of the ani- 
mal. The principal apartment is lined with ſtraw, and 
ſerves him for a lodging. The others are deſtined for 
the preſervation of proviſions, of which he amaſſes 
great quantities during the autumn. Each hole has 
two apertures: the one deſcends obliquely; and the 
other, through which the animal goes out and in, is 
perpendicular. The holes of the females, who never 
live with the males, are ſomewhat different. In thoſe 
where ſhe brings forth, there is ſeldom above one 
chamber for proviſions ; becauſe the ſhort time the 
young remain with her requires not a great ſtore of 
food. But inſtead of one perpendicular hole, ſhe 
makes ſeven or eight, to give free paſſage to her 
young. Sometimes the mother baniſhes her _— 
and continues to poſſeſs this hole; but ſhe commonly 
digs another, and lays up as much proviſions as the 
ſeaſon permits her to colleR. 

The hamſter feeds upon all kinds of herbs, roots, 
and grains, which the different ſeaſons produce. He 
even eats the fleſh of ſuch animals as he can conquer. 
As he is not adapted for long journeys, his magazine 


is firſt ſtocked with the proviſions which are neareſt 


his abode. This is the reaſon why ſome of his cham- 
bers are frequently filled with one kind of grain only. 
When the harveſt is reaped, he goes to a greater di- 


ſtance in queſt of proviſions, and carries every article he 


can find, without diſtinction, to his granary, To facili- 
tate the tranſportation of his food, nature has furniſh- 
ed him with two pouches in the inſide of each cheek. 
On the outſide, theſe pouches are membranous, ſmooth, 
and ſhining ; and in the inſide there are a great many 
glands, which ſecrete a certain fluid, to preſerve the 
flexibility of the parts, and to enable them to reſiſt any 
accidents which may be occaſioned by the roughneſs or 
ſharpneſs of particular grains. Each of theſe recep- 
tacles is capable of containing an ounce and an half of 
grain, which, on his return to his lodging, he emp- 
ties, by preſſing his two fore-feet againſt his cheeks, 


[ 5256 J 


out the riſk of being bitten; 
tion he has not the free motion of his jaws. 
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When we meet a hamſter having his cheeks filled . 

proviſions, it is eaſy to ſeize bim with the 3 22 
becauſe in this condi. 
he is allowed a little time, he ſoon empties his 0 
and ſtands upon his defence. The quantity of pro. 
viſions found in the holes depends on the age ef 
of the inhabitant. The old hamſters frequently a. 
maſs 100 pounds of grain; but the young, and the 
females, content themſelves with a quantity much 
ſmaller. Their object in laying up proviſions, is not to 
nouriſh them during winter, which they paſs in ſleep 
and without eating; but to ſupport them after they . 
wake in the ſpring, and previous to their falling in. 
to a torpid ſtate, which reſembles a profound ſleep, 
At the approach of winter, the hamſters retire into 
their ſubterraneous abodes, the entrance to which they 
ſhut up with great addreſs, Here the animal repoſes, 
in the ſituation already deſcribed, upon a bed of ſtraw; 
and in this ſtate he is commonly dug up. In winter 
the peaſants generally go a hamſter-ne/ting as they call 
it; the retreat is known by a ſmall eminence of earth 
raiſed near the oblique paſſage formerly deſcribed. 
The peaſants dig down till they diſcover the hoard, 
and are generally well paid for their trouble; as they 


often find two buſhels of corn, befides the ſkins of the 


animals, which are valuable furs; and it is remarkable 
that the hair ſticks ſo faſt to the ſkin, that it cannot be 
plucked off without the utmoſt difficulty. In ſome 
ſeaſons the hamſters are ſo numerous, that they occa- 
fion a dearth of corn. Pole-cats are their greateſt 
enemies ; for they purſue them into their holes, and 
deſtroy great numbers. | 

10. The terreſtris, or ſhort-tailed field-mouſe, has a 
hairy tail, with four toes on the fore-feet, and five on 
the hind-ones, and ears ſhorter than the hair. It in- 
habits Europe, and is found in great numbers in 
Newfoundland. It digs holes in the earth, where it 
amaſſes grain, filberts, and acorns : but it appears to 
prefer corn to every other food. When the grain is 
ripe, the ſhort-tailed field-mice aſſemble from all 
quarters, and often do great damage by cutting the 
ſtalks of corn, in order to come at the ears. hey 
follow the reapers, and eat up all the fallen and neglec- 
ted grain. When the pleanings are devoured, they 
flock to the new-ſown elde, and deſtroy the crop of 
the enſuing year. In winter moſt of them retire into 
the woods, where they feed upon filberts, acorns, and 
the ſeeds of trees. In particular years they appear in 
numbers ſo immenſe, that they would deſtroy every 
thing if they continued long: but they always kill 
and eat one another during a ſcarcity of proviſions. 
They beſides are devoured by the long-tailed field- 
mice, by foxes, wild-cats, and weaſels. Theſe crea- 
tures are often carried home in the ſheaves of corn, 
and 100 of them have been found in houſing a rick. 
In ſuch caſes it bath been obſerved, that the dogs de- 
voured all the mice of this ſort they could find, rejec- 
ting the common kind; and, on the contrary, the cats 
would touch none but the laſt. This animal makes 
its neſt in moiſt meadows, and brings eight young * 
a time: it has a ftrong affeRion for them; one that 
was ſeduced into a wire-trap by placing its brood 1 
it, was ſo intent on foltering them, that it appear c 
quiteregardleſs of its captivity. In Newfoundland, — 
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re very deſtructive to gardens ; but ſeldom do 
damage in this way in Britain. a 

—_— The ampliibios, or water-rat, has a long hairy 

tail, but not palmated feet, as is ſaid by Linnæus. It 

is about the ſize of a rat, but in its manners reſembles 


ter much more than the rat. Like the otter, it 
. the freſh water, and is found on the banks 
of rivers, brooks, and pools. Gudgeons, minnows, 
blays, and the iry of carps, pikes, and barbels, are its 
ordinary food. It likewiſe eats frogs, water · inſects, 
and ſometimes the roots of plants. He ſwims with 
t eaſe, keeps long under water, and carries off his 
great eaſe, Keeps long ECT H 
prey to be devoured on the aſs or in hig hole. e 
is ſometimes ſurpriſed by the fiſhermen when ſearch- 
ing for craw-fiſh z and he endeavours to eſcape by 
biting their fingers, or leaping into the water. Like the 
otter, he do: large rivers, or rather thoſe which 
are much frequented. He never viſits houſes or barns; 
but keeps upon the margins of waters, from which he 
wanders not upon dry land ſo far as the otter, who is 
ſometimes found at the diſtance of a league from wa- 
ter. Water-rats are ſeldom met with in elevated pla- 
ces or dry plains, but are extremely numerous in moiſt 
and marſhy valleys. The females come in ſeaſon a- 
bout the end of winter, and bring forth in the month 
of April, the litter generally conſiſting of fix or feven. 
Perhaps they bring forth more than once a-year; but 
of this we have no proper knowledge. This animal, 
as well as the otter, is eaten by the French peaſants on 
maigre-days. Water-rats are found all over Europe, 
excepting in the polar regions. According to Bellon, 
they inhabit the banks of the Nile ; but the figure he 
gives of them has ſo little reſemblance to our water- 
rat, that it is probable the Nile-rats belong to another 
ſpecies of animals, 

12. The rattus, or common rat, is the moſt pernicious 
of any of our ſmaller quadrupeds. Meat, corn, paper, 
cloaths, furniture, in ſhort every conveniency of life, is 
a prey to this deſtructive creature. Nor are its deva- 
ſtations confined to theſe; for it will make equal ha- 
vock among poultry, rabbits, or young game; nay, it 
hath been known to gnaw the extremities of infants 
when aſleep. It is a domeſtic animal, reſiding very 
frequently in houfes, barns, or granaries;z and it is 
furniſhed with fore-teeth of ſuch itrength as enable it 
to torce its way through the hardeſt wood or the old- 
eſt morter, Several ſmall animals have been confound- 
ed under the general name of rat; but the appella- 
tion ſcems properly to belong only to two; namely, 
the common black, and the brown rats. The black 
rats are not of a perfectly black colour, but of a deep 
Iron grey, with an aſh-coloured belly, the legs duſky, 
and almoſt naked; they have a claw, in the place of a 
üfth toe, on the fore-feet ; the length from the noſe 
to the tail ſeven inches, the tail nearly eight. It in- 

abits moſt parts of Europe, but of late the numbers 
have been very much leſſened by the other kind. It 
makes a lodge either for its day's reſidence, or a neſt 
for its young, near a chimney; and improves the 
warmth of in, by forming there a magazine of wool, 
bits of cloth, hay, or ſtraw. It lodges alſo in cielings, 
= in the void {paces between the wall and the wain- 
eing. From theſe lurking places the rats iſſue in 
que of food, and tranſport thither every ſubſtance 
tcy can drag, forming conſiderable magazines, eſpe- 
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their amours, and cry when they fight. 
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cially when they have young (o provide for, The ſe- 
male brings forth ſeveral times in a year, but always 
in the ſummer-ſeaſon. The litter generally confiſts of 
five or ſix; and in ſpite of poiſon, traps, and cats, 
they thus multiply to ſuch a degree as ſometimes to do 


a great deal of damage. In old country-houſes where 


grain is kept, and where the vicinity of barns and ma- 
gazines facilitates their retreats, they often increaſe ſo 
prodigiouſly, that the poſſeſſors are obliged to remove 
and deſert their habitations, unleſs the rats happen to 
deſtroy each other. This, however, frequently hap- 
pens ; for theſe creatures, when pinched for food, de- 
vour each other, When a famine happens by reaſon of 
too many being crowded into one place, the ſtrong kill 
the weak, open their heads, and firſt eat the brain, 
and then the reſt of the body. Next day the war is re- 
newed, and continues in the ſame manner till moſt of 
them are deſtroyed ; which is the reaſon why theſe 
animals, after being extremely troubleſome for ſome 
time, diſappear all of a ſudden, and do not return for 
a long time. 

Rats are extremely laſcivious ; they ſqueak during 
They ſoon 
learn their young to eat; and when they begin to iſſue 
from the hole, their mother watches, defends, and e- 
ven fights with the cats, in order to ſave them. A 
large rat is more miſchievous than a young cat, and 
nearly as ſtrong ; the rat uſes her fore-teeth, and the 
cat makes moſt uſe of her claws ; ſo that ſhe requires 
both to be vigorous, and accuſtomed to fight, in or- 
der to deſtroy her adverſary. The weaſel, tho' ſmal- 
ler, is a much more dangerous and formidable enemy 
to the rat, becauſe he can follow it into its retreat. 
Their ſtrength being nearly equal, the combat often 
continues for a long time, but the method of uſing 
their arms is very different. The rat wounds only by 
reitcrated ſtrokes with his fore-teeth, which are better 
formed for gnawing than biting ; and being ſituated 
at the extremity of the lever or jaw, they have not 
much force. But the weaſel bites cruelly with the 
whole jaw, and inſtead of letting go its hold, ſucks 
the blood from the wounded part, ſo that the rat is 
always killed. The rat was firlt introduced into Ame- 
rica by the Europeans in 1544, and is now the peſt of 
all that continent. ; 

The brown or Norway rat is much larger than the 
black kind ; being nine inches from the end of the 
noſe to the beginning of the tail; the length of the 
tail itſelf is the ſame, the uſual weight 11 ounces. 
Notwithſtanding its name, however, it is not known 
in Norway, nor in any part of Scandinavia, It was 
never known in Britain till about 45 years ago; and 
made its appearance in the neighbourhood of Paris 
only about 22 years ago. Mr Pennant ſuſpeRs, that 
this rat came originally in ſhips from the Eaſt Indies 
a large brown ſpecies being found there, called han- 
dicotes by the natives, which burrow under ground. 
Barbot alſo mentions a ſpecies inhabiting the fields in 
Guinea, and probably the ſame with this. Wherever 
this creature has taken up its reſidence, it hath totally 
extirpated the black kind: however, it is to be fear- 
ed we ſhall reap little benefit by the exchange; for the 
Norway rat hath the ſame diſpoſition, with greater 
abilities for doing miſchief than the common kind. It 


burrows, like the water-rat, in the banks of rivers, 
WE hos ponds 
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ponds, and ditches; it takes the water very readily, 


and ſwims and dives with great celerity : like the 


black ſpecies, it preys on rabbits, poultry, and all 

kinds Fond, It increaſes molt amazingly faſt, pro- 
ducing from 14 to 18 young at a time. Its bite is not 
only 3 but dangerous; the wound being imme- 
diately attended with great ſwelling, and is a long time 
in healing. Theſe creatures are ſo bold as to turn upon 
thoſe who purſue them, and faſten on the ſtick or hand 
of ſuch as offer to ſtrike them. 

13. The muſculus, or common mouſe, has a long 
naked tail, four toes on the fore-feet, and five on the 
hind- feet, but no claw on the large toe. It has the 
ſame inſtint, and the ſame conſtitution and natural 
diſpoſitions with the rat, differing only in the mere 
circumſtances of ſize and ſtrength. The mouſe never 
iſſues from his hole but in 400 of food, and runs in 
again upon the lealt alarm. He goes not, like the 
rat, from houſe to houſe, unleſs he be forced, and 1s 
not near fo deſtructive. He is alſo capable of being 
tamed to a certain degree, though not ſo perfectly as 
other animals. He hath many enemies, from whom 
he can eſcape only by his agility and minuteneſs. 
Owls, birds of prey, cats, weaſels, and even rats, make 
war upon the mice, fo that they are deſtroyed by mil- 
lions; yet the ſpecies ſtill ſublſts by its amazing fe- 
cundity. They bring forth at all ſeaſons, and ſcveral 
times in the year: the litter generally conſiſts of five 
or {ix ; and in leſs than 15 days the young diſperſe, 
and are able to provide for themſelves. Ariſtotle tells 
us, that having ſhut up a pregnant mouſe in a veſſel, 
along with plenty of grain, he found in a ſhort time 
after 120 mice, all ſprung from the ſame mother. All 
mice are whitiſh under the belly, and ſome are alto- 
gether white, Others are more or leſs brown and 
black. They are generally diffuſed over Europe, A- 
ſia, and Africa; but it is alleged that they were in- 
troduced into America by the Europeans, It is cer- 
tain, however, that this little animal follows man, and 
flies from uniuhabited places; probably on account of 
its natural appetite for bread, cheeſe, butter, &c. 
which men prepare for themtelves. 


Plate 14. The avellanarius, or dormouſe, is equal in ſize to 
Cl. XXIII the former, but of a plumper appearance; the noſ 
e plumper appearance ; the noſe 


is more blunt ; the head, fides, belly and tail, are of 
a tawny red colour, the throat white. Dormice in- 
habit woods, or very thick hedges; forming their 
neſts in the hollow of ſome low tree, or near the bot- 
tom of a cloſe ſhrub: they form little magazines of 
nuts, and eat in an upright poſture like the ſquirrel. 
The conſumption of their hoard, however, during the 
rigour of the ſeaſon, is but ſmall; for they ſleep molt 
of the time, retiring into their holes; at the approach 
of winter, they roll themſelves up, and become torpid. 
Sometimes they experience a ſhort revival in a warm 
ſunny day ; when they take a little food, and relapſe 
into their former ſtate. "Theſe animals ſeldom appear 
far from their retreats, or in any open place; for 
which reaſon they ſeem leſs common in Britain than 
they really are. They make their neſts of moſs, graſs, 
and dead leaves; and bring uſually three or four young 
at a time. 

15. The quercinus, or garden-ſquirrel, has a long 
hairy tail, with a black ring under the eyes. It is a 
ative of the ſouth of Europe, where it lives chiefly in 


L 


fruits are not to be had, they will eat almonds, fl. 


| ſown field. No other apparatus is neceſlary than 4 
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gardens, though it ſometimes. is found in houſes, The 
are very deſtructive to fruit, particularly peaches.— 
which they ſeem to prefer to every other kind. They 
alſo eat peaſe, apricots, and plumbs; and when ſoft 


berts, nuts, and even leguminous plants. Of theſe 
they carry off great quantities into their retreats, which 
they dig in the earth, and particularly in well culti. 
vated gardens; for in old orchards they are often 
found in hollow trees, where they make beds of 
herbs, moſs, and leaves. Eight or jen of them are 
frequently found in the ſame place, all benumbed, and 
rolled up in the midſt of their proviſion of fruits and 
nuts. They copulate in ſpring, and bring forth in 
ſummer, The litter conſiſts of five or fix young, who 
grow very quickly, but are not fertile till the next 
year. Their fleſh is not eatable, but has the ſame dil. 
agreeable odour with the domeſtic rat. 

16. The gregarius, or gregarious mouſe, has a tail 
about one-third the length of its body, and ſomewhat 
hairy ; the body is of a greyith colour, and the legs 
white. It is a native of Germany and Sweden, is ſome» 
what larger than the common mouſe; eats ſitting up; 
burrows, and lives under ground. 

17. The ſylvaticus, or long- tailed field-mouſe, mea- 
ſures, from the end of the noſe to the letting on of the 
tail, four inches and an half; the tail is four inches 
long; the upper part of the body of a yellowiſh- brown 
mixed with fome duſky hairs: the breaſt is of an ochre 
colour, the reſt of the under (ide is white; the tail is 
covered with ſhort bair. Theſe animals are found only 
in fields and gardens ; in ſome places they are called 
bean-mice, from the havock they make among beans 
when firſt ſown. They feed alſo on nuts, acorns, and 
grain, of which they amaſs quantities, not proportion- 
ed to their wants, but to the capacity of the place 
where it is depoſited, inſomuch that a ſingle animal 
will collect more than a buſhel, Thus they provide 
for other animals as well as themſelves: the hog comes 
in for a ſhare; and the great damage done to the fields 
by theſe creatures, in rooting up the ground, 1s chief- 
ly owing to their ſearch after the concealed hoards of 
the field- mice. 

The holes of the ſield- mice are generally more than 
a foot under ground, and often divided into two apart. 
ments, the one for living in with their young, and 
the other for a magzine. M. Buffon informs us, that 
he has often ſeen great damage done to the plantations 
by theſe animals. They carry off the new-ſown 
acorns ; by following the furrow of the plovgh, th*) 
dig up one after another, hot leaving a ſingle ſced. 
This happens chiefly in thoſe ſeaſons when the acorns 
are ſcarce: not finding a ſufficient quantity in the 
woods, they come in queſt of them in the cultivated 
fields, and often carry off ſuch quantities that they 
corrupt in their magazines. Theſe creatures, accord- 
ing to the ſame author, do more miſchief in a nurſery 
of trees than all the birds and other animals put toge⸗ 
ther. The only way to prevent this damage is, to lay 
traps at ten paces aſunder, through the extent of the 


roaſted walnut placed under a flat ſtone, ſupported) 
a flick. The animals come to eat the walnut, whic 
they prefer to acorns ;z and as it is fixed to the ſtick, 


whenever they touch it, the {tone falls down, an 
er | 


. 
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«ruſhes them to death. The ſame expedient M. Buf- 


Mus. 


which alſo deſtroys acorns. In this 
that upwards of 100 were taken each 
of 'ground conſiſting only of about 
40 French arpents. From the 15th of November to 
the 8th of December, above 2000 were caught in this 
manner. Their numbers gradually diminiſhed till the 
froſt became ſevere, which is the time they retire into 
their holes, to feed on their magazines, In autumn 
they are moſt numerous; for if proviſions fail during 
the winter, they devour one another. The long-tailed 
mice eat alſo the ſhort-tailed ſpecies; and even thruſhes, 
blackhirds, &c. which they find ns gu in ſnares. 


ed field-mouſe, 
way he found 
day, from a piece 


M. Buffon once kept a dozen of theſe mice in a cage, 
and furniſhed them with food every morning at eight 
o'clock. One day they were negle&ed for about a 
quarter of an hour, when one of their number was 
eaten up by the reſt ; next day another ſuffered the 
ſame fate; and in a few days only one remained: all 
the others had been killed, and partly devoured ; and 
even the ſurvivor himſelf had his fect and tail muti- 
lated. Theſe animals are very prolific, producing more 
than once a-year, and bringing nine or ten at a birth. 
They generally make the neſt for their young very near 
the ſurface, and often in a thick tuft of graſs. 

Mr Pennant mentions a ſpecies of mouſe which he 
calls the 4% lang- tailed field-mouſe, or harveſt- mouſe; 
and which, he EE is very numerous in Hampſhire, 
particularly during harveſt. They form their neſt 
above the ground, between the ſtraws of the ſtanding 
corn, and ſometimes in thiſtles: it is of a round ſhape, 
and compoſed of the blades of corn. They bring 
about, eight young ones at a time. Theſe never enter 
houſes; but are often carried, in the ſheaves of corn, 
into ricks: and 100 of them have frequently been 


Thoſe that are not thus carried away 1n the ſheaves, 
ſhelter themſelves during winter under ground, and 
burrow deep, forming a warm bed for themſelves of 
dead graſs, They are the ſmalleſt of the Britiſh 
quadrupeds: the length from noſe to tail is only 
two inches and a half; their tail two inches, and 
the weight one-ſixth of an ounce. They are more 


their back of a fuller red, inclining to the colour of a 
dormouſe, 

18. The ſtriatus, or ſtreaked mouſe, has four toes on the 
fore-feet, and five on the hind-ones, longitudinal ftreaks 
on the body, with white ſpots, It is a native of India. 

19. The longipes has a long covered tail, four toes 
on the fore-feet, five on the hind-ones, and very long 
thighs. It is found in the. torrid zone, and is men- 
toned only by Linnæus. 

Fur gz Gn — he jaculus, or jerboa, inhabits Barbary, Pale- 
=. a gypt, and the deſerts between Balſora and 
OILS The head hath a great reſemblance to that 

of the rabbit ; but its eyes are larger, and its ears 
"Sag higher, and broader, in proportion to its ſize. 
ö 5 * is fleſh- coloured and naked, and tlie muzzle 
eg To ſhort, The opening of the mouth is very 
= A © upper jaw broad, and the under jaw narrow 
ar. * The teeth are like thoſe of the rabbit, 
me whiſkers round the mouth are compoſed of 


.. 
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fon alſo made uſe of with ſucceſs again(t the ſhort-tail- | 


They firlt eat the brain, and then the reſt of the body. 


found in a ſingle rick, on pulling it down to be houſed. 


ſlender than the other long-tailed field-mouſe; and 
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long black and white hairs. The fore-ſeet are ex- 
tremely ſhort, and never touch the ground; being uſed 
only as hands to convey victuals to the mouth. Theſe 
hands have four fingers armed with claws, and the 
rudiments of a fifth without any claw. The hind-fcet 
have only three toes, the middle one of which is the 
longeſt, and all three are armed with claws. The 
tail is three times longer than the body, and is co- 
vered with ſmall Riff hairs, of the ſame colour with 
thoſe on the back; and the extremity of it is garuiſſied 
with longer, ſofter, and more buſhy hair. The legs 
are naked and fleſh-coloured, as well as the noſe and 
cars. 


Mas. 


— — r——_ 


The top of the head and back are covered with - 


reddiſh hair; and the flanks, the under-part of the 


head, the throat, the belly, and the infides of the 
thighs, are white. Below the reins, and near the 
tail, there is a large, black, tranſverſe band, in the 
form of a creſcent. Theſe animals generally conceal 
their hands or fore-feet among the hair, ſo that at firſt 
ſight they ſeem to have only two feet. In tranſport- 
ing themſelves from place to place, they do not walk, 
or adyance one foot before the other, but leap nimbly 
to the diſtance of five or ſix feet from the ground. 
When repoling themſelves, they fit on their knees, 
and ſleep only during the day. They eat grain and 
herbage like the hare, Their diſpoſitions are mild, 
and yet they can never be perfectly tamed. They 
dig holes in the earth like rabbits, and in a much 
ſhorter time. Two that were kept in a houſe in 
London, burrowed almoſt through the brick-wall of 
the room where they were: they came out of their 
hole at night for food, and when caught were much 
fatter and ſleeker than when confined to their box. 
This animal is eaten by the Arabs, who call it the 
lamb of the children of Iſrael. Bochart thinks it is the 
Saphon of holy writ, and diſplays a vaſt deal of learn- 
ing on the ſubject. 

An animal very much reſembling the above is found 
in Siberia, where it is called alagtaga. It hath very 
long tranſparent ears; long whiſkers; five toes on the 
fore-feet; three on the hind-feet pointing forward, 
and a fourth behind, about an inch above the heel: 
the colour of the upper-part of the body is tawny, the 
lower whitiſh; in the form of the body, legs, and tail, 
it agrees with the Jaſt. Like the former, this is ex- 
tremely active; digs holes in the ground with vaſt 
agility with its fore-feet ; tears the roots with its 
teeth, and flings back the earth with its hind-feet: if 
purſued, and finds it cannot eſcape by leaping, at- 
tempts to make a new hole: in ſome places theſe are ſo 
thick as to be dangerous to travellers, the horſes per- 
petually falling in them. It provides agaidſt winter; 
cuts graſs, and leaves it in heaps a foot ſquare to dry, 
afterwards carrying it into the, burrow. 


Beſides theſe, M. Buffon deſcribes an animal which. 
probably belongs to the ſame ſpecies, and which he 


calls the tarfier, or woolly jerboa; but ſays, he acci- 
dentally procured it from a perſun who could neither 
tell its name, nor from whence it came. 
ſharp-pointed noſe ; long, ereQ, naked, tranſparent. 
ears; large eyes; two cutting teeth in each jaw; 
and, what is peculiar to this ſpecies, two canine 
teeth in each: it had five long ſlender fingers on each 
foot, reſembling thoſe of a monkey: the 28 
moderately long; the hind- legs of a very remarkable. 

length, 


It had a 


: 
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length, eſpecially the ſecond bone; that vext the foot 
ſlender and naked; the tail exceedingly long and ſlen- 
der; the hair on the body long, ſoft, and woolly; the 
head of an aſh-colour; the reſt of the body tawny, 
mixed with an aſh-colour: it was larger than a common 
mouſe. | 

21. The volans, has a long hairy tail; four toes on 
the fore-feet, and five on the hind ones; and the ſkin 
from the ears to the tail is extended like wings, by 
which means it is enabled to fly, It is a native of 
Virginia and Mexico. | 

MUSA, the PLANTAIN-TREE; a genus of the 
moncecia order, belonging to the polygamia claſs of 


plants. The moſt remarkable ſpecies are, 1. The 
paradiſaica, or plantain. 2. The muſa ſapientum, or 
banana-tree, 


The firſt ſort is cultivated in all the iſlands 
of the Weſt Indies, where the fruit ſerves the In- 
dians for bread; and ſome of the white people alſo 


prefer it to moſt other things, eſpecially to the yams 


and caſſada bread, The plant riſes with a ſoft her- 
baceous ſtalk, 15 or 20 feet high; the lower part of 
the ſtalk is offen as large as a man's thigh, diminiſh- 
ing gradually to the top, where the Jeaves come out 
on every ſide; theſe are often ſix feet long, and near 
two feet broad, with a ſtrong fleſhy midrib, and a 
great number of tranſverſe veins running from the 
midrib to the borders. The leaves are thin and ten- 
der, ſo that where they are expoſed to the open air, 
they are generally torn by the wind ; for as they 
are large, the wind has great power againſt them: 
theſe leaves come out from the centre of the ſtalk, and 
are rolled up at their firſt appearance; but when they 
are advanced above the ſtalk, they expand and turn 
backward: as theſe leaves come up rolled in the man- 


ner before- mentioned, their advance upward is ſo 


quick, that their growth may almoſt be diſcerned by 
the naked eye; and if a fine line is drawn acroſs, 
level with the top of the leaf, in an hour's time the 
leaf will be near an inch above it. When the plant is 
grown to its full height, the ſpikes of flowers will ap- 
pear in the centre, which is often near four feet in 
length, and nods on one fide. The flowers come out 
in bunches, thoſe in the lower part of the ſpike being 
the largeſt, the others diminiſh in their fize upward ; 
each of theſe bunches is covered with a ſpath or ſheath 
of a fine purple colour, which drops off when the 
flowers open. 
up of male or barren flowers, which are not ſueceeded 
by fruit, but fall off with their covers. The fruit of 
this is eight or nine inches Jong, and above an inch 
diameter, a little incurved, and has three angles; it is 
at firſt green, but when ripe of a pale-yellow colour. 
The ſkin is tough, and within is a ſoft pulp of a luſ- 
cious ſweet flavour. The ſpikes of fruit are often ſo 


large as to weigh upwards of 4olb. The fruit of 


this fort is generally cut before it is ripe, roafted in 
the embers, and eaten inſtead of bread. The leaves 
are uſed for napkins and table-cloths, and are food for 
hogs. 


The ſecond fort differs from the firſt, in having its 


ſtalks marked with dark purple ſtripes and ſpots. 
The fruit is ſhorter, ſtraiter, and rounder: the pulp is 
ſofter, and of a more luſcious taſte; ſo is generally 
caten by way of deſert, and ſeldom uſed in the ſame, 
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way as the plantain, therefore is not cultivated in ſuch 
lenty. \ . 

d Both theſe plants were carried to the Weſt Indies 
from the Canary Iſlands, to which place it is believed 
they were carried from Guinea, where they grow na- 
turally. They are alſo cultivated in Egypt, and in 
molt other hot countries, where they grow to perfec. 
tion in about 10 months, from their rſt planting to 
the ripening of their fruit: when their ſtalks are cut 
down, there will ſeveral ſuckers come up from the 
root, which in ſix or eight months will produce fruit; 
ſo that-by cutting down the ſtalks at different times, 
there is a conſtant ſucceſſion of fruit all the year, 

In Europe there are ſome of theſe plants preſerved 
in the gardens of curious perſons, who have hot-hovuſes 
capacious enough for their reception, in many of 
which they have ripened their fruit very well; but az 
they grow very tall, and their leaves are large, they 
require more room in the ſtove than molt people care 
to allow them. They are propagated by ſuckers, which 
come from the roots of thoſe plants which have fruited; 
and, many times the younger plants, when they are 
ſtinted in growth, will put out ſuckers; theſe ſhould 
be carefully taken off, preſerving ſome fibres to their 
roots, and planted in pots filled with light rich earth, 
and plunged into the tan-bed in the ſtove: they may 
be taken off any time in ſummer; and it is belt to take 
them off when young, becauſe if their roots are grown 
large, they do not put out new fibres ſo ſoon; and when 
the thick part of the root is cut in taking them off, the 
plants often rot. 


During the ſummer- ſeaſon theſe plants muſt be plen- 


tifully watered; for the ſurface of their leaves being | 


large, there is a great conſumption of moiſture by per- 
ſpiration in hot weather; but in the winter they muſt 
be watered more ſparingly, though at that ſeaſon they 
muſt be often refreſhed, but it muſt not be given them 
in ſuch quantities. 


The pots in which theſe plants are placed ſhould be 


large, in proportion to the ſize of the plants; for their 
roots generally extend pretty far, and the earth ſhould 
be rich and light. The degree of heat with which 
theſe plants thrive beſt, is much the ſame with the anana 
or pine-apple, in which Mr Miller had many of theſe 
plants produce their fruit in perfection, and they were 
near 20 feet high, . 
The moſt ſure method to have theſe plants fruit ia 
Britain is, after they have grown ſome time in pots, 
ſo as to have made good roots, to ſhake them out of 
the pots with the ball of earth to their roots, and 
lant them into the tan-bed in the ſtove, obſerving to 
hy a little old tan near their roots for their fibres to 
ſtrike into; and-in a few months the roots will extend 
themſclves many feet each way in the bark; and r 
plants will thrive a great deal faſter than thoſe whic 
are confined in pots or tubs; When the bark-bed wants 
to be renewed with freſh tan, there ſhould be great car 
taken of the roots of the plants, not to cut or bres 
them, as alſo to leave a large quantity of the old tan 
about them; becauſe if the new tan is Jaid too nen- 
them, it will ſcorch their roots, and injure them. 
the plants puſh out their flower- ſtems in the ſpring 
there will be hopes of their perfecting their 
but when they come out late in the year, the 
will ſometimes decay before the fruit 1s pe. 


plants 


ores 


fruit; 
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foves in which ther” are placed ſhould be at leaſt 20 
ſeet in height, otherwiſe there will not be room for 
their leaves to expand: for when the plants are 1n vi- 
our, the leaves are often eight. feet in length, and 
near three feet broad; ſo that if the ſtems grow to be 
14 feet to the divifion of the leaves, and the houſe 1s 
not 20 feet high, the leaves will be cramped, which 
will retard the growth of the plant: beſides, when 
the leaves are bent againſt the glaſs, there will be dan- 
ger of their breaking them when they are growing 
vigorouſly; for, in one night, the ſtems of ſuch bent 
leaves have been known to force through the glaſs, 
and by the next morning were advanced two or three 
inches above it. : 

The fruit of the banana-tree is four or five inches 
long, of the ſize and ſhape of a middling cucumber, 
and of a high, grateful flavour; the leaves are two 
yards long, and a foot broad in the middle; they join 
to the top of the body of the tree, and frequently con- 
tain in their cavities a great quantity of water, which 
runs out, upon a ſmall] incifion being made into the 
tree, at the junction of the leaves. Bananas grow in 
great bunches, that weigh a dozen pounds and up- 
wards, The body of the tree is ſo porous, as not to 
merit the name of wood; the tree 1s only perennial by 
its roots, and dics down to the ground every autumn, 


undertake a voyage, they make proviſion of a paſte of 
banana; which, in caſe of need, ſerves them for nou- 
riſhment and drink : for this purpoſe, they take ripe 
bananas, and, having ſqueezed them thro? a fine ſieve, 
form the ſolid fruit into ſmall loaves, which are dried 
in the ſun or in hot aſhes, after being previouſly wrap- 
ped up in the leaves of Indian flowering-reed. When 
they would make uſe of this paſte, they diſſolve it in 
water, which is very eaſily done; and the liquor, there- 
by rendered thick, has an agreeable acid taſte impart- 
ed to it, which makes it both refreſhing and nouriſh- 
ing. 
The banana is greatly eſteemed, and even venerated, 
by the natives of Madeira, who term it the forbidden 
fruit, and reckon it a crime almoſt inexpiable to cut it 
with a knife; becauſe, aſter diſſe&ion, it exhibits, as 
they pretend, a ſimilitude of our Saviour's crucifixion ; 
and to cut the fruit open with a knife, is, in their ap- 
prehenſion, to wound his ſacred image. 

Some authors have imagined, that the. banana-tree 
was that of the leaves of which our firſt parents made 
themſelves aprons in Paradiſe, The ſacred text, in- 
-_ calls the leaves employed for that purpoſe fg- 
N and Milton, in a moſt beautiful but erroneous 
A cription, affirms the bearded or Bengal fig to have 

ng tree ajluded to. But, beſides that the fruit 
ny 8 banana is often by the moſt ancients authors 
rt : * fig, its leaves, by reaſon of their great ſize and 
wy yy were much more proper for a veil or cover- 
" t an thoſe of the Bengal fig, which are ſeldom 
nd os: or eight inches long and three broad. On 
8 the banana leaves being three, four, 

, ong, and proportionally broad, could not 


3 as they might be eaſily joined, or ſewed to- 
ter, with the numerous thread. like filaments, that 
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formed a ſphere for the uſe of his companions; yet as 
this honour is generally given to Chiron, it is more Hf. ,/ 


When the natives of the Weſt Indies, ſays Labat, 


all | ' 4 
© be pitched upon 1n preference to all others; 


1 


MUSZEUS, an ancient Greek poet, was, accord. Muſæus. 


ing to Plato and Diodorus Siculus, an Athenian, the 
ſon of Orpheus, and chief of the Eleuſinian my lteries 
inſtituted at Athens in honour of Ceres : or, accord- 
ing to others, he was only the diſciple of Orpheus; 
but, from the great reſemblance which there was be- 
tween his character and talents and thoſe of his ma- 
ſter, by giving a ſtronger outline to the figure he was 
called his en, as thoſe were ſtyled the children of A- 
wg who cultivated the arts of which he was the tute- 
ar god, 

_ Muſzus is allowed to have been one of the firſt poets 
who verſified the oracles. He is placed in the Arun- 
delian marbles, epoch 15. 1426 B. C. at which time 
his hymns are there ſaid to have been received in the 
celebration of the Eleuſinian myſteries. Laertius tells 
us, that Muſzus not only compoſed a theogony, but 


natural to ſuppoſe, with Sir Iſaac Newton, that he en- Muſic, 


larged it with the addition of ſeveral conſtellations af- 
ter the conqueſt of the golden fleece. The ſphere it- 
ſelf ſhews that it was delineated after the Argonautic 
expedition, which is deſcribed in the aſteriſms, toge- 
ther with ſeveral other more ancient hiſtories of the 
Greeks, and without any thing later; for the ſhip Argo 
was the firſt long veſſel which they had built:. hitherto 


they had uſed round ſhips of burthen, and kept within 


fight of the ſhore; but now, by the dictates of the 
oracle, and conſent of the princes of Greece, the flower 


of that country ſail rapidly thro? the deep, and guide 


their ſhip by the ſtars. 

Muſzus is celebrated by Virgil in the charaQer of 
hierophant, or prieſt of Ceres, at the head of the moſt 
illuſtrious mortals who have merited a place in Ely- 
ſium. Here he is made the conductor of Æneas to the 
receſs where he meets the ſhade of his father An- 
chiſes. N 

A hill near the citadel of Athens was called Mu- 
ſcum, according to Pauſanias, from Muſzus, who uſed 
to retire thither to meditate and compoſe his religi- 
ous hymns; at which place he was afterwards buried. 
The works which went under his name, like thoſe of 
Orpheus, were by many attributed to Onomacritus. 


Nothing remains of this poet now, nor were any of his 


writings extant in the time of Pauſanias, except a 
hymn to Ceres, which he made for the Lycomides. 
And as theſe hymns were likewiſe ſet to muſic, and 
ſung in the myſteries by Muſzus himſelf in the cha- 


rater of prieſt, he thence perhaps acquired from 


future times the title of 22u/ician as well as of poet; 
the performance of ſacred muſic being probably at 
firſt confined to the prieſthood in theſe celebrations, as 


it had been before in Egypt, whence they originated. 


However, he is not enumerated among ancient muſi— 
cians by Plutarch; nor does it appear that he merited 
the title of /n and ſucceſſor to Orpheus for his muſical 
abilities, ſo much as for his poetry, piety, and pro- 
found knowledge in religious myſteries. 

MUSCA, or Gxar, in zoology; a genus of in- 
ſects, belonging to the order of diptera. The mouth 
is furniſhed with a fleſhy proboſcis, and two lateral 
lips; it has no pappi. There are 129 ſpecies, prin- 
cipally diſtinguiſhed by the peculiarities in their 


feelers. 
29 R MUSCADINE, 
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Burney's- 


M U S 
MUSCADINE, a rich wine, of the growth of 


Muſeadlne, 
__Muli. Provence, Languedoc, Cividad, &c.— The word, as 


well as the liquor, is French : ſome fetch its original 
from muſt; the wine being ſuppoſed to have alittle of 
the ſmell] of that perfume; others from muſca, a © fly,” 
becauſe the flies are extremely fond of its grapes; as 
the Latins had their vinum apianum, fo called ab api- 
bus, from the bees which fed on it. 

The way of making muſcadine at Frontignac 1s as 
follows: They let the muſcadine grapes grow half dry 
on the vine; as ſoon as they are gathered, they tread 
and preſs them immediately, and tun up the liquor, 
without letting it ſtand and work in the fat; the lee 
occaſioning its goodneſs. 

MUSCI, Mosses, one of the ſeven families or 
claſſes into which all vegetables are divided by Lin- 
nzus in the Philo/ophia Botanica, The characteriſties 
of theſe plants, according to the ſexual ſyſtem, are, 

1. Tops, without filaments or threads. 2. The male 
flower, conſtituted by the preſence of the antheræ or 
tops, placed apart from the female, either on the ſame 
or diſtin roots, 3. The female flowers deprived of 
the piſtillum, or pointal. 4. The ſeeds devoid of both 
lobes (cotyledonet), and proper coverings; ſo that they 
exhibit the naked embryo. 

This tribe of plants, as well as the muſhrooms, 
ferns, and ſea-weed, is ſtill imperfectly known. Dil- 
lenius, profeſſor of botany at Oxford, was the firſt who 
attempted an arrangement of them. In his Catalogus 
Plantarum circa Gifſam publiſhed at Francfort in 
1719, and afterwards in his Hiſtoria Muſcorum pub- 
liſhed at Oxford in 1741, he divides the moſſes into 16 
genera, This arrangement, however, includes the li- 
chens, ſome of the fuci, and other plants which belong 
to very different families. The work in queſtion is, 
notwithſtanding, valuable, in having introduced the 
knowledge of upwards of 200 plants, which were un- 
known before Dillenius: it is, beſides, of all his works 
of this kind, the beſt executed, both for the deſcrip- 
tions and figures, and ſhould ſerve as a model to ſuch 
authors as intend to publiſh in detail the hiſtory of 
any particular family of plants. 

Micheli, in a work intitled Nova Plantarum Genera, 
publiſhed at Florence in folio in 1629, divides the 
moſſes into two ſections, from the figure and ſituation 
of their flowers. Theſe ſections comprehend together 
16 genera, amongſt which are improperly arranged, 
like thoſe of Dillenius, ſeveral of the lichens and other 
ſea-weed. 

The diſcovery of the ſeeds of the moſſes, though 
made by Dillenius in 1719, is arrogated by Linnæus 
to himſelf, who did not begin to write till 1735. 

In Ray's method, the moſſes form the third claſs: in 
Tournefort's, they conſtitute a fingle genus, by the 
name of 2zuſcus, in the firſt ſection of the 15th claſs, 
which comprehends the muſſes, muſhrooms, and ſome 
of the algæ or ſea-weed, and is diſtinguiſhed by the 
name of aſpermæ, or plants without ſeed; the ſeeds of 
the moſſes not having been detected by Tournefort. 

In the ſexual ſyſtem, theſe plants conſtitute the ſe- 
cond order of the claſs cryptogamia, which contains all 
the plants in which the parts of the flower and fruit 
ere wanting, or not conſpicuous. This order is ſub- 
divided into 11 genera, from the preſence or abſence 
of the calix, which, in theſe plants, is a veil or cover, 
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like a monk's cawl, that is placed over the male or. Mut 


ſeum, is a noble pile of building, 


ſeum Aſhmoleanum, ſchola naturalis Hiſtoriæ, 


M US 


gans, or tops of the ſtamina, and is denominated ca. 


lyptra; from the ſexes of the plants, which bear male Muſa, 


and female flowers, ſometimes on the ſame, ſometimes 


on diſtinct roots; and from the manner of growth of 


the female flowers, which are ſometimes produced fin. 
gly, ſometimes in bunches or cones. Theſe diſtinQions 
are moſtly borrowed from Dillenius, whoſe excellence 
in developing this part of the vegetable kingdom Lin. 


neus very readily acknowledges, 


Musc1, is likewiſe the name of the 56th order in 
Linnzus's Fragments of a Natural Method. See Bo. 
TANY, p. 1317. | 

MUSCICAPA, or FLy-caTCHER, a genus of 
birds belonging to the order of paſſeres. The moſt re. 
markable ſpecies is the griſola, or ſpotted fly-catcher, 
It is a bird of paſſage, appears in the ſpring, breeds 
with us, and retires in Auguſt. It builds its neſt on 
the fides of trees, towards the middle : Morton ſays, 
in the corners of walls where ſpiders weave their "= oy 
Mr Pennant has ſeen them followed by four or fire 
young, but never ſaw their eggs. When the youn 
can fly; the old ones withdraw with them into thick 
woods, where they frolic among the top-branches ; 
dropping from the boughs frequently quite perpendi- 
cular on the flies that ſport beneath, and riſe again in 
the ſame direction. It will alſo take its ftand on the 
top of ſome ſtake or poſt, from whence it ſprings forth 
on its prey, returning ſtill to the ſame ſtand for many 
times together. They feed alſo on cherries, of which 
they ſeem very fond. 

The head is large, of a browniſh hue ſpotted ob- 
ſcurely with black: the back of a mouſe-colour: the 
wings and tail duſky; the interior edges of the quill- 
feathers edged with pale yellow: the breaſt and belly 
white; the ſhafts of the feathers on the former duſky; 
the throat and fides under the wings are daſhed with 
red: the bill is very broad at the baſe, is ridged in the 
middle, and round the baſe are ſeveral ſhort briſtles: 
the inſide of the mouth is yellow: the legs and feet 
are ſhort and black. 

MUSCLE, in anatomy. See there, p. 363- 

MuscLe, in natural hiſtory. See MyTuLvus. 

MUSEUM, a name which originally ſignified 2 
part of the palace of Alexandria, which took up at 
leaſt one-fourth of the city. This quarter was called 
the nuſcum, on account of its being ſet apart for the 
muſes and the ſtudy of the ſciences. Here were 
lodged and entertained the men of learning; who were 
divided into many companies or colleges, according t 
the ſciences of which they were the profeſſors; and to 
each of theſe houſes or colleges was allotted a band- 
ſome revenue. The foundation of this or ana 
is attributed to Ptolemy Philadelphus, who here place 
his library. Hence the word muſeum is now applied to 
any place ſet apart as a repoſitory for things that have 


an immediate relation to the arts. 

The muſeum at Oxford, called the 4/pmolean 7 
erected at the ex- 
the theatres 


ſuſtained by 


pence of the univerſity, at the welt end of 
at which ſide it has a magnificent portal, res 
pillars of the Corinthian order, The front, whic his 
to the ſtreet, extends about 60 feet, where there 181 
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It was begun in 1679, and finiſhed in 1683, 
when a valuable collection of curioſities was preſented 
to the univerſity by Elias Aſhmole, Eſq; which were 
the fame day repoſited there: ſeveral acceſſions have 
been fince made to the muſeum ; among which are 
hieroglyphics, and other Egyptian antiquities, an en- 
tire mommy, Roman antiquities, altars, medals, lamps, 
gc. and a variety of natural curioſities. 

The Britiſh muſeum in London 1s a large, beauti- 
fol, and magnificent building, the nobleſt cabinet of 
curiofities in the world. This edifice was erected in 
1677; and was called Montague-houſe, from having 
been the town-reſidence of the dukes of Montague. In 
the year 1753, the Britiſh parliament, having paſled 
an act for purchaſing the muſeum of the late Sir Hans 
gloane, and the collection of manuſcripts of the late Lord 
Oxford, called the Harleian library, for the uſe of the 
public, 26 truſtees were appointed and incorporated, 
to provide a repoſitory for thoſe and ſome other col- 
lections, which repoſitory was to be called the Briti/h 
muſcum. Theſe truſtees elected 15 other truſtees; and, 
having bought Montague-houſe, fitted it up for the 
reception of theſe collections: they alſo appointed of- 
ficers to ſuperintend the muſeum; and having ordain- 
ed certain ſtatutes with reſpect to viewing the collec- 
tion contained in it, the public were admitted to view 
it in 1757.” Among the curioſities contained in the 
Muſeum are the following: 

The library of Sir Hans Sloane, including books of 


drawings, manuſcripts, and prints, in vols Fo, ooo 
Medals and coins, ancient and modern 2 3,000 
Cameo's and intaglio's, about - 700 
Seals . - "1 268 
Veſſels of agate, jaſper, &c. - $43 
Antiquities 3 — . 
Precious ſtones, agates, jaſpers, &c. - 2256 
Metals, minerals, ores, &c. - 2725 
Cryſtals, ſpars, Kc. - - 1864 
Foſſils, flints, ſtones 8 - 1275 
Earths, ſands, ſalts - - 1035 
Bitumens, ſulphurs, ambers, &c. 5 399 
Talcs, micæ, &c. - - a 388 
Corals, ſpunges, &c. - - 1421 
Teſtacea, &c. - - - 5843 
Echini, echinitz, &c. - - 659 
Alteriz, trochi, enterochi - - 241 
Cruſtaccæ, crabs, lobſters, &e. - 303 
Steller marinæ, ſtar-fiſhes, &c. - 173 
1 iſhes and their parts — 1555 
Birds and their parts, eggs, and neſts of dif- 
ferent ſpecies - — 1172 
Quadrupeds, &c. — - 1886 
pers, ſerpents, &c. - - 521 
Inſects, &c. - - - 5439 
y poables - - - 12,506 
Vo umes of dried plants - - 334 
aleuli, anatomical preparations, &c. - 756 
Miſcellaneous things natural - 2098 
athematical inſtruments - - 55 


N "ifteen perſons are allowed to view it in one com- 
Pany 3 the time allotted is two hours; and when any 


(A) It has been 


number, not exceeding 15, are inclined to ſee it, they Mufes, 


muſt ſend a liſt of their Chriſtian names and ſurnames, 
additions, and places of abode, to the porter's lodge, 
in order to their being entered in the book: in a how 

days the reſpective tickets will be made out, ſpecifying 

the day and hour when they are to come; which, on 

being ſent for, will be delivered. If by any accident 

ſome of the parties are prevented from coming, it is 
proper they ſend their ticket back to the lodge, as no 

body can be admitted with it but themſelves. It is 

to be remarked, that the fewer names there are in a 

lit, the ſooner they are likely to be admitted to 

ſee it. 

MUSES, certain fabulous deities among the Pa- 
gans, ſuppoſed to preſide over the arts and ſciences : 
for this reaſon it is uſual for the poets, at the be- 
ginning of a poem, to invoke theſe goddeſſes to their 
aid, 

The muſes were originally only fingers and muſi- 
cians in the ſervice of Ofiris, or the great Egyptian 
Bacchus, under the inſtruction and guidance of his 
ſon Orus; but in ſucceeding times they were call- 
ed the daughters of Fupiter and Mnemoſyne or Me- 
mory. 

Theſe are the only pagan divinities whoſe worſhip 
has been continued through all ſucceeding changes in 
the religion and ſentiments of mankind. Profeſſors 
of every liberal art in all the countries of Europe 
ſtill revere them; particularly the poets, who ſel- 
dom undertake the ſlighteſt work without invoking 
their aid. 

Sir Iſaac Newton tells us, that the ſinging women 
of Ofiris were celebrated in Thrace by the name of 
the -wſes ; and that the daughters of Pierus, a Thra- 
cian, imitating them, were celebrated by the ſame 
name. 

Diodorus Siculus informs us, that Alcman of Meſ- 
ſene, a lyric poet who flouriſhed in the 27th Olympiad, 
670 years B. C. makes them the daughters of Uranus 
and Terra. It has been aſſerted by ſome ancient wri- 
ters, that at firſt they were only three in number ; but 
Homer, Heſiod, and other profound mythologiſts, ad- 
mit of niue (4). 

In his hymn to Apollo, Homer ſays, 

By turns the nine delight to (ing. 

And Heſiod, in his theogony, names them all. 
They are ſaid ſeverally to preſide over ſome art or 
ſcience, as muſic, poetry, dancing, aſtronomy. By 

ſome they are called virgins, becauſe the virtues of 
education appear unalterable: they are called muſes 

from a Greek word which fignifies to explain myſte- Purney's 
ries, becauſe they have taught things the moſt curious — 
and important to know, and which are above the com- 1998 
prehenfion of vulgar minds. Each of their names is 

ſaid to include ſome particular allegory ; Clio, for in- 
ſtance, has been thus called, becauſe thoſe who are 
praiſed in verſe acquire immortal fame; Euterpe, on 
account of the pleaſure accruing to thoſe who hear 
learned poetry; Thalia implies for ever flouriſhing z 
Melpomene, that her melody infinuates itſelf into the 
inmoſt receſſes of the ſoul; Terpfichore marks the 


plea- 


of the three Mug ** that when the citizens of Sicyon directed three ſkilful ſtatuaries to make each of them ſtatues 
and that Hefiod wn icy were all ſo well executed, that they did not know which to chooſe, but erected all the nine, 


Homer only gave them names, 
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pleaſure which thoſe receive who are verſed in the li- 


Muſgrave, beral arts; Erato ſeems to indicate, that the learned 


command the eſteem and friendſhip of all mankind ; 
Polyhymnia, that many poets are become immortal by 
the number of hymns which they have addreſſed to the 
gods; Urania, that thoſe whom ſhe inſtructs elevate 
their contemplatioris and celebrity to the heavens and 
the ſtars; and laſtly, the exquiſite voice of Calliope has 
acquired her that appellation, as the inventreſs and 
guardian of eloquence and rhetoric, 

An epigram of Callimachus gives the attributes. of 
the muſes in as many lines. 

Caliirpe the deeds of heroes ſings; 

Great Cie ſweeps to hiſtory the ſtrings; 

Euterpe teaches mimes their ſilent ſhow z 

Meipomene preſides o'er ſcenes of wo; 

Terpſichore the flate's ſoft pow'r diſplays ; 

And Erato gives hymns the gods to praiſe; 

Polymnia's (kill inſpires melodious ſtrains ; : 
Urania wiſe, the ſtarry courſe explains; 

And gay Thalia's glaſs points out where folly reigns. 

This epigram does not, however, exactly corre- 
ſpond with the ideas of other poets, or of the ancient 
painters, in characteriſing the attributes of the muſes. 
The ancients had numberleſs ingenious and fanciful 
ideas concerning the muſes. Fulgentius informs us, 
from the teſtimony of various ancient authors, that A- 
pollo was painted with a cithara of fen ſtrings, as a 
ſymbol of the union of the god with the nine muſes, 
and to ſhew that the human voice is compoſed of en 
parti; of which the four firſt are the front-zeeth, 
placed one againſt the other, ſo uſeful for the appulſe 
of the tongue in forming ſounds, that, without any 
one of them, a whiſtle would be produced inſtead of a 
voice; the fifth and ſixth are the two /ips, like cym- 
bals, which, by being ftruck againft each other, 
greatly facilitate ſpeech ; the ſeventh is the 7ongue, 
which ſerves as a plectrum to articulate ſounds ; the 
eighth is the palate, the concave of which forms a belly 
to the inftrument ; the ninth is the zhroat, which per- 
forms the part of a flute; and the tenth the /ungs, 
which ſupply the place of bellows. 

Pythagoras, and afterwards Plato, make the muſes 
the ſoul of the planets in our ſyſtem; from whence the 
imaginary muſic of the ſpheres. 


MUSGRAYVE (Dr William), a learned phyſician 
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and antiquary, was born at Charlton-Mulgrave ia 14 
Somerſetthire, about the year 1657; and ſſudied 2 
New. college, Oxford. Having diſtinguiſhed himſj5 — 
by his knowledge in his profeſſion, and his fil] in 
natural philoſophy, he was elected fellow of the Royal 
Society; and being made ſecretary in 1684, : 
tinued the Philoſophical Tranſactions from ne 167 to 
n? 178 incluſive, After having taken his degrees in 
phyſic, and being admitted a fellow of the college of 
phyſicians, he went and ſettled at Exeter, where he 
practiſed phyſic with great reputation and ſucceſs, 
Being a man of extenſive learning, he compoſed, at 
his leiſure-hours, ſeveral curious and valuable works; 
as, 1. De arthritide anomala five interna di ſertatis. 
2. De arthritide ſymptomatica diſſertatio. 3. Juli 
Vitalis epitaphium, cum commentario. 4. De legine 
nibus epiſtola. $.. De aquilis Romanis epiſtola. 6, In- 
ſeriptio Terraconenſis, cum commentariz. 7. Geta 
Britannicus, &c. 8. Belgium Britannicum. This 
learned phyſician died in 1721. 

MUSHROOM, in botany. See Acartcvs and 
Fux6us,—Phylicians have diſputed much about the 
qualities of muſhrooms; ſome conſidering them az 
a rich nouriſhment, and perfectly innocent, when 
properly choſen ; and others aſſerting them to be 
extremely deleterious. Moſt of the fungi are in- 
deed of a hurtful quality; and, with reſpe& to the 
whole tribe, the eſculent are very few. Eſculent muſh- 
rooms are very nutritive, very readily alkaleſcent, 
and more ſo without intermediate aceſcency than any 
other vegetable: they are therefore a rich nouriſh- 
ment, and much akin to animal-food ; on which ac- 
count they may be indulged in conſiderable quantity 
to ſtrong perſons. It requires, however, ſkill to di- 
ftinguiſh this eſculent kind; and very few, eſpecially 
of thoſe who are commonly employed to gather them, 
viz. the ſervants, have ſtudied Clufius, or other authors 
who have been at the pains to diſtinguiſh them, Per- 
haps our eſculent muſhrooms, if old, acquire a dan- 
gerous acrimony ; and for theſe reaſons Dr Cullen 1s 
of opinion that it is for the moſt part prudent to 
avoid them, In the warmer climates they may be 
uſed as light food ; but here it is prepoſterous to uſe 
them along with animal-food, as they do not correct 
its alkaline tendency. 
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HE art of combining ſounds in a manner agree- 
T able to the ear. This combination may be either 
Gmultaveous or ſucceſſive : in the firſt caſe, it conſti- 
tutes harmony; in the laſt, melody. But though the 
fame ſounds, or intervals of ſound, which give plea- 
ſore when heard in ſucceſſion, will not always produce 
the ſame eſſect in harmony; yet the principles which 
conſtitute the ſimpler and more perfect kinds of har- 
mony, are almoſt, if not entirely, the ſame with thoſe 
of melody. By perſedt harmony, we do not here mean 
that plenitude, thoſe complex modifications of harmo- 
nic ſound which are admired in practice; but that har- 
mony which is called perſect by theoricians and artiſts ; 
that harmony which reſults from the coaleſcence of ſi- 
multaneous ſounds produced by vibratians in the pro- 
portions of thirds, fifths, and octaves, or their dupli- 
cates. ' 

The principles upon which theſe various combina- 
{ions of ſound are founded, and by which they are re- 
gulated, conſtitute a ſcience, which is not only exten- 
five but profound, when we would inveſtigate the prin- 
ciples from whence theſe happy modifications of Gund 
reſult, and by which they are determined; or when we 
would explore the ſenſations, whether mental or cor- 
poreal, with which they affect us. The ancient defi- 
nitions of muſic are not proportioned in their extent 
to our preſent ideas of that art; but M. Rouſſeau be- 
trays a temerity highly inconſiſtent with the philoſo- 
phical character, —_ from thence he infers, that their 
ideas were vague and undetermined. Every ſoul ſuſ- 
ceptible of refinement and delicacy in taſte or ſenti- 
ment, muſt be conſcious that there is a mufic in action 
as well as in ſound; and that the ideas of beauty and 
decorum, of harmony and ſymmetry, are, if we may 
ule the expreſſion, equally conſtituent of viſible as of 
audible muſic. Theſe illuſtrious minds, whoſe com- 
prehenſive proſpeQts in every ſcience where taſte and 
propriety prevail took in nature at a ſingle glance, 
would behold with contempt and ridicule thoſe narrow 
and microſcopic views of which alone their ſucceſſors 
in philoſophy have diſcovered themſelves capacious. 
With theſe definitions, however, we are leſs concerned, 
as they bear no proportion to the ideas which are now 
entertained of muſic. Nor can we follow M. Rouſſeau, 
from whatever venerable ſources his authority may be 
d d . . . . 
erived, in adopting his Egyptian etymology for the 
word muſic. The eſtabliſhed derivation from Muſa 
could only be queſtioned by a paradoxical genius. Is 
the fad ſufficiently authenticated, that muſic had been 
practiſed in Egypt before it was known in Greece? 
l nd though it were true, would it follow from thence, 
f er. Greeks had borrowed the name as well as the 
5 Egypt? If the art of muſie be ſo natural to 
* 2 vocal melody is practiſed wherever articulate 
2uncs are uſed, there can be little reaſon for dedu- 
drs the idea of mulic from the whiſtling of winds 
3 the reeds that grew on the river Nile. And 
ideed, when we reflect with how eaſy a tranſition we 
N from the accents of ſpeaking to diatonic 
de, when we obſerve how early children adapt the 
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language of their amuſements to meaſure and melody 
however rude, when we conſider how early and uni- 
verſally theſe practices take place, there is no avoiding 
the concluſion, that the idea of muſic is connatural to 
man, and implied in the original priaciples of his con- 
ſtitution. We have already ſaid, that the principles on 
which it is founded, and the rules by which it is con- 
duced, conſtitute a ſcience. The ſame maxims when 
applied to practice form an art: hence its firſt and moſt 
capital diviſion is into ſpeculative and practical muſic. 

Speculative muſic is, if we may be permitted to uſe 
the expreſſion, the knowledge of the nature and uſe of 
thoſe materials which compoſe it; or, in other words, 
of all the different relations between the high and 
low, between the harſh and the ſweet, between the 
ſwift and the ſlow, between the ſtrong and the weak, 
of which ſounds are ſuſceptible; relations which, com- 

rehending all the poſſible combinations of muſic and 
| na" ſeem likewiſe to comprehend all the cauſes of 
the impreſſions which their ſucceſſion can make upon 
the ear and vpon the ſoul. 

Practical muſic is the art of applying and reducing 
to practice thoſe principles which reſult from the theory 
of agreeable ſounds, whether ſimultaneous or ſucceſ- 
ſive; or, in other words, to conduct and arrange ſounds 
according to the proportions reſulting from conſonance, 
from duration and ſucceſſion, in ſuch a manner as to 
produce upon the ear the effect which the compoſer 
intends. This is the art which we call compoſition *. * See Cam- 
With reſpe& to the actual production of ſounds by PY/itien. 
voices. or inſtruments, which is called execution, this 
department is merely mechanical and operative; which, 
only preſuppoſing the powers of ſounding the intervals 
true, of exactly proportioning their degrees of dura- 
tion, of elevating or depreſſing ſounds according to 
theſe gradations which are preſcribed by the tone, and 
to the value required by the time, demands no other 
knowledge but a familiar acquaintance with the cha- 
racers uſed in muſic, and a habit of expreſſing them 
with promptitude and facility. 

Speculative muſic is likewiſe divided into two de- 
partments; viz. the knowledge of the proportions of 
ſounds or their intervals, and that of their relative du- 
rations; that is to ſay, of meaſure and of time. 

The firſt is what among the ancients ſeems to have 
been called harmonical mulic. It ſhews in what the na- 
ture of air or melody confiſts; and diſcovers what is 
conſonant or diſcordant, agreeable or diſagreeable, in 
the modulation. It diſcovers, in a word, the effects 
which ſounds produce in the ear by their nature, by 
their force, and by their intervals; which is equally 
applicable to their conſonance and their ſucceſſion. 

The ſecond has been called rhythmical, becauſe it 
treats of ſounds with regard to their time and quan- 
tity. It contains the explication of their continuance, 
of their proportions, of their meaſures whether long or 
ſhort, quick or (low, of the different modes of time and 
the parts into which they are divided, that to theſe 
the ſucceſſion of ſounds may be conformed. 
Practical muſic is likewiſe divided into two depart- 
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ments, which correſpond to the two preceding. 

That which anſwers to harmonica! muſic, and which 
the ancients called melagce, teaches the rules for com- 
bining and varying the intervals, whether conſonant or 
diſſonant, in an agreeable and harmonious manner, 

The ſecond, which anſwers to the rhythmical muſic, 
and which they called rhyth-zpee, contains the rules 
for applying the different modes of time, for under- 
{landing the feet by which verſes were ſcanned, and the 
diverſities of meaſure; in a word, for the practice of 
the rhythmus, 

Muſic is at preſent divided more ſimply into melody 
and harmony ; for ſince the introduction of harmony the 
proportion between the length and ſhortneſs of ſounds, 
or even that between the diſtance of returning ca- 
dences, are of leſs conſequence amongſt us. For it of- 
ten happens in modern en that the verſes aſ- 
ſume 185 meaſures from the muſica] air, and almoſt 
entirely loſe the ſmall ſhare of proportion and quantity 
which in themſelves they -offefs, 

By melody the ſucceſſions of ſound are regulated in 
ſuch a manner as to produce pleafing airs *. 

Harmony conſiſts in uniting to each of the ſounds, 
in a regular ſucceſſion, two or more different ſounds, 
which ſimultaneouſly ſtriking the ear ſoothe it by their 
concurrence. See Harmony. 

Muſic, according to Rouſſeau, may be, and perhaps 
likewiſe ought to by divided into the p and the 
imitative. The firſt is limited to the mere mechaniſm of 
ſounds, and reaches no further than the external ſenſes, 
without carrying its impreſſions to the heart, and can 
produce nothing but corporeal ſenſations more or leſs 
agreeable. Such is the muſic of ſongs, of hymns, of 
all the airs which only conſiſt in combinations of me- 
lodious ſounds, and in general all muſic which is 
merely harmonious. 

It may, however, be queſtioned whether every ſound, 
even to the moſt ſimple, is not either by nature, or by 
early and confirmed aſſociation, imitative. If we may 
truſt our own feelings, there is no ſuch thing in nature 
as muſic which gives mechanical pleaſure : ogy For 
if ſo, it muſt give ſuch pleaſure as we receive from 
taſtes, from odours, or from other grateful titillations ; 
but we abſolutely deny that there are any muſical ſen- 
ſations or pleaſures in the ſmalleſt degree analogous to 
thoſe. Let any piece of muſic be reſolved into its ele- 
mentary parts and their proportions, it will then eafily 
appear from this analyſis, that ſenſe is no more than 
the vehicle of ſuch perceptions, and that mind alone can 
be ſuſceptible of them. It may indeed happen, from 
the number of the performers and the complication of 
the harmony, that meaning and ſentiment may be loſt 
in the multiplicity of ſounds; but this, though it may 
be harmony, loſes the name of mufic. 

The ſecond department of his diviſion, by lively and 
accentuated inflections, and by ſounds which may be 
faid to ſpeak, expreſſes all the paſſions, paints every 
poſſible ends reflects every object, ſubjects the 
whole of nature to its ſkilfal imitations, and im- 
preſſes even on the heart and ſoul of man ſentiments 
8 to affect them in the moſt ſenſible manner. 

his, continues he, which is the genuine lyric and 
theatrical muſic, was what gave double charms and 
energy to ancient poetry; this is what, in our days, 
we exert ourſelves in applying to the drama, and what 


e 


our fingers execute on the ſtage. It is in this mug 
alone, and not in harmonics or the reſonance of a 
ture, that we muſt expect to find accounts of thoſe 
prodigious effects which it formerly produced, - 

But, with Mr Rouſſeau's permiſſion, all muſic which 
is not in ſome degree characterized by theſe pathetic 
and imitative powers, deſerves no better name than that 
of a muſical jargon, and can only be effectuated by ſuch 
a complication and intricacy of harmony, as may con- 
found, but cannot entertain the audience. This cha. 
rater, therefore, ought to be added as eſſential to the 
definition of muſic ; and it muſt be attributed to our 
neglect of this alone, whilſt our whole attention is be. 
ſtowed on harmony and execution, that the beſt per. 
formances of our artiſts and compoſers are heard with 
liftleſs indifference and oſcitation, nor ever can conci. 
liate any admirers, but ſuch as are induced, by pedan. 
try and affectation, to pretend what they do not feel, 
Still may the curſe of indifference and inattention pur. 
ſue and harrow up the ſouls of every compoſer or per- 
former, who pretends to regale our ears with this my- 
ſical legerdemain, till the grin of ſcorn, or the hiſs of 
infamy, teach them to correct this depravity of taſte, 
and entertain us with the voice of nature! 

Whilſt moral effects are ſought in the natural effects 
of ſound alone, the ſcrutiny will be vain, and diſputes 
will be maintained without being underſtood : but 
ſounds, as repreſentatives of objects, whether by nature 
or aſſociation, introduce new ſcenes to the fancy and 
new feelings to the heart ; not from their mechanical 
powers, but from the connection eſtabliſhed by the Au- 
thor of our frame between ſounds and the objects 
which either by natural reſemblance or unavoidable 
aſſociation they are made to repreſent. 

It would ſeem that muſic was one of thoſe arts 
which were firſt diſcovered; and that vocal was prior 
to inſtrumental muſic, if in the earlieſt ages there 
was any muſie which could be ſaid to be purely inſtru- 
mental, For it is more than probable, that muſic was 
originally formed to be the vehicle of poetry; and of 
conſequence, though the voice might be ſupported and 
accompanied by inſtruments, yet muſic was never ia- 
tended for inſtruments alone. 

We are told by ancient authors, that all the laws 
whether human or divine, exhortations to virtue, the 
knowledge of the characters and actions of gods and 
heroes, the lives and atchievements of illuſtrious men, 
were written in verſe, and ſung publicly by a quire to 
the ſound of inſtruments; and it appears from the 
Scriptures, that ſuch from the earlieſt times was the 
cuſtom among the Iſraelites. Nor was it poſſible to 
find means more efficacious for impreſſing on the mind 
of man the principles of morals, and inſpiring the 
love of virtue. Perhaps, however, this was not the te. 
ſult of a premeditated plan ; but inſpired by ſublime 
ſentiments and elevation of thought, which in accents 
that were ſuited and proportioned to their celeſtia 
nature endeavoured to find a language worthy 0 
themſelves and expreſſive of their grandeur. 

It merits attention, that the ancients were ſo en. 
ſible of the value and importance of this e N 
not only as a ſymbol of that univerſal order 1 
metry which prevails through the whole frame he : 
terial and intelligent nature, but as productive 0 


molt momentous effets both in moral and politics 


lte. Plato and Ariſtotle, who diſagreed almoſt in 
every other maxim of politics, are unanimous in their 
approbation of muſic, as an efficacious inſtrument in 
the formation of the public character and in conduct- 
ing the ſtate; and it was the general opinion, that 
whillt the gymnaſtic exerciſes rendered the conſtitution 
robuſt aud hardy, muſic humanized the charaQter, 
and ſoftened thoſe habits of roughneſs and ferocity 
by which men might otherwiſe have degenerated into 
ſavages. The gradations by which voices were exert- 
ed and tuned, by which the invention of one inſtru- 
ment ſucceeded to another, or by which the principles 
of muſic were collected and methodized in ſuch a man- 
ner as to give it the form of an art and the dignity 
of a ſcience, are topics ſo fruitful of conjeEure and fo 
void of certainty, that we mult leave them to employ 


than ours, or transfer them to the Hiſfory of Muſic 
as a more proper place for ſuch diſquiſitions. For the 
2muſement of the curious, Rouſſeau in his Mufical Dic- 
tionary, Plates C and N, has tranſcribed fome frag- 
ments of Grecian, Perſian, American, Chineſe, and 
Swiſs muſic, with which performers may entertain them- 
ſelves at leiſure.» When they have tried the pieces, it 
is imagined they will be leſs ſanguinely fond than that 
author of aſcribing the power of muſic to its affinity 
with the national accents where it is compoſed, This 
may doubtleſs have its influence; but there are other 
cauſes more permanent and leſs arbitrary to which it 

owes its moſt powerful and univerſal charms. 
The muſic now moſt generally celebrated and prac- 
tiſed is that of the Italians, or their ſucceſsful imita- 
tions. The Engliſh, from the invaſion of the Saxons, to 
that more late tho? lucid æra in which they imbibed the 
art and copied the manner of the Italians, had a muſic 
which neither pleaſed the ſoul nor charmed the ear. The 
primitive muſic of the French deſerves no higher pane- 
gyric. Of all the barbarous nations, the Scots and I- 
riſh ſeem to have poſſeſſed the moſt affecting original 
muſic. The firſt conſiſts of a melody characteriſed by 
tenderneſs : It melts the ſoul to a pleaſing penſive 
languor. The other is the native expreſſion of grief 
and melancholy. Taſſoni informs us, that in his time 
a prince from Scotland had imported into Italy a la- 
mentable kind of muſic from his own country; and 
that he himſelf had compoſed pieces in the ſame ſpi- 
rit. From this expreſſive, though laconic deſcrip- 
tion, we learn, that the character of our national mu- 
lie was even then eſtabliſhed ; yet ſo groſs is our igno- 
rance and credulity, that we aſcribe the beſt and moſt 
impaſſioned airs which are extant among us to David 
Rizzio z as if an Italian Lutaniſt, who had lived ſo 
ſhort a time in Scotland, could at once, as it were by 
mſpiration, have imbibed a ſpirit and compoſed in a 
manner ſo different from his own. It is yet more ſur- 
priling that Geminiani ſhould have entertained and 
Puvitſhed the ſame prejudice, upon the miſerable autho- 
My of popular tradition alone; for the fact is authen- 
3 by no better eredentials. The primitive mu- 
LE * Scots may be divided into the marchal, the 
Led » and the Hive. The firſt conſiſts either in 
een 2 were played before the chieftains, in 
e ot the battles which they fought, or in la- 
N . for the cataſtrophes of war and the extinc- 
ot families, Theſe wild effuſions of natural me- 
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lody preſerve ſeveral of the rules preſcribed for compo- 
ſition. The ſtrains, though rude and untutored, are 
frequently terrible or mournful in a very high degree. 
The part or march is ſometimes in common, ſometimes 
in treble time; regular in its meaſures, and exact in the 
diſtance between its returning cadences; moſt fre- 
quently, though not always, loud and briſk. The 
pibroch, or imitation of battles, is wild, and abrupt in 
its tranſitions from interval to interval and from key to 
key ; various and deſultory in its movements ; fre- 
quently irregular in the return of its cadences; and in 
ſhort, through the whole, ſeems inſpired with ſuch 
fury and enthuſiaſm, that the hearer is irreſiſtibly in- 
fected with all the rage of precipitate courage, not- 
withſtanding the rudeneſs of the accents by whicb it is 
kindled. To this the paſtoral forms a ſtriking contraſt. 
Its accents are plaintive, yet ſoothing ; its harmony 

enerally flat; its modulations natural and agreeable; 


its rhythmus fimple and regular; its returning caden- 


ces at equal diſtance z its tranſitions from one concin- 
nous interval to another, at leaft for the moſt part ; 
its movements ſlow, and may be either in common or 
treble time. It ſcarcely admits of any other harmony 
than that of a ſimple baſs. A greater number of parts 
would cover the air, and deſtroy the melody. To this 
we ſhall add what has been ſaid upon the ſame ſub- 
je& by Dr Franklin. Writing to Lord K————, 
he proceeds thus : 

« Give me leave on this occaſion, to extend a little 
the ſenſe of your poſition, © That melody and harmony 
are ſeparately agreeable, and in union delightful ;? 
and to give it as my opinion, that the reaſon why the 
Scotch tunes have lived ſo long, and will probably live 
for ever (if they eſcape being ſtifled in modern affet- 
ed ornament) is merely this, that they are really com- 
poſitions of melody and harmony united, or rather 
that their melody is harmony. I mean, the fimple 
tunes ſung by a ſingle voice. As this will appear pa- 
radoxical, I muſt explain my meaning. In common 
acceptation, indeed, only an agreeable ſucceſſion of 
ſounds is called melody; and only the coexi/tence of a- 
greeable ſounds, harmony. But ſince the memory is 
capable of retaining for ſome noments a perfect idea 
of the pitch of a paſt ſound, ſo as to compare it with 
the pitch of a ſucceeding ſound, and judge truly of 
their agreement or diſagreement, there may and does 
ariſe from thence a ſents of harmony between the pre- 
ſent and paſt ſounds, equally pleaſing with that be- 
tween two preſent ſounds. Now the conſtruction of 
the old Scotch tunes is this, that almoſt every ſuc- 
ceeding emphatical note is a third, a fifth, an octave, 
or in ſhort ſome note that is in concord with the pre- 
ceding note. Thirds are chiefly uſed, which are very 
pleaſing concords. I uſe the word emphatical, to di- 
ſtinguiſh thoſe notes which have a ſtreſs laid on them 
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in ſinging the tune, from the lighter connecting notes 


that ſerve merely, like grammar-articles in common 
ſpeech, to tack the whole together. 

That we have a moſt perfect idea of a ſound juſt 
paſt, I might appeal to all acquainted wich mulic, 
who knows how eaſy it is to repeat a ſound in the 
ſame pitch with one juſt heard. In tuning an inſtru- 
ment, a good car can as eafily determine that two 
ſtrings are in uniſon by ſounding them ſeparately, as 
by ſounding them together ; their diſagreement is alſo 
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as eaſily, I believe I may ſay more eaſily and better 
diſtinguiſhed when ſounded 114 for when 
ſounded together, though you know by the 2 
that one is higher than the other, you cannot te 
which it is. I have aſeribed to memory the ability of 
comparing the pitch of a preſent tone with that of one 
paſt. But if there ſhould be, as 2 there may be, 
ſomething in the ear ſimilar to what we find in the eye, 
that ability would not be entirely owing to memory. 
Poſſibly the vibrations given to the auditory nerves by 
a particular ſound may actually continue ſome time at- 
ter the cauſe of theſe vibrations is paſt, and the agree- 
ment or diſagreement of a ſubſequent ſound be- 
come by compariſon with them more diſcernible. For 
the impreſſion made on the viſual nerves by a luminous 
object will continue for 20 or 30 ſeconds.” 

After ſome experiments to prove the permanancy of 
viſible impreſſions, he continues thus: 

« Farther, when we conſider by whom theſe ancient 
tunes were compoſed, and how they were firſt per- 
formed, we ſhall fee that ſuch harmonical ſucceſſions 
of founds was natural and even neceſſary in their con- 
ſtruction. They were compoſed by the minſtrels of 
thoſe days, to be played on the harp accompanied by 
the voice. The harp was ſtrung with wire, which 
gives a ſound of long continuance ; and had no con- 
trivance like that of the modern harpſichord, by 
which the ſound of the preceding note could be ſtopt 
the moment a ſucceeding note begin. To avoid 
actual diſcord, it was therefore neceſſary that the ſuc- 
ceeding emphatic note ſhould be a cord with the 
preceding, as their ſounds muſt exiſt at the ſame 
time. Hence aroſe that beauty in thoſe tunes that 
has ſo long pleaſed, and will pleaſe for ever, though 
men ſcarce know why. That they were 2 
compoſed for the harp, and of the moſt ſimple kind, 
I mean a harp without any half- notes hut thoſe in the 
natural ſcale, and with no more than two octaves of 

ſtrings, from C to C, I conjecture from another cir- 
cumſtance; which is, that not one of theſe tunes, 
really ancient, has a fingle artificial half. aote in it; 
and that in tunes where it is moſt convenient for the 
voice to uſe the middle notes of the harp, and place 
the key in F, there the B, which if uſed ſhould be 
2 B flat, is always omitted, by paſſing over it with a 
third. The connoiſſeurs in modern mufic will ſay I 
have no taſte: but I cannot help adding, that I be- 
lieve our anceſtors, in having a good ſong, diſtinctly 
articulated, ſung to one of thoſe tunes, and accom- 
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g HE ancient hiſtory of muſic, even among the 
—_ 7 T moſt cultivated nations, is now either ſo as Mos 
facts in mu- Joſt, or ſo unhappily obſcured, that we can make but 
ſical hiſtory few certain, and perhaps no ſatisfactory diſcoveries 
whether an- in it. And as no annals could be tranſmitted to 
cient or . . . 
modern, Poſterity of that muſic which prevailed among ſuch 

people as are called barbarous, our accounts of it 
muſt be ſtill leſs authentic and ſatisfactory, than thoſe 
of the former. Even at periods which are more re- 
cent, and may for that reaſon be thought more 
within the ſphere of our inveſtigation, we are equally 


at a loſs botb for the eras and the authors of ſome 
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panied by the harp, felt more real pleaſure than i; 
communicated by the generality of modern operas 
excluſive of that ariſing from the ſcenery and dancing 
Moſt tunes of late compoſition, not having this — 
tural harmony united with their melody, have re- 
courſe to the artificial harmony of a baſs, and other 
accompanying parts. This ſupport, in my opinion 
the old tunes do not need, and are rather confuſed 
than aided by it. Whoever has heard James Of- 
wald play them on his violincello, will be leſs inclined 
to diſpute this with me. I have more than once ſeen 
tears of pleaſure in the eyes of his auditors; and yet, 
I thiak, even 4s playing thoſe tunes would pleaſe 
more if he gave them leſs modern ornament.” 

As theſe obſervations are for the moſt part true 
and always ingenious, we need no other apology for 
quoting them at length. It is only proper to remark, 
that the tranſitions in Scots muſic by conſonant inter- 
vals, does not ſeem, as Dr Franklin imagines, to ariſe 
from the nature of the inſtruments upon which they 
played. It is more than probable, that the ancient 
Britiſh harp was not ſtrung with wire, but with the 
ſame materials as the Welch harps at preſent. Theſe 
ſtrings have not the ſame permanency of tone as metal, 
ſo that the ſound of a preceding emphatic note muſt 
have expired before the ſubſequent accented note 
could be introduced. Befides, they who are ac- 
quainted with the manceuvre of the Iriſh harp, know 
well that there is a method of diſcontinuing ſounds ne 
leſs eaſy and effectual than upon the harpſichord, 
When the performer finds it proper to interrupt a note, 
he has no more to do but return his finger gently up- 
on the ſtring immediately truck, which effectually ſtops 
its vibration. | | 

That ſpecies of Scotch mufic which we have diſtin- 
guiſhed by the name of ive ſeems now limited to reels 
and country-dances. "Theſe may be either in common 
or treble time. They moſt frequently conſiſt of two 
ſtrains: each of theſe contains eight or twelve bars, 
They are truly rhythmical ; but the mirth which they 
excite ſeems rather to be inſpired by the vivacity of the 
movement, than either by the force or variety of the 
melody. They have a manceuvre and expreſſion pecu- 
liar to themſelves, which it is impoſſible to deſcribe, and 
which can ouly be exhibited. by good performers. 


Thus far we have purſued the general idea of muſic, 
We ſhall, after the hiſtory, give a more particular 
detail of the ſcience from Monſieur D'Alembert. 
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eſſential improvements in muſic. Yet thoſe parts of 
its hiſtory, which are either already known, or may 
be diſcovered, if related at full length with proper 
illuſtrations, would produce a work little inferior in 
fize to the whole extent of that Encyclopedia of 
which it only conſtitutes a part. All, therefore, 
which can be expected from this preliminary account, 
is to give a ſhort and curſory detail of its primary 
ſtate, and its moſt important revolutions, ſo far as 
hiſtory will enable us, by enlightening our reſearches, 
to accompliſh this deſign. But if our accounts are 
thought conciſe and imperfect, we ſhall all _ 


MUSIC. 


direct the views of our readers to ſources which may 
prove more copious and more adequate to their curi- 


. . been pretended by Father Kircher and others, 
— that muſic prevailed in Egypt before it was known in 
vg Greece, Theſe authors derive its name from a word 
male. which is primitive in the Egyptian language, and at- 
tribute the invention of the art to the ſtridulous mur- 
mur of the winds whiſtling through reeds, or other 
vegetable tubes, which grew upon the banks of the 
river Nile. But if this idle and legendary account of 
the diſcovery merits any attention at all, it muſt relate 
to inſtrumental muſic alone: for it eannot be imagined 
that mankind, if in the leaſt degree attentive to the 
natural modulation of their own voices, and to ſuch 
tranſitions of ſound as were agreeable or diſagreeable, 
would have recourſe for their ideas of melody to ob- 
jects ſo extrinſic and ſo contingent as the whiſtling of 
winds through a reed. Man is certainly as much a 
muſical as he is a vocal animal; nor is the act of fing- 
ing in him leſs inſtinctive than in birds, though his 
powers are more extenſive and more ſuſceptible of cul- 
dure than theirs. If we believe the accounts of ſuch 
23 have been attentive to the muſic of the groves, they 
will tell us, that though the feathered warblers have 
a muſical inſtinct, yet the modes of its exertion are as 
really acquired by birds from their parents or tutors as 
by men *. Nor is it eaſy to conceive a human crea- 
ture, endowed with the natural powers of muſical ſen- 
ſation, and advanced to any degree of maturity, with- 
out ſuppoſing at the ſame time that he has tried ſeveral 
muſical experiments, and that in ſome degree he has 
formed and cultivated his natural organs. At the 
ſame time, it cannot be denied, that the degrees of 
ſound, paſſing through tubes of different textures, 
lengths, and diameters, or of ftriags whoſe magnitudes 
and degrees of cohefion were different, muſt be aſcer- 
tained by experiment alone. But whether theſe expe- 
riments were the reſult of contingency or deſign, whe- 
ther obſervation took the hint from nature, or began 
of itſelf to make trials and preſerve their reſults, it 
; ſeems now too late to determine. 
iz» of The origin of inſtrumental muſic appears to have 
I'rumcn- been at a period much prior to the date of authentic 
4 wulic. hiſtory ; and when we look for its epoch or its diſco- 
verer, we are carried at once into the wild regions of 
fable and mythology. The god Mercury, or — 
is ſaid to be the inventor of the lyre *, by diſtending 
ſtrings of different tenſions and diameters upon the 
ſhell of a tortoiſe which he found upon the ſhore. The 
firſt exhibition of the fiſtula, or ſhepherd's pipe, is 
aſcribed to Pan. But of theſe beings and their ac- 
tions, little or nothing. can be. aſcertained with pro- 
per evidence F, We muſt therefore content ourſelves 


ox ſuch later accounts as merit any degree of conſi- 
ence, 
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Kan lyie WO Grecian lyre, in its original ſtate, ſeems to 


Is orie dave been an inſtrument of the utmoſt ſimplicity: for, 
ſite x im. zccordipg to ſome, the Mercurian lyre conſiſted only 
1 of three, and according to others only of four, ſtrings. 
' ele being touched open, could only produce the 
ame number of ſounds : from whence we may eaſily 
conclude, that the powers of this inſtrument could not 
0 very Extenſive, This tetrachord, as ſome ſay, was 
»nJouned ; others maintain that it was disjoined, and 
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that its intervals were not even diatonic. It is, how- 
ever, allowed, that its two extremes produced an octave; 
and that the two intermediate ftrings divided it by a 
fourth on each fide, with a tone in-the midit, in the 
following manner : 
Ut, ——Trite diezeugménon. 
So. -Lichanos melon, 
Fa, — Parhypate m&ſon. 
Ut, —— Parhypate hypaton. 
This is what Boetius calls the tetrachord of Mer- 
cury ; though Diodorus aſſerts, that the lyre of Mer- _, 
cury had only three ſtrings, This hem did not long The tcale 
remain confined to ſo ſmall a number of ſounds: Cho- extended. 


rebus, the ſon of Athis king of Lydia, added to it a 


fifth ſtring; Hyagnis, a fixth; Terpander, a ſeventh, 
to equal the number of the planets; and at laſt, Ly- 
chaon of Samos the eighth. 
This is the account of Boëtius. But Pliny ſays, 
that Terpander having added three ſtrings to the four 
which were original, firſt played upon the cithara with 
ſeven ſtrings : that Simonides joined to them an eighth, 
and Timotheus a ninth. Nicomachus the 2 
attributes this eighth chord to Pythagoras, the ninth 
to Theophraſtus of Piereus, afterwards the tenth to 
Hyſteus of Colophon. Pherecratus, in the dialogue 
of Plutarch, makes the em advance with a more 
rapid progreſs: he gives twelve ſtrings to the cythara 
of Menalippides, and as many to that of Timotheus. 
And as Pherecratus was contemporary with theſe mu- 
ſicians, if we ſuppoſe that he really ſaid what Plutarch 
attributes to him, his teſtimony will have conſiderable 
importance in a fact which was obvious to his own' 
immediate obſervation. 6 
But how ſhall we obtain any certainty among ſuch à Ancien 
number of contradictions as are found not only in the authors on 
doctrines of the authors, but in the order of the events ee 
which they relate? For inſtance, the tetrachord of elesble. 
Mercury evidently gives the octave or diapaſon. How 
then could it happen, that, after the addition of three 
ſtrings, the whole ſcale was found to be diminiſhed by 
one degree, and reduced to the interval' of a ſeventh ? 
This is, however, what the greateſt number of authors 
leave us to underſtand; and among others Nicoma- 
chus, who tells us, that Pythagoras, finding the whole. 


/3/tem compoſed only of two conjoined tetrachords, 


which between their extremes formed a diſſonant inter- 
val, rendered it a- conſonance, by dividing theſe two 
tetrachords by the interval of a tone, which produced 
the octave. 

Whatever be the caſe, there is at leaſt one thing 
certain, that the ſyſtem of the Greeks was inſenſibly 
extended as well above as below, till it reached, and 
even ſurpaſſed, the compaſs of 2 diſdiapaſon or double 
octave; a ſeries which they call a perſect hem, and 
which was likewiſe termed the greateſt and the mo? 
unchangeable ; becauſe, between its two extremes; 
which betwixt themſelves formed a perfect conſonance, 
were contained all the ſimple, the double, the direct, 
or the inverted chords, every particular ſyſtem, and 
according to them the greateſt intervals, which can 
take place in melody. R 

This whole em conſiſted of four tetrachords, The nature 
three conjoined and one disjoined ; and of a ſingle of the per- 
note redundant, which was added below the whole to f<Q ſyſtem. 
complete the double octave; from whence the rn 

whi 
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which formed it took the name of preſlambanomoene, or 
the additional ftring. This, one would imagine, could 
only form fifteen notes in the diatonick genus; there 
were, however, ſixteen. This was becauſe the diſ- 
junction being ſometimes perceived between the ſecond 
and third tetrachord, and at other times between the third 
and fourth, it happened, in the firſt caſe, that the ſound 
la or A, the higheſt in the ſecond tetrachord, the // or 
B natural, with which the third tetrachord began, im - 
mediately followed in aſcending ; or otherwiſe, in the 
ſecond caſe, that the ſame ſound /a, with which note 
itſelf the third tetrachord begun, was immediately fol- 
lowed by / or B flat ; for the firſt gradation of every 
tetrachord, in the diatonick ſpecies, conſiſted always 
of a ſemitone. This difference then produced a fix- 
teenth ſound, on account of the / or B, which was 
natural or flat according to its various poſitions in the 
different tetrachords. The ſixteen ſounds were expreſ- 
ſed by eighteen different names; that is to ſay, that 
ut or C, and re or D, being either the ſharpeſt or 
the middle ſounds of the third tetrachord, according 
to the two manners of disjoining the tetrachords, they 
gave to each of theſe two — a name which deter- 
mined its poſition. 

But as the fundamental ſound was varied accordin 
to the mode, from the fituation occupied by wk 
mode in the general ſyſtem aroſe a difference of acute- 
neſs and gravity, which very much multiplied the 
ſounds: for though the different modes had many 
{ſounds in common, there were likewiſe ſome peculiar 
to each mode, or to ſome of them alone. hus, in 
the diatonick genus alone, the extent of all the ſounds 
admitted in the fifteen modes enumerated by Aliphius 
amounted to three octaves; and as the difference be- 
tween the fundamental found of each mode and that 
of its contiguous ſound was a ſemitone only, it is evi- 
dent, that all that ſpace divided by ſemitones produ- 
ced, in the general ſcale, the quantity of thirty-four 
ſounds practiſed in ancient muſic ; which, if we de- 
duct all the replicates of the ſame ſound, and confine 
ourſelves to the limits of an oQave, it will be found 
to be chromatically diviſible into twelve different 
ſounds, as in modern muſic. This is obvious from 
the table placed by Meibomius at the front of Ali- 
phius's work. Theſe remarks are neceſſary to refute 
the error of thoſe who believe, upon the credit of 


ſome mioderns, that the whole of ancient muſic was 


limited to ſixteen ſounds. 

In Rouſſeau's Muſical Dictionary, Plate H, fig. 1 2. 
will be found a table of the general ſyſtem among the 
Greeks, taken in one mode only, and according to the 
diatonic genus. With reſpe& to the enharmonic and 
chromatic genera, the tetrachords were divided by very 
different proportions; but as they always contained four 
ſounds and three conſecutive intervals, in the ſame manner 
as the diatonic genus, each of theſe ſounds, in its parti- 
cular genus, bore the ſame names which correſponded 
with them in the diatonic. For this reaſon Rouſſeau, 
whom we follow, has not given particular tables for 
each of theſe genera, The curious may conſult thoſe 
of Meibomius, placed at the front of the work of A- 
riſtoxenus. They will there find fix ; one for the en- 
harmonic genus, three for the chromatic, and two for 

the diatonic, according to the ſituations of each of 
theſe genera in the ſyltem of Ariſtoxenus. 


Such, in its perfection, was the general ſyſtem of | 
the Greeks ; which remained almoſt in the ſame ſtate Th: 6 
till the eleventh century, the time when Guy d'Arezzg © ks 
made conſiderable changes in it. He added below a newt. 2 b 
ſtring, which he called hypoproſlambanomene, or. ſub- is non 
added,“ and above a fifth tetrachord. Beſides this, he {by 
invented, as they ſay, a flat, to diſtinguiſh the ſecond e A 
ſound of a conjunctive tetrachord from the firſt of the 
ſame tetrachord when disjunctive; that is to ſay, he 
fixed the double fignification of the letter B, which St 
Gregory before him had already given to the note % 
or B. For fince it is certain that the Greeks had for 
a long time theſe very conjunctions and disjunRions of 
the tetrachord, and of conſequence ſigns for expreſſing 
each degree in theſe different caſes, it follows, that 
this was not a new ſound introduced into the ſyſtem of 
Guido, but merely a new name which he gave to that 
ſound ; thus reducing to one degree what, among the 
Greeks, had conſtituted two. It muſt likewiſe be ob- 
ſerved concerning his hexachords, which were ſubſti- 
tuted for their tetrachords, that it was leſs a change of 
ſyſtem than of method; and that all which reſulted 
from it was another manner of ſolfa'ing the ſame ſounds, 
But the character of Guido, and the alterations which 
he made in the ancient ſcale, may be more properly re- 
ſumed jwhen we reach the period in which he lived. 
We have already ſeen from Rouſſeau, that the differ- 
ent accounts of the ſyſtem and its improvements, of 
the different kinds of muſic, and of the modes to be 
met with among ancient harmoniſts, are ſo various and 
ſo obſcure, that, in theſe diſquiſitions, little or no 
ſatisfation can be obtained. For aſcertaining with , 
accuracy the diverſity of intervals, Pythagoras, the The inn 
philoſopher of Samos, invented the monochord, or the tion 0 
different diviſions of one ſingle ſtring by which yn 
conſonances were produced, and found the ſame ra- 
tios which are given in the ſubſequent elements of 
muſic, in Malcolm's account of the ſcale, and in 
ſeveral other authors unneceſſary to be enumerated. 
For a fuller and more exact account of this monochord, 
and its uſe, ſee the Hiſtory of Muſic by Sir John 
Hawkins, Vol. I. p. 449. where the neceſlity of ap- 
plying it to practice is inculcated by Guido. 

Had ſucceeding writers upon the ſcience been more 
attentive to the real conſtitution of the ſcale, and the 
principles derived from a monochord properly divided, 
we might have expected their account of the other 
phznomena in muſic to have been more preciſe and 
more perſpicuous ; but for a conſiderable time after 
that philoſopher, the accounts of ancient mulic tranſ- 
mitted to us are either ſuperficial and curſory, or un- 
intelligible. The modes, of which Aliphius reckoned Pl F 
fifteen, are by Ptolemy limited to ſeven. Even © opinion 
the ſeven Ptolemaic modes, it would ſeem that five .ncervi} 
mult be merely poſſible and nominal; two only real modes 
and practical. Theſe appear to coincide with - 
major and minor mode of the moderns, by which et- 
fects fimilar to thoſe aſcribed to the ancient modes are 
produced. Still, however, this hypotheſis is wg? 
with ſome difficulty: The effects attributed to tue 
modes of the moderns ſeem to be no more than ee 
fulneſs and melancholy; whereas it would appear tus 
different ſentiments were thought to be naturally cx: 
cited by all the different modes of the ancients, lue 


as courage and terror, fury and complacency» 4 


Yet if by ancient modes we are to underſtand any 
ven intervals which predominate in a piece of muſic, 
it is far from being eaſy to conceive any other expli- 
cation which will fo rationally account for the modes 
of Ptolemy, as that which we have immediately be- 
fore recited. A more particular detail of this author, 
of Boetius, and of Ariftides Quintilianus, they it is in 
our power to give, circumſcribed as we are by limits 
much too narrow for ſuch an undertaking, will be 
found in Sir John Hawkins's Hiſtory of Muhic, Vol. I. 
Theſe are ſome of the chief writers whoſe works re- 
main to us, and have eſcaped the depredations of time. 
Moſt of the other ancient writers upon muſic either 
appear to have been loſt, or only to have treated the 
ſulje& occaſionally. Among theſe may be reckoned 
Vitruvius, author of a treatiſe on architecture, who, 
in his deſcription of theatres, takes the opportunity of 
propoling ſome muſical improvements, of making 
ſome caſual obſervations upon the art, and of de- 
ſcribing an hydraulic organ. But as a more particular 
accouat of theſe would throw no additional light upon 
the theory of ancient muſic, for this we muſt once 
more remit the curious to Meibumius de re Muſica, 
and to the hiſtory by Sir John Hawkins above quoted. 
The province to which our efforts are neceſſarily 
confined, directs our attention not ſo much to the 
hiſtory of thoſe who cultivated the art, as to the art 
itſelf, and its various revolutions. 
The diſcovery of the monochord and its diviſions, 
was not the only ſpeculation in muſie peculiar to Py- 
thagoras. He likewiſe thought the earth and ſeven 
plancts, or ſolar ſyſtem, reſembled a muſical diapaſon; 
and from thence formed the romantic idea of the muſic 
of the ſpheres. For a more ſatisfactory account of this 
celeſtial concert, the curious reader may peruſe the 
Somnium Scipionis, a fragment of Cicero, and the 
Obſervations upon numbers by his commentator Ma- 
crobius. 
Pythagoras, the philoſopher of Samos, as we have 
laid above, who taught in Italy, was the firſt who in- 
veſtigated the relations of ſound by meaſuring a mu- 
ical ſtring, and obſerving the tones produced by the 
vibrations of its different parts, whilſt the others 
were at reſt, Theſe he expreſſed by numbers, and 
n thus aſcertained the ratio which one ſound bears to 
gag another, This inveſtigation was afterwards carried 
3 farther, and delineated more diſtinctly, by Euelid; 
uſcal in- and gave riſe to a controverſy which divided the theo- 
s di- retical writers on ancient muſic into two principal 
Arn ſects, viz. the followers of Pythagoras, who main- 
latent tained that intervals could only be aſcertained by the 
% Vibrations of ſonorous bodies compared one with ano- 
ther; and thoſe of Ariſtoxenus, who aſſerted the 
Ko Judgment of the ear to be the ultimate "criterion of 
22 intervals. Perhaps neither were abſolutely right, nor 
& eh, tirely wrong. Without aſcertaining by experi- 
ad. ments and calculations the diſtances of tones, or quan- 
ities of intervals, we can by no means obtain the 
lame certainty of their exactitude, whether in tuning 
ry ruments of fixed ſcales, or in performing upon 
__ whoſe notes admit of variation, and where the 
Fay owes is immediate and occaſional. So far 
ar | Nagorenns are right. Yet the Ariſtoxenians 
'B it ke w iſe urge, that, though we could ſuppoſe a 
"8 acquainted with all the properties, relations, 


and modes of quantity, in their full extent; if ſuch a 
one, with all this knowledge, ſhould attempt from 
mere theory to compoſe a piece of good muſic, he 
might be eternally engaged in the ſame employment 
to no purpoſe, and have the mortification to ſee him- 
ſelf every inſtant outdone by a mere mechanical per- 
former, who had been long inured to judge of inter- 
vals, and practiſed in the Jaws of harmony. In ſhort, 
the whole powers of geometry and algebra may be 
exhauſted, without producing a muſical ftrain which 
will give real pleaſure to the ear. An adept, therefore, 
in this delightful art, will regulate his practice by his 
theory, and confirm his theory by his practice. He 
will not imagine the neceſſity of experiment and cal- 
culation ſuperſeded by the deciſion of his ear; nor 
will he endeavour to extort from the abſtract nature 
of numbers (which are equally applicable to all ſub- 
jects that contain quantity) thoſe rules which taſte 
and ſenſation alone can ſuggeſt, and of which they are 
the ultimate ſtandard. 

Nicomachus the Geraſenian lived A. C. 60, and 
wrote a book called Introduction to harmony, which 
ſeems to be one of the cleareſt and moſt intelligible of 
the Greeks. 1 | 

In the Sympe/iaca of Plutarch is a dialogue on mu- 
ſic, containing many anecdotes with reſpect to the in- 
vention of ſeveral different ſpecies of muſic and poetry. 
There Phrynis and Timotheus are recorded to have 
been ſtigmatized for adding what were eſteemed ſu- 

ernumerary ſtrings to the lyre, which at that time 
had only ſeven, to mark the different degrees of the 
diapaſon. But the additional ſtrings were tuned by 
intervals leſs than diatonic. This dialogue, however, 
is acknowledged to be obſcure, and its authenticity 
queſtioned. 

After exploring what can be known concerning the 
ancient muſic, from the theories and writings of thoſe 
whoſe works have been tranſmitted to us, the forms 
and powers of their inſtruments occur next to be exa- „ 
mined. Theſe can only be collected from verbal deſcrip- The forms 


tions, or from defigns either expreſſed in colours or by and powers 


ſculpture. From theſe, modern muſicians have "not of ancient 
ſcrupled to form a moſt contemptible idea of practica 
muſic among the ancients. But are we ſure, that the 
deſcriptions are perfectly complete and thoroughly 
underſtood ? If they were, does there not ſtill remain 

a poſſibility, that they 1 * be tuned and handled in 

a manner productive of effects to which we are ſtran- 

gers? Of our inſtruments now in uſe, the difference be- 

tween one manner of performing and another is ſo 
aſtoniſhing, that one ſhould * it might render us 

cautious in forming any concluſions concerning inſtru- 

ments, which are perhaps neither perfectly deſeribed 

nor exactly delineated, deſcribed by authors of a pe- 

riod ſufficiently diſtant to render the idioms of the 
language in which they wrote obſcure. And tho” the 

forms exhibited in colours or by ſculpture may be 

thought more permanent and more univerſally intel- 

ligible, they are yet ſufficiently ſubjected to the inju- 74 
ries of time to render their repreſentations ſuſpicious, Ie tata 
It cannot be doubted, but that the accounts of the} tn, 
ancients, of the power and efficacy of their muſic, were exaggerated 
frequently fabulous and hyperbolical ; but ſtill they are in fable, 
ſuch as, when diveſted of theſe accidental circumſtances, _ have 
muſt convince any man of common ſenſe, who admits ets 


the fables eredit 


| inſtruments 
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the evidence of hiſtory, that they are ſuperior to what 

we at preſent experience in muſic with all its boaſted 
improvements. It may well be admitted, that the mi- 

racles aſcribed to Orpheus and Amphion are falſe in 

their literal ſenſe ; but no perſon will 33 that, 

even among the ſuperſtitious and illiterate vulgar, fables 

of this kind could have obtained any degree of atten- 

tion, or been entertained with any other ſentiments 

than thoſe of ridicule, if the truths which they adum- 

brated had not been uncommonly ſtriking. Nor 

would it have been reliſhed as a tolerable legend, that 

muſic had the power of animating ſtones and trees, if 

its viſible effect upon ſenſitive beings at that period 

had not been wonderfully tranſporting. It is there- 

fore a degree of incredulity which does no great ho- 

nour to the authority of modern teſtimony, to doubt 

the aſſertion of Horace, when he tells us, that, by the 

force of mufic, the human ſavage was allured from his 

acorns, his brutal paſtimes, and his ſanguine broils, to 

is the more decent habits and amiable employments of 
The mufic ſocial life. It has been formerly obſerved, that amon 
of barba- ſych nations as were eſteemed barbarous, we meet wit 

rons 141190 no accounts either of muſic or its inſtruments which 

with obſcu- Either deſerve credit or attention. It is not eaſy to 

rity, conceive how the Jews, who had made ſuch a great 

progreſs in arts and civilization, ſhould ſtill have re- 

mained ſo backward in their muſical acquiſitions, as 

they muſt have been if we take for granted the fi- 

ures and powers of their inſtruments, as delineated by 

Kircher, and tranfcribed by Sir John Hawkins. Nor 

will the advantages which are generally allowed to the 

inſtruments of other barbarous nations, afford a ſatis- 

factory account how they were able either to compoſe 

or perform ſuch pieces of muſic as we know them to 

have poſſeſſed. We mult therefore with good reaſon 

ſuſpect, that the authors of ſuch deſcriptions have ei- 

ther been groſsly ignorant of the ſubject, or ſhame- 

fully _—_— and remiſs in the performance of their 

talk, 

Almoſt in every period ſince the reſtitution of lite» 
rature, an important controverſy has been agitated by 

16 Virtuoſi of different opinions in the theory of muſic, 
Harmony, Some have maintained that harmony was, and others 
whether that it was not, known to the ancients. By ſome of 
8 O theſe it was contended, that the knowledge of barmo- 

@ the an- 

cients or Ny naturally reſults from the knowledge of conſonan- 

not, uncer- ces ; that by tuning their inſtruments the ancients muſt 

Laln, have been familiar to the various coaleſcences of ſound, 
and that of conſequence they could not be ignorant 
of the pleaſure which they produce. Several paſſages 
likewiſe from {uch diſſertations or fragments as have 
eſcaped the rage of time, are collected to prove that 
the ancients muſt have been acquainted with harmony 
or ſymphonical muſic. 

The opponents of this hypotheſis have alleged, that 
from the ſenſations or ideas of ſimple chords no con- 
ception could be formed of the effects produced by 
their conjunction or ſucceſſion. It is on all hands 
agreed, that ſeveral voices and inſtruments were uſed 
by the Greeks and Romans in performing the ſame 
piece of muſic ; but the antiharmoniſts, as we may 
term them, will not admit that the intervals of theſe 
voices or inſtruments were varied: nay, it is affirm- 
ed that they performed always in octave or uniſon 
one to the other; and from thence it is pretended, 


that all the paſſages which ſeem to import the acquain. 
tance of the ancients with practical harmony may be 
rationally and conſiſtently explained. This, however 
notwithſtanding the labours of French critics, will ſtil 
remain extremely doubtful to any perſon who has ei. 
ther peruſed the diaJogue above mentioned as aſcribed 
to Plutarch, or other paſſages to the ſame purpoſe, - 
Nor can it be reaſonably thought, that, at a period ſo 0%, 
barbarous as the 12th century, harmony, though nas 
and fimple, ſhould have been the creature of naked iq. bam 
vention in places where every other branch of litera. 
ture and degree of culture were unknown. Yet it is 
clear from the monkiſh hiſtorians of that æra, that har. 
mony was even then in practice, where it could hardly 
be ſuppoſed to be immediately tranſmitted by a pro. 
greſs ſo rapid from other parts of the world, where 
the finer organization of the natives, the more propi- 
tious aſpect of nature, and the more obvious veſliges 
of ancient improvement, might be thought favourable 
to the invention, culture, and propagation of the fine 
arts. Nor is it a weak preſumption, in favour of the 
knowledge of antiquity in harmony, that the adhe- 
rence of a contrary opinion can neither aſcertain the 
epoch nor the parent of ſymphonic muſic. Yet had it 
been, as they pretend, a modern invention, barbarous 
and ignorant as the general character of human na- 
ture was during that gloomy interval from the de- 
cline of the Roman empire to the reſuſcitation of let» 
ters, the author of an improvement ſo new and extra- 
ordinary could not have eſcaped the public notice. His 
name, his character, and his diſcoveries, mult have 
been recorded by the cloiſtered authors of his time with »y 
panegyric and admiration. We cannot therefore ceaſe Thisas 
to think with the author of The principles and power puma“ 
of harmony, p. 133. that the ancients were better ac- A 
quainted with this ſpecies of muſic than the moderns mog. 
are willing to allow ; though perhaps it may be ad- 
mitted, that its powers were neither ſo thorough- 
ly known, nor ſo generally and ſucceſsfully practiſed, as 
afterwards, | 190 
After the long and eruel devaſtation of the Goths — 
and Vandals, muſic ſeems firſt to have been revived 
for the ſervice of the church. It was then of two 
different kinds, one of which was called the Ambro- 
ian and the other the Gregorian chant. Of theſe, the 
laſt prevailed, and became univerſal, till corrupted by 
the ignorance or falſe taſte of its teachers and per- 
formers. This degeneracy became at laſt the ſubject 
of high remonſtrance and complaint. It ſeems to have 
confilled in a total negligence of rhythmus, and in a 
perverſion of that licence of gracing the notes, which 
is ſo eſſential to all emphatic and animated muſic. It 
became, however, ſo contagious and diffuſive, that 
monarchs thought the reſcue of the Cantus Gregoriar 
nus an object worthy of their interpoſition. They ac- 
cordingly authoriſed more profound adepts and more 
accurate performers to teach and practiſe it in its pu- 
rity through their ſeveral dominions. The antipbo- 
naries, or books of eccleſiaſtical muſic, were rectißed, 
and a more correct and legitimate taſte re-eſtabliſhed. 
Thus the Cantus Gregorianus once more triumphe 
over ignorance and barbarity, and obtained a recep- 
tion worthy of its original fublimity. It is denomi: 
nated among the French, and by Rouſſeau in particu- 


lar, plain chant. That author icruples not to * 


iſtory. ST M U 
it a precious remain of antiquity. For a ſhort account 
of the nature and revolutions of this muſic, may be 
conſulted the article Plain Chant in his Muſical 
Dictionary. From whence it appears, that the Gre- 

orian muſic was not originally different from the Am- 
Froban, but the latter only an improvement upon the 
former. One would be tempted to ſuſpeR, that the 
firſt gradation of this muſic towards its decline was 
occalioned by transferring it from verſe to proſe. In 
conſequence of which, that ſtrict and inviolable regard 
to meaſured ſounds, fo conſpicuous in ancient muſic, 
and fo effeQually preſerved by the aptitude of meaſured 
notes to meaſured ſyllables, was loſt. There 1s, we 
know, even in proſaic compoſitions, a rhythmus. The 
Roman orators were accuſtomed to ſcan their ſentences 
in proſe. But though even periods of this kind were 
by no means emancipated from the laws of rhythmus, 
yet were they much more looſe and indefinite than po- 
etical numbers, which were conſtituted by feet and 
ſyllables whoſe quantities were determined. From 
thence, and from the cadences by which they are 
marked, alone, can reſult that regularity and ſatisfac- 
tion in which the muſical ear acquieſces, and without 
which every thing is unintelligible, It was this reli- 
gious obſervation of determined and regular quantities 
in ancient poetry, which preſerved and regulated the 
due proportion of ſounds, and which, when abandon- 
ed, left the value of notes, with reſpect to their du- 
ration, impoſſible to be determined, till other charac- 

29 ters and ſigns were ſuperadded, which diſcovered the 


— real eſtimate of every note, and ſhowed to what de- 
chirac- 


t9 Cx» . . 0 . 
the duration limited. This ſeems to have been the next 


thmus, advance in muſical improvement; but it had one per- 
nicious effect, which was, to render muſic independent 

of poetry. Yet theſe ſiſter-arts ſeem to be twin-born 
from heaven; and perhaps, in no caſe could the laws 

od of nature have ſuffered a more cruel and impious viola- 
een tion than in ſeparating the one from the other. Mo- 
fe and ulated ſound is a more genuine, powerful, and uni- 
. verſal vehicle of ſentiment, than any articulate or ar- 
bitrary ſigns can poſſibly be. But articulate figns may 

be ſo happily adjuſted by convention, as to expreſs de- 
grees, varieties, and modes of ſentiment or emotion, 
which in modulated ſounds are leſs definitely ſignified, 

if fignified at all. Thus ſounds give energy and ſweet- 

neſs to word, words variety and definiteneſs to ſounds. 

We have already obſerved, that Guy d' Arezzio, 

the otherwiſe named Guido Aretinus +, was the inventor of 
that diſpoſition of the muſical ſcale which is now in uſe. 
e could not, therefore, be the author of harmony, 

which we know to have been praQiſed ſome centuries 
before his time, but only of a new ſet of characters by 
which it was expreſſed. This muſician, by changing 

= tetrachords into hexachords, highly improved the 

cale, diſcovered more accurately the poſition of ſe- 
Witones, and rendered its intonation much more prac- 
ticable. He likewiſe adapted the ſyllables ut, re, mi, 

fa, fol, la, to the various ſounds which compoſe it, 

rom the following Sapphic verſes iu a hymn to St John. 


UT queant laxis REſonare fibris 

225 ra geſtarum FAmuli tuorum 

Mve polluti LAbii reatum. 

SANCTE JOANNES, 


—. 


gree it ſhould be protracted, or by what quantity of 
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The rhythmus in muſic, or the regular diviſion and 
meaſures of ſound, had formerly been determined by 
the quantities of the feet in poetry; and, independent of 
theſe, ſeems to have been entirely indefinite. The in— 
vention of a rhythmus capable of ſubſiſting by itſelf, 
is aſcribed to one Johannes de Muris. Yet there is 
conliderable reaton to believe that it had been invented 
by one Franco, who lived a number of years before 
him. 
muſic into 


muſic. The Troubadours, or Provengal poets, com-,._,- -- 


poſed ſongs of different kinds, which they ſung to cal and ſe- 


their harps or violins for public entertainment. Hence cular. 
it happened, that harmony, melody, and rhythmus, 
admitted of immenſely greater varieties than they had 
hitherto done. We have formerly ſaid, that in ancient 
muſic, the quantities or values of every note were de- 
termined by thoſe of the ſyllables to which they an- 
ſwered. It is, however, by no means improbable, 
that at a very early period, in their private rehearſals, 
or practice for improvement, whether in taſte or execu- 
tion, the muſicians frequently played the inſtrumental 
parts without being accompanied either by the voice 
or the words to which they had been fet. The im- 
preſſions of thoſe poetical meaſures to which the parts 
correſponded, were abundantly ſufficient to preſerve 
in the memory of the performer the idea of the rhyth- 
mus, and of courſe to determine the value of each par- 
ticular note. But when airs were either ſet to pieces 
in proſe, or compoſed without any regard to ſyllabi- 
cal duration, the quantity of each note was abſolute- _. 
ly indefinite. When therefore muſic begun to be ſet Origin of 
in parts, it was indiſpenſably neceſſary that the points the term 
which mark the notes intended to correſpond one with unter- 
another, ſhould be ſet in direct oppoſition. Hence the Font. 
denomination of counterpoint, But when characters, 
or different forms of characters, were invented for ex- 
preſſing the different durations of ſounds, or their rela- 
tive proportions one to another, the ſame preciſion in 
oppoſing note to note became leſs neceſſary, and was 
on that account leſs ſcrupulouſly obſerved. It might, 
perhaps, be neither an unpleaſing nor uninſtructive 
deduction, after having delineated the nature of ſimple 
counterpoint, to trace it thro? all its different ſpecies or 
diviſions ; but the contracted ſphere in which we are at 
preſent conſtrained to move, obliges us to confine theſe 
excurſions, Such readers as may wiſh more profound- 
ly and minutely to examine this matter, will find it 
more perſpicuouſly and fully explained in Sir John 
Hawkins's Hiſtory. To this they may likewiſe recur 
for an idea of the characters or methods by which the 
preciſe duration of particular notes might be aſcer- 
tained. For us, it ſuffices to add, that the method 
now in practice, which are explained in the foll>w- 
ing elements, will be found more ſimple, whilſt at 
the ſame time, it is equally expreſſive and intelligible. 4 
The airs into which ſecular muſic was originally di- Divifgon a: 

ſtinguiſhed ſeem to have been the madrigal, the ſong, ſecular mu- 
the cantata, the canon. Theſe were vocal, or at leaſt "© 
common to voices and inſtruments; but the ſolo, the 
phantaſia, the concerto, were progreſſive changes in 
inſtrumental muſic. By what gradations they pro- 
ceeded, and who were the inventors of each particu- 
lar ſpecies, we cannot attempt to ſhow, not only be- 
cauſe ſuch a diſquifition would be incompatible with 

CS 1 the 
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Ta theſe times there was a ſecular as well as ſacred Diviſion ot 
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Revival of 
dramatic 


25 


muſic. 


Delineation the nature of thoſe compoſitions called operas. 
of the ope- jt ſuffice to add, that, in common with tragedy and 


- is 
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the limits of our plan, but becauſe we ſhould find it 
frequently impracticable either to inveſtigate the hints 
from which ſuch innovations aroſe, or the perſons by 
whom they were made. 

If muſic be allowed to poſſeſs imitative powers, it 
will follow, that in proportion as the objects are inte- 
reſting, the imitation muſt likewiſe engage and com- 
mand attention. From this, it will be acknowledged, that 
asimitation is the chief purpoſe of dramatic mulic; as the 
actions, characters, and ſituations exhibited in the drama, 
are the moſt intereſting that can poſſibly be diſplayed; 
and as the dramatic is allowed to be the moſt perfect 
of all poſſible imitations; ſo of all muſie, the dramatic, 
in its perfection, ought to be the moſt powerful and en- 
chanting. It is therefore a refearch of no ſmall impor- 
tance, to diſcover when this kind of muſic was firlt revi- 
ved, and by what degrees it arrived at its preſent ſtate. 

It is generally agreed, that the Greeks and Romans 
ſung their tragedies and comedres from beginning to 
end ; but no monument of theſe compolitions remains 
to us: ſo that the muſic of the drama is as really a mo- 
dern invention as if no ſuch thing had ſubſiſted among 
the ancients, ſince the mere knowledge of a fact could 
by no means throw any light upon the manner in 
which it was produced. All that has been tranſmitted 
to us concerning the ancient theatrical muſic, can only 
inform us, that it was pathetic and imitative to a high 
degree. But upon theſe hints few compoſers will 
think themſelves ſufficiently inſtructed to proceed. This 
arduous enterpriſe, however, was nobly begun and ſuc- 
ceſsfully proſecuted by one Facapo Peri. A poet, 
whoſe name was Ottavio Rinuccino in the city of Flo- 
rence, having compoſed a dramatic paſtoral upon the 
ſtory of Apollo and Daphne, engaged this excellent 
muſician to ſet it. Both being warmed with the ſame 
ideas, and animated by the ſame defign, ſo happily 
ſucceeded, that other poets and muſicians were gene- 
rally approved and admired in proportion as they pur- 
ſued the veſtiges of theſe great maſters. A ſecond 
performance of the ſame kind, called Eurydice, com- 
poſed by the authors of the former paſtoral, was re- 
preſented in Florence in the year 1600, upon occa- 
fion of the marriage of Mary de Medicis with Hen- 
ry IV of France. But a detail of the gradations by 
which theatrical muſic roſe to its preſent perfection, 
would be a taſk too extenſive for the limits by which 
we are circumſcribed. Nor is it in our power, for the 
ſame reaſon, to enter more minutely and critically into 


Let 


comedy, they are repreſentations of action. In conſe- 
quence of this, they require the ſame unity of de- 
fign, the ſame diverſity of characters and paſſione, with 
the former. Hence it follows, that ſome parts of them 
will be ſimply narrative, ſome pathetic, and others more 
emphatically deſcriptive. Muſic ſuited to the firft of 
theſe is called recitativo. Its diſtinguiſhing characte- 
riſties are, to expreſs the nature and degree of ſenti- 
ment exhibited by the ſpeaker, to be ſcrupulouſly ad- 
apted to the peculiar genius of that language which it 
is deſigned to accompany; and to be exactly modelled 
according to the accents of that nation, for which it 
was formed. Some authors have pretended that the 
irreſiſtible efficacy of melody was founded upon this 
principle alone. But if that poſition be true, in what 


nn 


Hiſtory 
manner ſhall we account for the wonderful influence of © 
an Italian rezitativo upon a Britiſh audience, and fyr 
other phenomena of the ſame kind too numerous to be 
mentioned? Such parts of the muſic as are intended 
for more pathetic declamations may be called airs. In 
theſe the words, both with reſpeQ to their quantity add 
order, may be treated with greater freedom. The me. 
lody is leſs in the tone of converſation, and the har. 
mony more complex. In this, however, there is no 
ſmall hazard leſt ſentiment ſhould be loſt in ſound; 
and it requires no {mall degree of judgment, delicacy, 
and taſte in the compoſer, at once to fill the harmon 
and preſerve the ſentiment. But of this the reader will 
find a more complete account under the article Alt in 
this Dictionary. The chorus is intended to expreſs 
ſome emphatic event, to celebrate ſome diſtinguiſhed 
hero, or to praiſe ſome beneficent god. It is properly 
the voice of triumph and exultation. 'The harmony 
ſhould therefore be as full and expreſſive as poſſible. 
But for the rules of ſuch compoſitions, one mult refer 
the reader to ſuch theoretical and practical muſicians 
as have been moſt ſucceſsful in deſcribing and cultiva- 
ting dramatic muſic. What remains for us is to ſub- 
join a liſt of thoſe who have been moſt remarkable for 
their accuracy in the theory, or for their excellence ig 
the practice, of mulic in general. » 

Of John de Muris we have already ſpoken, who li. * 
ved in the year 1330, and to whom, by miſtake, baz 
been attributed the invention of thoſe characters by pad 
which, in modern times, the value of notes, and their mula 
relative proportions one to another, have been aſcer- 
tained. But this expedient for making viſible the dif- 
ferent durations of notes as conſtituent of one rhyth- 
mus or particular movement, we have found to be firſt 
introduced by one Franco, who lived prior to John de 
Muris. 

Laſus was the firſt who wrote on muſic; but his 
work is loſt, as well as ſeveral other books of the 
Greeks and Romans upon the ſame ſubject. Ariſto- 
xenus, the diſciple of Ariſtotle, and leader of a feR in 
muſic, is the moſt ancient author who remains to us 
upon this ſcience. After him came Euclid of Alexan- 
dria. Ariſtidis Quintilianus wrote after Cicero. A- 
lyphus aſterwards ſueceeded; then Guadentius, Nico- 
machus, and Bacchius. | 

Marcus Meibomius has favoured us with a beautiful 
edition of theſe ſeven Greek authors, with a Latin 
tranſlation and notes. 

Plutarch, as has already been ſaid, wrote a dialogue 
upon muſic. Ptolemy, a celebrated mathematician, 
wrote in Greek a treatiſe intitled The Principles of 
Harmony, about the time of the emperor Antoninus. 
This author endeavoured to preſerve a medium between 
the Pythagoreans and the Ariſtoxenians. A long time 
afterwards, Manuel Pryennius wrote likewiſe upon the 
ſam e ſubject. | ; 

Among the Latins, Boetius wrote in the times of 
Theodoric ; and not diſtant from the ſame period Mat- 


The moſt diſtinguiſhed are, Zarlino, Salinas “, Valgu- 5 
lio, Galileo, Doni, Kircher, Merſenne, Parran, 
rault, Wallis, Deſcartes, Holden, Mengoli, Malcolm, 
Baretti, Vallotti, Marcus Meibomius, Chriſtopher 
Simpſon ; Tartini, whoſe book is full of deep reſearctet 


art of genius, but tedious from its prodigious length, 
and perplexed with obſcurity ; and M. Rameau, whoſe 
writings have bad this ſingular good luck, to have 
produced a great fortune without being read almolt by 
any one. Beſides, the world may now be fpared the 
ains of peruſing them, ſince M. d'Alembert has ta- 
ken the trouble of explaining to the public the ſyſtem 
of the fundamental baſs, the only uſeful and intelli- 
ible diſcovery which we find in Rameau's writings. 
10 theſe we may add Dr Smith, author of a learned and 
mathematical treatiſe, intitled, Harmonics, or The Philo- 
ſepby of muſical Sounds ; Mr Stillingfleet, author of the 
Principles and the Power of Harmony, or An explica- 
tim of Tartini's item; Dr Pepuſch, and his noble 
pupil the Lord Abercorn ; Mr Aviſon, late organiſt at 
Newcaſtle, who wrote a treatiſe on Muſical Expreſſion 
with the politeneſs and elegance of a gentleman, the 


depth and preciſion of a ſcholar, the ſpirit and energy 


| 13 PRELIMINARY DISCOURSE. 


ici2ns USIC may be conſidered, either as an art, which 
3 has for its object one of the greateſt pleaſures of 
. which our ſenſes () are ſuſceptible; or as a ſcience, by 
which that art is reduced to principles. This is the 
double view in which we mean to treat of muſic in 
29 this work. 
preſs of It has been the caſe with muſic as with all the other 
of 0. arts invented by men: ſome facts were at firſt diſco- 
arts vered by accident; ſoon afterwards reflection and ob- 
ſeien · ſervation inveſtigated others; and from theſe facts, pro- 
perly diſpoſed and united, philoſophers were not flow 
in forming a body of ſcience, which afterwards increa- 
ſed by degrees. 

The firſt theories of muſic were perhaps as ancient 
a the earlieſt age which we know to have been diſtin- 
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readers, it ought to have all the merit of an original. 


the latter muſt likewi 
or internal ſenſe. 


the ap 
Which they are conveyed, are generally denominated. 


. 


of a genius. The names of Rouſſeau and d' Alembert 


have been ſo often repeated during the courſe of theſe 


muſical lucubrations, that it would be ſuperfluous to 
reſume their characters in this place. Among the au- 
thors already mentioned, it would be unpardonable to 
omit the names of Sir John Hawkins and Dr Bur- 
ney, each of whom has favoured the world with a hi- 
{tory of muſic : The firſt protracted to five volumes in 
quarto, replete with muſical erudition, but ſeldom ori- 
ginal ; frequently careleſs, and ſometimes too circum- 
ſtantial and inelegant to be entertaining. Of the laſt 
the world has only as yet ſeen one volume. This 
abounds with deſcriptions, events, and diſquiſitions, 
highly worthy of attention: but, on account of the 
limits which the author has preſcribed to himſelf, many 
things have been omitted which would have been equal- 
ly acceptable to literary curiolity, and explicative of 
muſical ſcience. 
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guiſhed by philoſphy, even as the age of Pythagoras ; 
nor does hiſtory leave us any room to doubt, that from 
the period when that philoſopher taught, the ancients 
cultivated muſic, both as an art and as a ſcience, with 
great aſſiduity. But there remains to us much uncer- 
tainty concerning the degree of perfection to which 
they brought it. Almoſt every queſtion which has been 
propoſed with reſpect to the muſic of the ancients has 
divided the learned; and may probably ſtill continue 
to divide them, for want of monuments ſufficient in 
their number, and inconteſtable in their nature, from 
whence we might be enabled to exhibit teſtimonies and 
diſcoveries inſtead of ſuppoſitions and conjectures. As fn 37. 
we cannot throw any new light upon this ſubjeR, al] dive > 


that can be done is to refer our readers to the different muſic a de- 


authors who have treated of ancient muſic. It were ſideratum 
to be wiſhed, that, in order to elucidate as much <4 
Lb 2 J 3 


(t) To deliver the elementary principles of muſic, theoretical and practical, in a manner which may prove 
at once entertaining and inſtructive, without protracting this article much beyond the limits preſcribed in our 
plan, appears to us no eaſy taſk. We therefore heſitated for ſome time, whether to try our own ſtrength, or 
to follow ſome eminent author on the ſame ſubject. Of theſe the laſt ſeemed preferable. Amongſt theſe au- 
thors, none appeared to us ſo eligible as the treatiſe of M. D*Alembert, being the moſt methodical, perſpicuous, 
conciſe, and elegant diſſertation which we have met with. As this _— 


is hitherto unknown to Engliſh 
We have given a faithful tranſlation of it; but in the 


notes, ſeveral remarks are added, and many authors quoted, which will not be found in the original. It is a 
work ſo ſyſtematically compoſed, that all attempts to abridge it, without rendering it obſcure and imperfect, 
would be impracticable. It is perhaps impoſſible to render the ſyſtem of muſic intelligible in a work of leſs 
compaſs than that with which our readers are now preſented ; and, in our judgment, a performance of this 
Lind, which is written in ſuch a manner as not to be generally underſtood, were much better ſuppreſſed. 

(t) In this paſſage, and in the definitions of melody and harmony, our author ſeems to have adopted the 
vulgar error, that the pleaſure of muſic terminates in corporeal ſenſe. He would have pronounced it abſurd 
to aſſert the ſame thing of painting. Yet if the former be no more than a mere pleaſure of corporeal ſenſe, 

f be ranked in the ſame predicament. We acknowledge that corporeal ſenſe is the ve: 
cle of ſound; but it is plain from our immediate feelings, that the reſults of ſound arranged according to the 
Principles of melody, or combined and diſpoſed according to the laws of harmony, are the objects of a reflex 


or a more ſatisfactory diſcuſſion of this matter, the reader may conſult that elegant and judicious treatiſe 
en Muſical Expreſſion by Mr Aviſon. In the mean time it may be neceſſary to add, that, in order to ſhun 
pearance of affectation, we ſhall uſe the ordinary terms by which mulical ſenſations, or the mediums by 


11) 


(12) 


Prelim. as poſſible, a point ſo momentous in the hiſtory of 


Diſcourſe. 


See Me- 
lody. 
+ See Har- 
Meny. 
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the ſciences, ſome perſon of learning, equally ſkilled in 
the Greek language and in muſic, ſhould exert himſelf 
to unite and diſcuſs in the ſame work the moſt pro- 
bable opinions eſtabliſhed or propoſed by the learned 
upon a ſubject ſo difficult and curious. This philoſo- 
phical hiſtory of ancient muſic is a work which might 
highly embelliſh the literature of our times. 

In the mean time, till an author can be found, ſuf- 
ficiently inſtructed in the arts and in hiſtory, to under- 
take ſuch a labour with ſucceſs, we ſhall content our- 
ſelves with conſidering the preſent ſtate of muſic, and 
limit our endeavours to the explication of thoſe acceſ- 
ſions which have accrued to the theory of mulic in 
theſe latter times. 

There are two departments in muſic, melody * and 
harmony F. Melody is the art of arranging ſeveral 
ſounds in ſucceſſion one to another in a manner agree- 
able to the ear; harmony is the art of pleaſing that 
organ by the union of ſeveral ſounds which are heard 
at one and the ſame time. Melody has been known 
and felt through all ages: perhaps the ſame cannot be 
affirmed of harmony (5), we know not whether the 
ancients made any uſe of it or not, nor at what period 
it began to be practiſed. 

Not but that the ancients certainly employed in their 
muſic thoſe chords which Pere moſt perfect and ſimple; 
ſuch as the octave, the fifth, and the third: but it 
ſeems doubtful, whether they knew any of the other 
conſonances or not, or even whether in practice they 
could deducethe ſame advantages from the imple chords 
which were known to them, that have afterwards ac- 
erued from experience and combinations. 

If that harmony which we now practiſe owes its ori- 
gin to the experience and reflection of the moderns, 
there is the higheſt probability, that the firſt eſſays of 
this art, as of all the others, were feeble, and the pro- 
greſs of its efforts almoſt imperceptible ; and that, in the 
courſe of time, improving by ſmall gradations, the ſuc- 
ceſſive labours of — geniuſes have elevated it to 
that degree of perfection in which at preſent we find 
ik. 

The firſt inventor of harmony eſcapes ouc inveſtiga- 
tion, from the ſame cauſes which leave us ignorant of 
thoſe who firſt invented each particular ſcience ; be- 
cauſe the original inventors could only advance one ſtep, 
a ſucceeding diſcoverer afterwards made a more ſen- 
fible improvement, and the firſt imperfect eſſays in 
every kind were loſt in the more extenſive and ftriking 
views to which they led. Thus the arts which we now 
enjoy, are for the moſt part far from being due to any 
particular man, or to any nation excluſively: they are 
produced by the united and ſucceſſive endeavours of 
mankind ; they are the reſults of ſuch continued and 
united reflections, as have been formed by all mea at 


(J) Though no certainty can be obtained what the ancients underſtood of harmony, nor in what manner 
| 1 it; yet it is not without probability, that, both in ſpeculation and practice, 
they were in poſſeſſion of what we denominate counterpoint. Without ſuppoſing this, there are ſome paſſages 


in the Greek authors which can admit of no ſatisfactory interpretation. See the Origin and Progreſs of Lan- 
Beſides, we can diſcover ſome veſtiges of harmony, however rude and imperfect, in the ht- 

Rory of the Gothic ages, and amongſt the moſt i enkel people. 

more cultivated countries, becauſe it appears to be incorporated with their national muſic. The moſt rationa 

account, therefore, which can be given, ſeems to be, that it was conveyed in a mechanical or traditionary man- 


ner through the Roman provinces from a more remote period of antiquity, 


and in what period they 


guage, Vol. II. 
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all periods and in all nations. — 
It might, however, be wiſhed, that after having af. Dieu 
certained, with as much accuracy as poſſible, the ſtate 
of ancient muſic by the ſmall number of Greek authors 
which remain to us, the ſame application were imme- 
diately directed to inveſtigate the firſt inconteſtable 
traces of harmony which appear in the ſucceeding ages, 
and to purſue theſe traces from period to deriod. The 
products of theſe reſearches would doubtleſs be ye 
imperfect, becauſe the books and monuments of the 
middle ages are by far too few to enlighten that gloom 
and barbarous œra; yet theſe diſcoveries would ſtill be 
8 to a philoſopher, who delights to obſerve the 
uman mind in the gradual evolutions of its powers, 
and the progreſs of its attainments. 

The firſt compoſitions upon the laws of harmony Deli 
which we know, are of no higher antiquity than two tons, 
ages prior to our own; and they were followed by many "bs 
otl:ers. But none of theſe eſſays was capable of ſatil. mend 
fying the mind concerning the principles of harmony: inpuic 
they confined themſelves almoſt entirely to the fingle 
occupation of collecting rules, without endeavouring 
to account for them; neither had their analogies one 
with another, nor their common ſource, been perceized 
a blind and unenlightened experience was the only 
compaſs by which the artiſt could dire& and regulate 
his courſe, #5 way 1 

M. Rameau was the firſt who began to transfuſe it p 
light and order through this chaos. In the different rot deds 
tones produced by the ſame ſonorous body, he found fun 
the moſt probable origin of harmony, and the cauſe of 57 il 
that pleaſure which we receive from it. His principle M. 8+ 
he unfolded, and ſhewed how the different phznomena mew. 
of muſic were produced by it: he reduced all the con · 
fonances to a ſmall number of ſimple and fundamental 
chords, of which the others are only combinations or 
various arrangements. He has, in ſhort, been able to 
diſcover, and render ſenfible to others, the mutual de- 
pendence between melody and harmony. , 

Though theſe different topics may be contained inThe us 
the writings of this celebrated artiſt, and in theſe wri. tio ie 
tings may be underſtood by philoſophers who are like- _ 
wile adepts in the art of muſic; ſtill, however, ſuch dag r 
muſicians as were not philoſphers, and ſuch- philoſo- mens. 
phers as were not muſicians, have long defired to ſee 
theſe objects brought more within the reach of their 
capacity: ſuch is the intention of the treatiſe I now 
preſent to the public. I had formerly compoſed it for 
the uſe of ſome friends. As the work appeared to 
them clear and methodical, they have engaged me to 
publiſh it, perſuaded (though perhaps with too-much 
eredulity), that it might be "ſefal to facilitate the pro- 
greſs of initiates in the ſtudy of harmony. 

This was the only motive which could have deter- 
mined me to publiſh a book of which I might * 

ou 


This they could not have derived fron 


ments. 
= out heſitation aſſurhe the honour, if its materials had 


yiſcourſe. been the fruits of my own invention, but in which I 
can now boaſt no other merit than that of having de- 
veloped, elucidated, and perhaps in ſome reſpects im- 
proved, the ideas of another (c). 
35. The firſt edition of this eſſay, publiſhed 1752, ha- 
- of viag been favourably received by the world, and copies 
is edition. no foager to be found in the hands of bookſellers, I 
33 have endeavoured to render this more perfect. The 
count of Jetail which I mean to give of my labour, will preſent 
e work in he reader with a general idea of the principle of M. 
wr Rameau; of the conſequences deduced from it, of the 
manner in which I have diſpoſed this principle and its 
conſequences; in ſhort, of what is till a-wanting, and 
might be advantageous to the theory of this amiable 
art; of what ſtill remains for the learned to contribute 
towards the perfection of this theory; of the rocks and 
quickſands which they ought to avoid in this reſearch, 
and which could ſerve no other purpoſe than to retard 
33 their progrels. 
eds Every ſonorous body, beſides its principal ſound, 
= likewiſe exhibits to the ear the 12th and 17th major 
of that ſound, This multiplicity of different, yet con- 
cordant ſounds, known for a conſiderable time, conſti- 
tutes the baſis of the whole theory of M. Rameau, 
and the foundation upon which he builds the whole 
See 5y- ſuperſtructure of a muſical ſyſtem *. In theſe our ele- 
mm ments may be ſeen, how from this experiment one 
may deduce, by an eaſy operation of reaſon, the chief 
Fee points of melody and harmony; the perfect + chord, as 
well major as minor; the two ꝗ tetrachords employed 
See Tetra. in ancient muſic; the formation of our diatonic || 
3% Die. ſcale; the different values g which the ſame ſound may 
1. have in that ſcale, according to the turn which is gi- 
dee Va- ven to the baſs *; the alterations ¶ which we obſerve 
in that ſcale, and the reaſon why they are totally im- 
5 4), Pereeptible to the ear; the rules peculiar to the mode F 
i'm, major; the difficulty in þ intonation of forming three 
de tones iin ſucceſſion ; the reaſon why two perfect chords 
F. e proſcribed in immediate ſuceeſſion in the diatonic 
= order; the origin of the minor mode, its ſubordina- 
ene tion to the mode major, and its variations; the uſe of 
ee Di diſcord F; the cauſes of ſuch effects as are produced 
43 by different kinds of muſic, whether diatonic, chroma- 
„ tic “, or enharmonic +; the principles and laws of 
dee En. temperament . In this diſcourſe we can only point out 
manic. thoſe different objects, the ſubſequent eſſay being de- 
doug ligned to explain them with the minuteneſs and pre- 
' Cihion which they require. | 
One end which we have propofed in this treatiſe, 
was not only to place the diſcoveries of M. Rameau 
in their moſt conſpicuous and advantageous light, but 
even in particular reſpe&s to render them more ſimple. 
or 1nſtance, beſides the fundamental experiment 
which we have mentioned above, that celebrated mu- 
hcian, to render the explication of ſome particular 
phenomena in muſic more acceſſible, had recourſe to 
2 experiment; I mean that which ſhows that a 
onorous body ſtruck and put in vibration, forces its 
12thand 19th major in deſcending to divide themſelves 
and produce a tremulous ſound. The chief uſe which 
Ag Rameau made of this ſecond experiment was to 
"ctigate the origin of the minor mode, and to give 
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a ſatisfatory account of ſome other rules eftabliſhed Prelim. 
in harmony; and with reſpe& to this in our firſt edi- Diſcourſe. 
tion we have implicitly followed him: in this ve 
have found means to deduce from the firſt experiment 
alone the formation of the minor mode, and beſides to 
diſengage that formation from all the queſtions which 
were foreign to it. 
It is the ſame caſe with ſome other points (as the 
origin of the chord of the ſub-dominant F, and the 5 Sce Sub- 
explication of the ſeventh in ſome peculiar reſpects), dominant. 
upon which it is imagined that we have ſimplified, and 
perhaps in ſome meaſure extended, the principles of the 
celebrated artiſt. | 
We have likewiſe baniſhed from this edition, as 
from the former, every conſideration of geometrical, 
arithmetical, and harmonica] proportions and progreſ- 
ſions, which authors have endeavoured to find in the 
mixture and protraction of tones produced by a ſono- 
rous body; perſuaded as we are, that M. Rameau was 
under no neceſſity of pay ing the leaſt regard to theſe 
proportions, which we believe to be not only uſeleſs, 
but even, if we may venture to ſay ſo, fallacious when 
applied to the theory of mufic. In ſhort, though the 
relations produced by the octave, the fifth, and the third, 
&c. were quite different from what they are; though in 
theſe chords we ſhould neither remark any progreſſion 
nor any law; though they ſhould be incommenſurable 
one with another; the protracted tone of a ſono- 
rous body, and the multiplied ſounds which reſult 
from it, are a ſufficient foundation for the whole har- 
monic ſyſtem. | | 
But though this work is intended to explain the Theszetical 
theory of muſic, and to reduce it to a ſyſtem more muſicians 
complete and more luminous than has hitherto been cautioned 
done, we ought to caution thoſe who ſhall read this . mug 
treatiſe, that they may be careful not to deceive milos bs 
themſelves, either by miſapprehending the nature of mathemati- 
our object, or the end which our endeavours purſue, cal or me- 
We muſt not here look for that ſtriking evidence which a 
is peculiar to geometrical diſcoveries Son and which fone 
can be ſo rarely obtained in theſe mixed diſquiſitions, 
where natural philoſophy is likewiſe concerned: into 
the theory of muſical phznomena there muſt always en- 
ter a particular kind of metaphyſics, which theſe phæ- 
nomena implicitly take for granted, and which. brings 
along with it its natural obſcurity. In this ſubje&, 
therefore, it would be abſurd to expe& what is called. 
demonſtration : it is an atchievement of no ſmall im- 
portance, to have reduced the principal facts to a ſy- 
ſtem conſiſtent with itſelf, and firmly connected in its 
parts; to have deduced them from one ſimple experi- 
ment; and to have eſtabliſhed upon this foundation the 
molt common and eſſential rules of the muſical art. But 
in another view, if here it be improper to require that 
intimate and unalterable conviction which can only 
be produced by the ſtrongeſt evidence, we remain in 
the mean time doubtful whether it is poſſible to elu- 
cidate this ſubject more ſtrongty. 
After this declaration, one ſhould not be aftoniſh- 
ed, that, amongſt the facts which are deduced from our 
fundamental experiment, there ſhould be ſome which 
appear immediately to depend upon that experiment, 
and others which are deduced from it in a way more 
remote 


(e) See M. Rameau's letter upon this ſubjet, Merc. de Mai 1752. 
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Prelim. remote and leſs direct. In diſquiſitions of natural phi- 
Diſcourſe. loſophy, where we are ſcarcely allowed to uſe any 
other arguments, except ſuch as ariſe from analogy or 
congruity, it is natural that the analogy ſhould be 
ſometimes more ſometimes leſs ſenfible : and we will 
venture to aſſert, that ſuch a mind muſt be very impro- 
per for philoſophy, which cannot recoguiſe and di- 
ſtioguiſh this gradation and the different circumſtances 
on which it proceeds. It is not even ſurprifing, that in a 
ſubje& where analogy alone can take place, this conduc- 
treſs ſhould deſert us all at once in our attempts to ac- 
count for certain phænomena. This likewiſe happens 
in the ſuject which we now treat ; nor do we conceal 
the fat, however mortifying, that there are certain 
points (though there number be but ſmall) which ap- 
pear ſtill in ſome degree unaccountable from our prin- 
ciple. Such, for inſtance, is the procedure of the 
diatonic ſcale in deſcending; the formation of the chord 
commonly termed the /ixth redundant“ or ſuperflu- 
ous, and ſome other facts of leſs importance, for which 
as yet we can ſcarcely offer any ſatisfactory account 
except from experience alone. 

Thus, though the greateſt number of the phezno- 
mena in the art of muſic appear to be deducible in a 
ſimple and eaſy manner from the protracted tone of 
ſonorous bodies, one-ought not perhaps with too much 
temerity to affirm as yet, that this mixed and protrac- 
ted tone is demonſtratively the only original principle 
of harmony (D). But in the mean time it would not 
be leſs unjuſt to reje& this principle, becauſe certain 
33 phenomena appear to be deduced from it with leſs ſuc- 


® See Re- 
dundant. 
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which, however, is the natural effect of an impatience Pri, 
ſo frequent even among philoſophers themſelves, which Diaz 
induces them to take a part for the whole, and to julge 
of objects in their full extent by the greateſt number 
of their appearances. 

In thoſe ſciences which are called pe- mathemati. 
cal, (and amongſt this number perhaps the ſcience of 
ſounds may be 12 there are ſome phænomena 
which depend only upon one ſingle principle, and one 
ſingle experiment: there are others which neceſſarily 
ſuppoſe a greater number both of experiments and 
principles, whoſe combination is, indiſpenſable in form- 
ing an exact and complete ſyſtem ; and muſic perhaps 
is in this laſt caſe. It is for this reaſon, that, whit 
we beſtow on M. Rameau all due praiſe, we ſhould 
not at the ſame time neglect to ſtimulate the learned 
in their endeavours to carry them ſtil] to higher de- 
grees of perfection, by adding if it is poſſible ſuch 
improvements as may be wanting to conſummate the 
ſcience. 

Whatever the reſult of their efforts may be, the re- 
putation of this intelligent artiſt has nothing to fear : 
he will ſtill have the advantage of being the firſt who 
rendered mufic a ſcience worthy of obilofophical atten» 
tion; to have made its practice more {imple and eaſy; 
and to have taught muſicians to employ in this ſubje& 
the light of —_— and analogy. 

We would the more willingly perſuade thoſe who 
are ſkilled in theory and eminent in practice to extend 
and improve the views of him who before them pur- 
ſued and pointed out the career, becauſe many amongſt 


Rameau's ceſs than others. It is only neceſſary to conclude from them have already made laudable attempts, and have 
= this, either that by future ſcrutinies means may be even been in ſome meaſure ſucceſsful in diffuſing new y 
ment has found for reducing theſe phznomena to this principle; light through the theory of this enchanting art. It Tit 
not as yet or that harmony has perhaps ſome other unknown prin- was with this view that the celebrated Tartini has pre- 
— ciple, more general than that which reſults from the ſented us in 1754 with a treatiſe of harmony, founded 
44 ＋— rotracted and compounded tone of ſonorous bodies, on a principle different from that of M. Rameau. This 
na of mu- and of which this is only a branch; or laſtly, that we principle is the reſult of a moſt beautiful experi- 
ſic. Per- ought not perhaps to attempt the reduction of the ment (). If at once two different ſounds are produ- 
e. whole ſcience of muſic to one and the ſame principle; ced from two inſtruments of the ſame kind, theſe two 
be neceſ- F ſounds 


(vo) The demonſtration of the principles of harmony by M. Rameau was not thus entitled in the expoſition 
which he preſented in the year 1749 to the Academy of Sciencee, and which that ſociety beſides approved 
with all the eulogiums which the author deſerved ; the title, as inſerted in the regiſter of the academy, was 
« A memorial, in which are explained the foundations of a ſyſtem of muſic theoretical and practical.“ It is like- 
wiſe under this title that it was announced and approved of by the Commiſſioners, who in their printed report, 
which the public may read along with M. Rameau's memorial, have never dignified his theory with any other 
name than that of a hem, the only name in reality which is expreſſive of its nature. M. Rameau, who, af- 
ter the approbation of the academy, has thought himſelf at liberty to adorn his ſyſtem with the name of a de- 
monſtration, did not certainly recolle& what the academy has frequently declared ; that, in approving any 
work, it was by no means implied that the principles of that work appeared to them demonſtrated. In 
ſhort, M. Rameau himſelf, in ſome writings poſterior to what he calls his demonfiration, acknowledges, that 
upon particular points in the theory of the muſical art, he is under a neceſſity of having recourſe to analogy 

| and aptitude ; this excludes every idea of demonſtration, and reſtores the theory of the muſical art, exhibit- 
Be, M. Rameau, to the claſs in which it can only be ranked with propriety, I mean the claſs of proba; 
ilities. 

(+) Had the utility of the preliminary diſcourſe in which we are now engaged been leſs important and ob- 
vious than it really is, we ſhould not have given ourſelves the trouble of tranſlating, nor our readers that of 
peruſing it. But it muſt be evident to every one, that the cautions here given, and the advices offered, are no 
leſs applicable to ſtudents than to authors The firſt queſtion here decided, is, Whether pure mathematics 
can be ſucceſsfully applied to the theory of muſic. The author is juſtly of a contrary opinion. It may cer- 
tainly be doubted with great juſtice, whether the ſolid contents of ſonorous bodies, and their degrees of cohe- 
ſion or elaſticity, can be aſcertained with ſufficient accuracy to render them the ſubjects of muſical ſpeculations 


and to determine their effects with ſuch preciſion as may render the concluſions deduced from them agg" 


ents. 
= ſounds generate ® a third different from both the 


our Others. They have inſerted in the Eueyclepèdie, under 
a the article Fundamental, a detail of this experiment ac- 
e Cee. crding to M. Tartini; and we owe to the public an 
4 jnſormation of which in compoling this article we were 
% jonorant: M. Rameau, a member of the Royal Socie- 
dico ty at Montpellier, had pre ſented to that ſociety in the 
** year 1753, before the work of M. Tartini had appear- 
1 3 memorial printed the lame year, and where 
may be found the ſame experiment diſplayed at full 
length. In relating this fact, which it was neceſſary 
for us to do, it is by no means our intention to de- 
tract in any degree from the reputation of M. Tarti- 
vi; we are perſuaded that he owes this diſcovery to 
his own reſearches alone: but we think ourſelves obli- 
d in honour to give a public teſtimony in favour 
of him who was the firſt in exhibiting this diſcovery. 
But whatever be the caſe, it is in this experiment 
that M. Tartini attempts to find the origin of har- 
mony : his book, however, 1s written in a manner ſo 
obſcure, that it is impoſſible for us to form any judg- 
ment of it; and we are told that others diſtinguiſhed 
for their knowledge of the ſcience are of the ſame opi- 
nion. It were to be wiſhed that the author would 
engage ſome man of letters, equally practiſed in muſic 
and (killed in the art of writing, to unfold theſe ideas 
which he has not diſcovered with ſufficient perſpicuity, 
and from whence the art might perhaps derive conſi- 
derable advantage if they were placed in a proper 
light. Of this I am ſo much the more perſuaded, that 
even though this experiment ſhould not be regarded by 
others in the ſame view with M. Tartini as the founda- 
tion of the muſical art, it is nevertheleſs extremely 
probable that one might uſe it with the greateſt ad- 
vantage toenlighten and facilitate the practice of har- 


* 


i 


cally true. 


e 


( 15) 
mony (x). Prelim. 
In exhorting philoſophers an artiſts to make new Pitcourle. 

attempts for the advancement of the theory of muſic, 
we ought at the ſame time to let them know the dan- 
ger of miſtaking what is the real end of their re- 
ſearches. Experience is the only foundation upon 
which they can proceed; it is alone by the obſerva— 
tion of facts, by bringing them together in one view, 
by ſhewing their dependency upon one, if poſſible, or 
at leaſt upon a very ſmall number of primary facts, 
that they can reach the end to which they ſo ardently 
aſpire, the important end of eſtabliſhing an exact 
theory of muſic, where nothing is wanting, nothing 
obſcure, but every thing diſcovered in its Full extent, 
and in its proper light. The philoſopher who is pro- 
perly enlightened, will not give himſelf the trouble to 
explain ſuch facts as are leſs eſſential to his art, be- 
cauſe he can diſcern thoſe on which he ought to ex 41 
patiate for its proper illuſtration. If one would efti- Mechanical 
mate them according to their proper value, he will eencluſons 
only find it neceſſary to caſt his eyes upon the at- cage wy" va 
tempts of natural philoſophers who have diſcovered tion of mu- 
the greateſt ſkill in their ſcience ; to explain, for in- ſical phæ- 
ſtance, the multiplicity of tones produced by ſonoroug nomena. 
bodies. Theſe ſages, after having remarked (what is 
by no means difficult to — that the univerſal 
vibration of a muſical firing is a mixture of ſeveral 

artial vibrations, from thence infer, that a ſonorous 

ody ought to produce a multiplicity of tones, as it 
really does. But why ſhould this multiplied ſound only 
appear to contain three, and why theſe three prefer- 
able to others? Some pretend that there are particles 
in the air, which, by their different degrees of mag- 
nitude and texture, being naturally ſuſceptible of dif- 
ferent oſcillations, produce the multiplicity of ſound 
in 


It is admitted, that ſound is a ſecondary quality of matter, and that ſecondary qualities have no 
obvious connection which we can trace with the ſenſations produced by them. Experience, therefore, and not 
ſpeculation, is the grand criterion of muſical phenomena. 


For the effects of geometry in illuſtrating the 


— 2 


to the ſitua- 


theory of muſic, (if any will ſtill be ſo credulous as to pay them much attention), the Engliſh reader may con- 
ſult Smith's Harmonics, Malcom's diſſertation on mulic, and Pleydel's treatiſe on the ſame ſubject inſerted in 
a former edition of this work. Our author next treats of the famous diſcovery made by Sig. Tartini, of which 
the reader may accept the following compendious account. : 

If two ſounds be produced at the ſame time properly tuned and with due force, from their conjunction a 
third ſound is generated, ſo much more diſtinctly to be perceived by delicate ears as the relation between the 
generating ſounds is more ſimple; yet from this rule we mult except the uniſon and octave. From the fifth 
is produced a ſound uniſon with its loweſt generator; from the fourth, one which is an octave lower than the 
higheſt of its generators; from the third major, one which is an octave lower than its loweſt; and from the 
ſixth minor (whoſe higheſt note forms an octave with the loweſt in the third formerly mentioned) will be pro- 
duced a ſound lower by a double octave than the higheſt of the leſſer ſixth; from the third minor, one which is 
double the diſtance of a greater third from its loweſt ; but from the fixth major (whoſe higheſt note makes an 
octave to the loweſt in 5 third minor), will be produced a ſound only lower by double the quantity of a 
greater third, than the higheſt ; from the ſecond major, a ſound lower by a double octave than the loweſt ; 
from a ſecond minor, a ſound lower by triple the quantity of a third major than the higheſt ; from the inter- 
val of a diatonic or greater ſemitone, a ſound lower by a triple octave than the higheſt ; from that of a minor 
or chromatic ſemitone, a ſound lower by the quantity of a fifth four times multiplied than the loweſt, &c. &c. 
But that theſe muſical phenomena may be tried by experiments proper to aſcertain them, two hautboys tuned 
with ſcrupulous exactneſs muſt be procured, whilſt the muſicians are placed at the diſtance of ſome paces one 
from the other, and the hearers in the middle. The violin will likewiſe give the ſame chords, but they will be 
baſs diſtinctly perceived, and the experiment more fallacious, becauſe tbe vibrations of other ſtrings may be ſup- 
poled to enter into it. 

If our 1 reader ſhould be curious to examine theſe experiments and the deductions made from them in 
the theory of muſic, he will find them clearly explained and illuſtrated in a treatiſe called Principles and power 
V harmony, printed at London in the year 1771. | 
(:) See the article FunvamexTAL in the French Encyclopedie, vol. vii. p. 63. 


( 16 ) M U S$S I C. 
Prelim. in queſtion. But what do we know of all this hypo- 
Diſtvurſe. thetical doctrine? And though it ſhould even be 

granted, that there is ſuch a diverſity of tenſion in 


Elem 
The metaphyſical conjectures concerning the accouſtic ww 


organs are probably in the ſame predicament with Dua 


theſe aerial particles, how ſhould this diverſity pre- 
vent them from being all of them confounded in their 
vibrations by the motions of a ſonorous body? What 
then ſhould be the reſult, when the vibrations arrive at 


and unſatisfactory ; much leſs is it their province to ex- 
hauſt their powers in vain attempts to riſe above their 
ſphere into a region ſtill more remote from the proſpect 
of their faculties, and to loſe themſelves in a labyrinth 
of metaphyſical ſpeculations upon the cauſes of that 
pleaſure which we feel from harmony, In vain would 
they accumulate hypotheſis on hypotheſis, to find a 
reaſon why ſome chords ſhould pleaſe us more than 
others. The futility of theſe ſuppoſititious accounts 
muſt be obvious to every one who has the leaſt pene- 
tration. Let us judge of the reſt by the moſt pro- 
bable which has till now been invented for that pur- 
poſe. Some aſcribe the different degrees of pleaſure 
which we feel from chords, to the more or leſs fre- 
quent coincidence of vibrations; others to the rela- 
tions which theſe vibrations have among themſelves as 
they are more or leſs ſimple. But why ſhould this 
coincidence of vibrations, that is to ſay, their ſimul- 
taneous impulſe on the ſame organs of ſenſation, and 
the accident of beginning frequently at the ſame time, 
prove ſo great a — of pleaſure? Upon what is 
this gratuitous ſuppoſition founded? And though 
one ſhould grant it, would it not follow from thence, 
that the ſame chord ſhould ſucceflively and rapidly 
affect us with contrary ſenſations, fince the vibrations 
are alternately coincident and diſcrepant? On the 
other hand, how ſhould the ear be ſo ſenſible to the 
fimplicity of relations, whilſt, for the moſt part, theſe 
relations are entirely unknown to him whoſe organs 
are notwithſtanding ſenſibly affected with the charms 
of agreeable muſic? We may conceive without diffi- 
culty how the eye judges of relations; but how does 
the ear form ſimilar judgments? Beſides, why ſhould 
certain chords which are extremely pleaſing in them- 
ſelves, ſuch as the fifth, loſe almoſt nothing of the 
pleaſure which they give us, when they are altered, 
and of conſequence when the ſimplicity of their rela- 
tions are deſtroyed ; whillt other chords, which are 
likewiſe extremely agreeable, ſuch as the third, be- 
come harſh almoſt by the ſmalleſt alteration ; nay, 
whilſt the moſt perfect and the moſt agreeable of all 
chords, I mean the octave, cannot ſuffer the moſt in- 
conſiderable change? Let us in fincerity confeſs our 
2gnorance concerning the genuine cauſes of theſe effects. 


thoſe which ace formed concerning the organs of vi. 
ſion, if one may ſpeak ſo, in which philoſophers haye 
even till now made ſuch inconſiderable progreſs, and 


in all likelihood will not be ſurpaſſed by their ſuc. 
ceſſors (G). 


see In- our ears, but a confuſed and inappretiable 4 noiſe, Since the theory of muſic, even to thoſe who con. 
appretiable. where one could not diſtinguiſh any particular fine themſelves within its limits, implies queſtions from 
42 ſound? (r) which every wiſe muſician will abſtain, with much 
Metaphyſi- Tf philoſophical muſicians ought not to loſe their time greater reaſon ſhould they avoid idle excurſions be- 
ole wet inſearching for mechanical explications of thephznome- yond the boundaries of that theory, and endeavours to 
adequate, na in muſic, explications which will always be found vague inveſtigate between muſic and the other ſciences chi- 


merical relations which have no foundation in nature, 
The fingular opinions advanced upon this ſubje& by 
ſome even of the moſt celebrated muficians, deſerve 
not to be reſcued from oblivion, nor refuted ; and 
ought only to be regarded as a new proof how far 
men of genius may deviate from truth and taſte, 
when they engage in ſubjes of which they are ig- 
norant. 

The rules which we have attempted to eſtabliſh 
concerning the track which every one ought to pur- 
ſue in the theory of the muſical art, may ſuffice to 
ſhew our readers the end which we have propoſed, and 
which we have endeavoured to attain in this work. 
We have nothing to do here (for it is proper that we 
repeat it), we have nothing to do with the mechanical 
principles of protracted and harmonic tones produced 
by ſonorous bodies; principles which, till now, have 
been explored in vain, and which perhaps may be 
long explored with the ſame ſucceſs: we have ſtill 
leſs to do with the metaphyſical cauſes of thoſe plea- 
fing ſenſations which are impreſſed on the mind by 
harmony; cauſes which are ſtill leſs diſcovered, and 
which, according to all appearances, will remain 
latent in perpetual obſcurity. We are alone con- 
cerned to ſhow how the chief and moſt eſſential laws 
of harmony may be deduced from one ſingle expe- 
riment; and for which, if we may ſpeak ſo, pre- 
ceding artiſts have been under a neceſſity of groping in 
the dark. 

With an intention to render this work as generally 
uſeful as poſſible, I have endeavoured to _ it to 
the capacity even of thoſe who are abſolutely unin- 
ſtructed in muſic. To accompliſh this defign, it ap- 
peared neceſſary to purſue the following plan. 4; 

To begin with a ſhort introduction, in which are Flu e 
defined the technical terms moſt frequently uſed in!“ 
this art; ſuch as chord, harmony, tone, third, fifth, 
oftave, &C. 

Afterwards to enter into the theory of harmony, 
which is explained according to M. Rameau, with all 
poſſible perſpicuity. This is the ſubje& of the Firſt 
Part; which, as well as the introduction, preſuppoſes 
no other knowledge of muſic than that of the names 


and powers of the ſyllables ut, re, mi, fa ſol, ww! 
| * wall 


(r) One may ſee this ſubje& treated at greater length in the Encycloped/e, at the word FuNDAMENTAL- |, 

(8) To theſe arguments others may ſtill be added, which may be found under the article CoxsoxANcx in 
the Encyclopedie, where this queſtion has been very ſucceſsfully treated by M. Rouſſeau. —+ Thus far the author; 
but with reſpe& to his ſtrictures concerning the metaphyfics of viſion, the little progreſs which philoſophers 
Have made in it, and the little probability of their being ſurpaſſed by their ſucceſſors, we cannot forbear do 
remark, that M. D*Alembert would have been Jeſs precipitate and ſanguine in his deciſions had he read Dr 
Reid's [nquiry into the human mind on the principles of common ſenſe. 


nm U 8 1 0 


jements. 


1 


. which all the world knows (+). 


The theory of harmony requires ſome arithmetica] 
calculations, which are neceſſary for comparing ſounds 
one with another. Theſe calculations are very ſhort, 
extremely ſimple, and conducted in ſuch a manner as 
io be ſenſibly comprehended by every one; they de- 
mand no operation but what is clearly explained, 
and which every ſchool-boy with the lighteſt at- 
tention may perform, Yet, that even the trouble of 
this may be ſpared to ſuch as are not diſpoſed to take 
it, I have not inſerted theſe calculations in the body 
of the treatiſe, but transferred them to the notes, which 
the reader may omit, if he can ſatisfy himſelf by 
taking for granted the propoſitions contained in the 
work, which will be found proved in the notes. 

Theſe calculations I have not endeavoured to mul- 
tiply; I could even have wiſhed to ſuppreſs them, if it 
had been poſlible: ſo much did it appear to me to be 
apprehended that my readers 1 be miſled upon 
this ſubject, and might either believe themſelves, or 
at leaſt ſuſpect me of believing, all this arithmetic ne- 
ceſſary to form an artiſt, Calculations may indeed 
facilitate the underſtanding of certain points in 'the 
theory, as of the 1 the different notes 
in the gammut and of the temperament; but the cal- 
culations neceſſary for treating of theſe points are ſo 
ſimple, and, to ſpeak more properly, of ſo little im- 
portance, that nothing can require a leſs minute or 
oſtentatious diſplay. Do not let us imitate thoſe mu- 
ſicians who, believing themſelves geometers, or thoſe 


truth, for giving a ſatisfactory account of thoſe phæ- Preiim. 


nomena which depend on the relations of ſound; as 
in the differehee between the notes in the gammut, of 
the alterations neceſſary in the fifth and third, of 
the different manner in which inſtruments are tuned, 
and other facts of the ſame kind. If the relations of 
the octave, of the fifth, and of the third, are not 
exactly ſuch as we have ſuppoſed them, at leaſt no 
experiments can prove that they are not ſo; and fince 
theſe relations are ſignified by a fimple expreſſion, 
ſince they are beſides ſufficient for all the purpoſes of 
theory, it would not only be uſeleſs, but even con- 
trary to ſound philoſophy, ſhould any one incline to 
invent other relations, to form the baſis of any ſyſtem 
of muſic leſs eaſy and ſimple than that which we 
have delineated in this treatiſe. 

The ſecond part contains the moſt eſſential rules 


of compoſition ®, or in the other words the practice of * fee Com- 
harmony. Theſe rules are founded on the principles poſition. 


laid down in the firſt part; yet thoſe who wiſh to 
underſtand no more than is neceſſary for practice, 
without exploring the reaſons why ſuch practical 
rules are neceſſary, may limit the objects of their 
ſtudy to the introduction and the ſecond part. They 
who have read the fr/? part, will find at every rule 
contained in the ſecond, a reference to that * in 


the fir} where the reaſons for eſtabliſhing that rule are 
given. 


45 
That we may not preſent at once too great a num- Some rules, 
I have transferred to the on account 


ber of objects and precepts, 


geometers who, believing themſelves muſicians, fill notes in the ſecond part ſeveral rules and obſervations —— . 
their writings with figures upon figures; imagining, which are leſs frequently put in practice, which per- transferred 


erhaps, that this apparatus is neceſſary to the art. haps it may be proper to omit till the treatiſe is read to the notes. 


demati- 


he propenſity of adorning their works with a falſe 
air of ſcience, can only impoſe upon credulity and ig- 
norance, and ſerve no other purpoſe but to render 
| their treatiſes more obſcure and leſs inſtructive. In the 
character of a jr I think I have ſome right to 
proteſt here (if I may be permited to expreſs myſelf 


in this manner) againſt ſuch ridiculous abuſe-of geo- 
metry in muſic, 


This 


a ſecond time, when the reader is well acquainted 
with the eſſential and foundamental rules explained 
in it, 

This ſecond part, ſtrictly ſpeaking, preſuppoſes, no 
more than the firſt, any habit of ſinging, nor even 
any knowledge of muſic; it only requires that one 
ſhould know, not even the rules and manner of in- 
tonation, but merely the poſition of the notes in the 
cleff /a en the fourth line, and of that of / upon the 


=. I may do with ſo much more reaſon, that in 
cle this ſubje& the foundations of thoſe calculations are 
ſerahle in ſome manner hypothetical, and can never ariſe to a 
üble degree of certainty above hypotheſis. The relation 
4 of the octave as 1 to 2, that of the fifth as 2 to 3. 
n dhat of the third major as 4 to 5, &c. are not perhaps 

the genuine relations eſtabliſhed in nature; but only 
relations which approach them, and ſuch as experience 
can diſcover, For are the reſults of experience any 
thing more but mere approaches to truth ? 

ut happily theſe approximated relations are ſuffi- 
„ though they ſhould not be exactly agreeable to 

I 


ſecond : and even this knowledge may be acquired 
from the work itſelf z for in the beginning of the 
ſecond part I explain the poſitions of the cleffs and 
of the notes. Nothing elſe is neceſſary but to render 
it a little familiar to our memory, and we ſhall have no 
more difficulty in it. 40 
It would be wrong to expect here all the rules of All the 

compoſition, and eſpecially thoſe which direct the rules 
compoſition of muſie in ſeveral parts, and which, being 2, ee 10 
leſs ſevere and indiſpenſable, may be chiefly acquired be expected 


by practice, by ſtudying the moſt approved models, in an ele- 
[ce] 


15 


II. 


cien 


by mentary 


eſſav. 


(+) Tuc 


Ns vanes of the ſeven notes uſed by the French are here retained, and will indeed be continued thro? 

vnde as we imagine, that, if properly a\ſociated with the ſounds which they denominate, 
theſe ſounds more diſtinctly on the memory of the ſcholar than the letters C, D, E, 
B, from which characters, except in ſol-fa'ing the notes in the diatonic ſeries are generally named in 


ole enſuing work 

they will tend to impreſs 
bl 5 

ritain. 


Amongſt us, 


means the teacher of $i; the progreſs of intonation, the ſyllables ut, re, and i, have been omitted, by which 


Winations the Various C 
ven [yllables above- 
in which the notes 


or an | Aer, 
_ account of theſe variations, ſee 


hurch-mufic have rendered it till more difficult to expreſs by the four remaining dego- 
banges of the ſemitones in the octave. As theſe artificially change their places, the ſe- 
mentioned alſo diverſify their powers, and are variouſly arranged according to the intervals 
they are intended to agnity may be placed. 


Tk ouſſeau's muſical dictionary, article GammE. See alſo the Eſſay to- 
rational ſyſtem of muſic, by John Holden, part i. chap, 1. 


( 18 ) 
Definitions. by the aſſiſtance of a proper maſter, but above all by 
the cultivation of the ear and of the taſte. This 
treatiſe is properly nothing elſe, if I may be allowed 
the — 5, but the rudiments of muſic, intended 
for explaining to beginners the fundamental prin. 
ciples, not the practical detail of compoſition. Thoſe 
who wiſh to enter more deeply into this detail, will 
either find it in Mr Rameau's treatiſe of harmony, or 
in the code of muſic which he publiſhed more lately 
(1), or laſtly in the explication of the theory and 
practice of muſic by M. Bethizi (x): this laſt book ap- 
pears to me clear and methodical, 
One may look upon it (with reſpe& to a practical 
detail) as a ſupplement to my own performance ; I 
do this juſtice to the author with ſo much more 
cheerfulneſs, as he is entirely unknown to me, and as 
bis animadverſions upon my work appear to me leſs 
3 ſevere than it deſerved (1). 
Nature the Is it neceſſary to add, that, in order to compoſe 
eſſential mi- muſie in a proper taſte, it is by no means enough to 
_ dan have familiarized with much application the principles 
poſition, explained in this treatiſe? Here can only be learned the 
- mechaniſm of the art; it is the province of nature 
alone to accompliſh the reſt. Without her aſſiſtance, it 
is no more poſſible to compoſe agreeable muſic by 
having read theſe elements, than to write verſes in a 
proper manner with the Dictionary of Richelet. In 
one word, it is the elements of muſic alone, and not 
the principles of 2 that the reader may expect to 
find in this treatiſe. | 
Such was the aim I purſued in its compoſition, and 
ſuch ſhould be the ideas of the reader in its peruſal. 
Once more let me add, that to the diſcovery of its 
fundamental principles I have not the remoteſt claim. 
The ſole end which I propoſed. was to be uſeful ; to 
reach that end, I have omitted nothing which appeared 
neceſſary, and I ſhould be ſorry to find my endeavours 
unſucceſsful. | 


DEFINITIONS OF SEVERAL TECHNICAL 
TERMS. | 


I. What is meant by Melody, by Chord, by Harmony, 
by Interval. 


8 
Mclody, 1. Melody is nothing elſe but a ſeries of ſounds 
what. which ſucceed one to another in a manner agreeable 
FRY to the ear. 
Chord and 2+ That is called a chord which ariſes from the 


harmony, mixture of ſeveral ſounds heard at the ſame time; and 
what, harmony is properly a ſeries of chords which in their 
ſucceſſion one to another delights the ear. A fingle 
chord is likewiſe ſometimes called harmony, to ſignify 


( 1) From my genera] recommendation of this code, I except the reflections on the principles of ſound 
which are at the end, and which I ſhould not adviſe any one to read, 
(x) Printed at. Paris by Lambert in the year 1754. 


(1) That criticiſm and my anſwers may be ſeen in the Fourneaux Economiques of 17 52. 


(4) This experiment may be eaſily tried. Let any one ſing the ſcale of 
will be immediately obſerved without difficulty, that the laſt four notes of the oQave = "_ f B = 


ſimilar to the firſt ut, re, mi, fa; inſomuch, that if, after having ſung this ſcale, one would chooſe to repeat 
it, beginning with / in the ſame tone which was occupied by fol in the former ſcale, the note re of the la 
ſcale would have the ſame ſound with the note Ja in the firſt, the i with the A, and the fa with the a1. 
From whence it follows, that the interval between ut and re, is the ſame as between lang la; between 4 
an 


M US I C. 


| El 
the coaleſcence of ſaunds which that chord —_— 
and the ſenſation produced in the ear by that coale. —. 
ſcence. We ſhall occaſionally uſe the word har 

in this laſt ſenſe, but in ſuch a manner as never to leave 

our meaning ambiguous. 

3- In meledy and harmony, the diſtance between 
one ſound and another is called an interval ; and this is See ] 
increaſed or diminiſhed as the ſounds between which val, 
it intervenes are higher or lower one than the other, 

4- That we may learn to diſtinguiſh the intervals 
and the manner of perceiving them, let us take the 

. ut, re, mi, fa, ſol, la, ſi. UT; X 
ordinary ſcale . D, E, F, G, 21 C, which 
every perſon whoſe ear or voice is not extremely falſe 
naturally modulates. Theſe are the obſervations which 
will occur to us in ſinging this gammut. 

The ſound re is higher or ſharper than the ſound 40, 
ut, the ſound mi higher than the ſound re, the ſound th: ing 
a higher than the — &c. and fo through the ien 
whole octave; ſo that the interval or the diſtance 
from the ſound ut to the ſound re, is leſs than the 
interval or diſtance between the ſound ut and the 
ſound i, the interval from ut to i is leſs than that 
between ut and /a, & c. and in ſhort that the interval 
from the firſt to the ſecond ut is the greateſt of all, 

To diſtinguiſh the firſt from the ſecond ut, I have 
marked the laſt with capital letters. | 

5. In general, the interval between two founds isTh 4 
proportionably greater, as one of- theſe ſounds is find 
bigher or lower with relation to the other: but it is bern 
neceſſary to obſerve, that two ſounds may be equally; ;** 
high or low, though unequal in their force. They: nt 
firing of a violin touched with a bow produces always gr 
a ſound equally high,. whether ftrongly or faintly 
ſtruck; the ſound will only have a greater or leſſer 
2 of ſtrength. It is the ſame with vocal mo» 
dulation; let any one form a ſound by gradually im- 
pelling or ſwelling the voice, the ſound may be per- 
ceived to increaſe in its energy, whillt it continues 
always equally low or equally high. (1 

6. We muſt likewiſe obſerve concerning the ſcale, g 
that the intervals between ut and re, between re andes 
mi, between ſa and /ol, between ſol and la, between la 
and , are equal, or at leaſt nearly equal; and that 
the intervals between ni and fa, and between / and ut, 
are likewiſe equal among themſelves, but oonſiſt almoſt 
only of half the former. This fact is known and re- 
cogniſed by every one: the reaſon for it ſhall be gi. 
ven in the ſequel; in the mean time every one may aſ- 
certain its reality by the aſſiſtance of an experiment 


(). 


7. It 


ut, re, mi, ſa, ſol, la, hs UT, it 
8 D, E, F, G, . C, 


are quite 
, , , 3 


lernents- 
Enit ions. 7 
ec the fi terva 
rte mar K- h 
A. ol, 


| from ni to fa, and from /i to ut, a ſemitone; And in ſhort, an imerval conſiſting of five tones and 


ſemitone a ſecond minor F. be ſeen in the beginning of the ſecond part; but thoſe 


from /a to mi, or from mi to fa. with we e 3 0 : 
17 f | 11. If two ſounds form between them any interval, 
II. The Terms by which the different Intervals of the Shatever it be, we ſay, that the higheft . 
53 : Gammut are denominated. : is in that interval with relation to the loweſt ; and when 
ami- 9. An interval compoſed of a tone and a ſemitone, deſcending, we pronounce the loweſt in the ſame inter- 
, what. as from mi to ſol, from [a to ut, or from re to fa, is val with relation to the higheſt. Thus in the third 
% Called a third minor. | minor mi, ſol, where mi is the loweſt and fo/ the high- 
ind ma" An interval compoſed of two ful] tones, as from ut eſt ſound, fol is a third minor from mi aſcending, and 
t. to ni, from fa to la, or from fol to /f, is called a third ui is third minor from fol in deſcending. 
major. F 12. In the ſame manner, if, ſpeaking of two ſono- 
An interval compoſed of two tones and a ſemitone, rous bodies, we ſhould ſay, that the one is a fifth above 
as from ut to fa, or from fol to ut, is called a fourth F. the other in aſcending, this infers that the ſound given 
jy An interval conſiſting of three full tones, as from by the one is at the diſtance of à fifth aſcending from 
at, d fa to Ai, is called a triton or fourth redundant. the ſound given by the other. 
” An interval conſiſting of three tones and a ſemitone, n 
1,vbat. as from ut to ſol, from fa to ut, from re to Ia, or from III. Of Intervals greater than the Octave. 


tb mi- An interval compoſed of three tones and two ſemi- /e, la, f, UT, one would carry this ſcale ſtill farther 


„ Whit tones, as from i to ut, is called a fixth minor. in aſcent, it would be diſcovered without difficulty that 
iz An interval compoſed of four tones and a ſemitone, a new ſcale would be formed, UT, RE, MI, FA, &c. 
, what, as from ut to la, is called a fixth major. entirely ſimilar to the former, and of which the ſounds 
60 An interval conſiſting of four tones and two ſemi- will be an octave aſcending, each to its correſpondent 


uch mi. tones, as from re to ut, is called a ſeventh minor. note in the former ſcale: thus RE, the ſecond note of 


be. An interval compoſed of five tunes and two ſemi- the ſeeond ſcale, will be an octave in aſcent to the re 
a E41 | of 


and ni, as between Ia and f ; and mi and fa, as between | and ut. 

It will likewiſe be found, that from re to mi, from fa to ſol, there is the ſame interval as from ut to re. To 
be convinced of this, we need-only fing the ſcale once more; then fing it again, beginning with ut, in this 
laſt ſcale, in the ſame tone which was given to re in the firſt ; and it will be perceived, that the re in the ſecond 
ſcale will have the ſame ſound, at leaft as far as the ear can diſcover, with the ui in the former ſcale ; from 
whence it follows, that the interval between re and mi is, at leaſt as far as the ear can perceive, equal to that 
between ut and re. It will alſo be found, that the interval between fa and /h is, ſo far as our ſenſe can deter- 
mine, the ſame with that between ut and re. 

This experiment may perhaps be tried with ſome difficulty by thoſe who are not inured to form the notes 
and change the key; but ſuch may very eaſily perform it by the aſſiſtance of a barpſichord, by means of which 
the performer will be ſaved the trouble of retaining the ſounds in one intonation whilſt he performs another. 
In touching upon this harpſichord the keys %, la, ,, ut, and in performing with the voice at the ſame time 
ut, re, mi, fa, in ſuch a manner that the ſame ſound may be given to ut in the voice with that of the key e- 


Le — it will be found that re in the vocal intonation ſhall be the ſame with Ja upon the harpti- 
1d, C. 

It will be found likewiſe by the ſame harpſichord, that if one ſhould ſing the ſcale beginning with ut in the 
me tone with ui on the inſtrument, the re which ought to have followed ut, will be higher by an extremely 
perceptible degree than the Ja which follows i thus it may be concluded, that the interval between mi and 
* is les than that between ut and re; and if one would riſe from fa to another ſound which is at the ſame di- 
nance from /a as Ja from ms, he would find in the ſame manner, that the interval from i to this new found 


x RE the ſame as that between ut and re. The interval then from ui to /a is nearly half of that between 
re, 


Since then, in the ſcale thus divided, . = 1 4 
» , , * 


oe art diviſion is perfealy like the laſt; and fince the intervals between ut and re, between re and mi, and 
_ fa and fol, are equal; it follows, that the intervals between fol and la, and between la and /i, are likewiſe 
194! to every one of the three intervals between ut and re, between re and i, and between fa and fol; and 


ay the intervals between ui and fa and between / and ut are alſo equal, but that they only conttitute one 
all of the others. 


e 


bY 
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It is for this reaſon that they have called the in- tones, as from ut to /i, is called a ſeventh major. Definitions. 


ereas thoſe between ut and re, re and mi, fa and two ſemitones, as from ut to UT, is called an cave. <= Oh 
5 and la, la and /i, are tones. A great many of the intervals which have now been major, 
bre Inter” The tone is likewiſe called a ſecond major *, and the mentioned, are ſtill fignified by other names, as may what. 


8. To deſcend or riſe diatonically, is to deſcend or which we have now given are the moſt common, and Octave, 
riſe from one ſound to another by the interval of a the only terms which our preſent purpoſe demands. What. 
tone or of a ſemitone, or in general by ſeconds, whe- 10. Two ſounds equally high, or equally low, how- ., 
ther major or minor; as from re to ut, or from ut tore; ever unequal in thile Foree, are ſaid to be in aniſon one hat. 


3 mi to i, &c. is called a ib. 13. If after having ſung the ſcale ut, re, mi, ſa, 5, fig- B. 


(% M US io. " 


Definitions. of the firſt ſcale; in the ſame manner MI ſhall be the its pitch in the natural ſcale. A ſound in the ſeale Defy 
5 octave to mi, & c. and fo of the reſt. depreſſed by a ſemitone is called fat, and is marked 
64 14. As there are nine notes from the firſt u? to the thus, h: thus Jah Ggnifies /a fat, or la depreſſed by a 
Ninth, ſecond RE, the interval between theſe 4 ſounds is ſemitone. | 
what. called a ninth, and this ninth is compoſed of ſix full " | 
tones and two ſemitones. For the — ob the in- V. What is meant by Conſonances and Diſſmancez, . 
terval from ut to FA is called an eleventh, and the in- 16. A chord compoſed of ſounds whoſe union or Conf 
63 terval between ut and SOL, a twelfth, Ke. coaleſcence pleaſes the ear is called a conſonance ; "ance, 
—_— It is plain that the ninth is the oRave of the ſecond, and the ſounds which form this chord are ſaid to be — 
what, the eleventh of the fourth, and the tavel/th of the g., conſonant one with relation to the other. The reaſon 
"= of this denomination is, that a chord is found more 


The oRave above the octave of any found is called perfect, as the ſounds which form it coaleſce more 
$ See Tater- a double octave 5; the oftave of the double octave is Cloſely among themſelves. 


++ ph called a triple octave; and fo of the reſt. 17. The octave of a ſound 1s the moſt perſect of 
tave. The double octave is likewiſe called a Mieenth; and conſonances of which that ſound is ſuſoeptible; then 
for the ſame reaſon the double octave of the third is the fifth, afterwards the third, &c. This is a fact 
called a ſeventeenth, the double octave of the fifth a founded on experiment. eq 
nineteenth, &c. () * 3 _— 8 2 
* IV. What is meant by Sharps and Flats. whote union is Giipleanng 20 the Fr 38/Tated a 4% 


nance, and the ſounds which form it are ſaid to be See Dj: 
Sharp ands 15. It is plain that one may imagine the five tones diſſonant one with relation to the other. The ſe- 4, 
flats, what. which enter into the ſcale, as divided each into two cond, the triton, and the ſeventh of a ſound, are 
_ Inter- ſemitones ; thus one may advance from ut to re, diſſonants with relation to it. Thus the ſonnds ut 
1 85 forming in his progreſs an intermediate ſound, which re, ut /, or fa fi, &c. ſimultaneouſly heard, form a 
ſhall be _ by a ſemitone than 27, and lower in diſſonance. The reaſon which renders diſſonance dil. 
the ſame degree than re. A ſound in the ſcale is agreeable, is, that the ſounds which compoſe it ſeem 
called ſharp, when it is raiſed by a ſemitone; and it is by no means coaleſcent to the ear, and are heard each 
marked with this character &: thus ut & ſignifies vu? of them by itſelf as diſtin ſounds, tho? produced at 
ſharp; that it is to ſay, ut raiſed by a ſemitone above the ſame time. 


— 


PART 


() Let us ſuppoſe two vocal firings formed of the ſame matter, of the ſame thickneſs, and equal in their 
tenſion, but unequal in their length, it will be found by experience, 


1/7, That if the ſhorteſt is equal to half the longeſt, the ſound which it will produce mult be an octave above 
the ſound produced by the longeſt. 


2dly, That if the ſhorteſt conſtitutes a third part of the longeſt, the ſound which it produces muſt be a 
twelfth above the ſound produced by the longeſt. | 

3d; » That if it conſtitutes the fifth part, its ſound will be a ſeventeenth above. EIT, 

elides, it is a truth demonſtrated and generally admitted, that in proportion as one muſical ſtring is leſs 

than another, the vibrations of the leaſt will be more frequent (that is to ſay, its departures and returns through 
the ſame ſpace), in the ſame time; for inſtance, in an hour, a minute, a ſecond, &c. in ſuch a manner that 
one ſtring which conſtitutes a third part of another, forms three vibrations, whilſt the largeſt has only accom- 
pliſhed one. In the fame manner a ftring which is one half leſs than another, performs two vibrations, whilſt 
the other only completes one; and a ſtring which is only the fifth part of another, will perform five vibrations 
in the ſame time which is occupied by the other in one. | 3 

From thence it follows, that the ſound of a ſtring is proportionally higher or lower, as the number of its v1- 
brations is greater or ſmaller in a given time; for inſtance, in a ſecond. | 

It is for that reaſon that if we repreſent any ſound whatever by 1, one may repreſent the ofave above by 
2, that is to ſay, by the number of vibrations formed by the ſtring which produces the octave, whilſt the 
longeſt ſtring only vibrates once; in the ſame manner we may repreſent the twelfth above the ſound ! by 3» 
the ſeventeenth major above by 5, &c, But it is very neceſſary to remark, that by theſe numerical expreſſions, 
we do not pretend to compare ſounds as ſuch; for ſounds in themſelves are nothing but mere ſenſations, 3" 
it cannot be ſaid of any ſenſation that it is double or triple to another: thus the expreſſions 1, 2, 3, Kc. ©” 
ployed to denominate a ſound, its octave above, its twelfth above, &c. ſignify only, that if a ſtring periornyy © 
certain number of vibrations, for inſtance, in a ſecond, the ſtring which is in the octave above ſhall double the 
number in the ſame time, the ſtring which is in the twelfth above ſhall triple it, &c. ha 

Thus to compare ſounds among themſelves is- nothing elſe than to compare among themſelves the num 
of vibrations which are formed in a given time by the {trings that produce theſe ſounds. 
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Tranſlation. Intended to give ſuch Readers as do not un French, 50 idea of the Song. 


At length the victim in my power I ſee, 
This fatal year reſigns him to my rages 
Subdued by {ſleep he lies, and leaves me free, 
With chaſtening hand my fury to aſſwage. 
That mighty heart invincible and fierce, 
Which all my captives free'd from ſervile chains; 
That mighty heart, my venpe ful hand ſball pierce, 
My rage inventive wanton in his pains. 

Hal in my ſoul what perturbation reigns. 
What would compaſsion in bis favour plead? 
Strike, hand. O heaven! what charm thy force ref{trains? 
Obey my wrath. I ſigh; yet let it ble. 
And is it thus mv juſt revenge improves 
The fair occalion to chaſtize wy toe! 
As I approach, a ſofter paſsion moves, 
And all my boaſting fury melts in wo. 
Trembling, relaxed, and faitbleſs to my hate, 
The dreadful taſk this coward arm declines. 


How cruel thus to urge his inſtant fate, 
Depriv'd of life amid his great deſigns: 

in youth how Dloomin . What a heavenly grace 
Throg all his form, reſifileſs power diſplays: 
How ſweet the ſmile that dwells upon bis facts 
Pelentleſs rage diſarming whilſt 1 gaze! 

no to the proweſs of his conquering arms 
Barth ſtood with all her hoſts oppoſed in Van 
Yet it he form'd to ſpread more mild alarms, 
And bind all nature in a ſoſter chain. 

Can then bis blood, his precious blood, alone 
Extinguiſh all the vengeance in my heart? 
e itill ſurviving, might be not atone 
for all the wrongs I feel, by gentler ſmart: 
Since all my charms, unfeeling, he defies, 
Let Magic force his ſtubborn foul ſubdue 
Whilſt I, inflexible to tears and fighs» 

With hate (if I can hate) his peace purſu*- yp, 


Cnae, I. Preliminary and Fundamental Ex- 
periments. 


ExPERIMENT 1. 


19. W HEN a ſonorous body is ſtruck till it gives 

a ſound, the ear, beſides the principal 
ſound and its octave, perceives two other ſounds very 
high, of which one is the twelfth above the principal 
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PART I. THEORY or HARMONY. 


( 21 ) 
Theory of 


Harmony. 


the ſame ſound, that is to ſay, the double oRave of its 
third major, | 

19. This experiment is peculiarly ſenſible upon the 
thick ſtrings of the violoncello, of which the ſound 
being extremely low, gives to an ear, though not very 
much praiſed, an opportunity of diſtinguiſhing with 
ſufficient eaſe and clearneſs the twelfth and ſeventeenth 
now in queſtion (c). 


21. The principal ſound is called the generator“; See Ge- 


ſound, that is to ſay, the octave to the fifth of that 
and nerator. 


ſound; and the other is the ſeventeenth major above 


(e) Since the octave above the ſound 1 is 2, the octave below that ſame ſound ſhall be 4; that is to ſay, 
that the flring which produces this octave ſhall have performed half its vibration whilſt the ſtring which produ- 
ces the ſound 1 ſhall have completed one. To obtain therefore the octave above any ſound, the operator muſt 
multiply the quantity which expreſſes the ſound by 2 ; and to obtain the octave below, he muſt on the con- 
trary divide the ſame quantity by 2. 
It is for that reaſon that if any ſound whatever, for inſtance ut, is denominated - 
Its octave above will be - - - 
Its double octave above - - - 
Its triple octave above - - 
In the ſame manner its octave below will be 
Its double octave below - - - 
Its triple octave below, - - 
And ſo of the reſt. 
Its twelfth above - - - 
Its twelfth below - - - 
Its ſeventeenth major above - - 
Its ſeventeenth major below - - r T 
The fifth then above the ſound 1 being the octave beneath the twelfth, ſhall be, as we have immediately ob- 
ſerved, ; which Ggnifies that this ſtring performs + vibrations, that is to ſay one vibration and a half, du- 
ring a ſingle vibration of the ſtring which gives the ſound 1. 
To obtain the fourth above the ſound 1, we muſt take the twelfth below that ſound, and the double octave 
above that twelfth. In effect, the twelfth below ut, for inſtance, is fa, of which the double octave 72 is 
the fourth above ut. Since then the twelfth below 1 is J, it follows that the double octave above this twelfth, 
that is to ſay, the fourth from the ſound 1 in aſcending, will be + multiplied by 4, or 3. 
In ſhort, the third major being nothing elſe but the double octave beneath the ſeventeenth, it follows, that 
the third mejor above the ſound 1 will be 5; divided by 4, or in other words . 
The third major of a ſound, for inſtance the third major ni, from the ſound ut, and its fifth {oh form be- 
tween them a third minor , o; now mi is &, and ſol &, by what has been immediately demonſtrated: from 
whence it follows, that the third minor, or the interval between i and %, ſhall be expreſſed by the relation of 
the fraction £ to the fraction 3. 
To determine this relation, it is neceſſary to remark, that 4 are the ſame thing with F, and that 4 are the 
ſame thing with Y: ſo that 4 ſhall be to + in the ſame relation as to F ; that is to ſay, in the ſame relation 
as 10 to 12, or as 5 to 6. If, then, two ſounds form between themſelves a third minor, and that the firſt is re- 
preſented by 5, the ſecond ſhall be expreſſed by 6; or what is the ſame thing, if the firſt is repreſented by 1, 
the ſecond ſhall be expreſſed by $. 
Thus the third minor, an harmonic ſound which is even found in the protracted and coaleſcent tones of a 
norees lady between the ſound n, and /e, an harmonic of the principal ſound, may be expreſſed by the 
10n T* - 
N. B. One may ſee by this example, that in order to compare two ſounds one with another which are ex- 
preſſed by fractions, it is neceſſary firſt to multiply the numerator of the fraction which expreſſes the firſt by 
the denominator of the fraction which expreſſes the ſecond, which will give a primary number; as here the 
numerator 5 of the fraction £, multiplied by 2 of the fraction 4 has given 10. Afterwards may be multiplied 
w numerator of the ſecond fraction by the denominator of the firſt which will give a ſecondary number, as 
ere 12 is the product of 4 multiplied by 3; and the relation between theſe two numbers (which in the prece- 
wy: example are 10 and 12), will expreſs the relation between theſe ſounds, or, what is the ſame thing, the in- 
ins which there is between the one and the other; in ſuch a manner, that the farther the relation between 
” ſounds departs from unity, the greater the interval will be. | 
uch is the manner in which we may compare two ſounds one with another whoſe numerical value is known. | 
who _m now ſhow the manner how the numerical expreſſion of a ſound may be obtained, when the relation 
uch it ought to have with another ſound is known whoſe numerical expreſſion is given. = 
| 4 
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 Funda- 


and the two other ſounds which it produces, and with 
which it is accompanied, are, incluſive of its octave, 
called its harmonics g. 


ExyerrimenT II. 


22. There is no perſon inſenſible of the reſemblance 
which ſubſiſts between any ſound and its octave, whe- 
ther above or below. Theſe two ſounds, when heard 
together, almoſt entirely coaleſce in the organ of ſen- 
ſation, We may beſides be convinced (by two facts 
which are extremely fimple) of the facility with which 
one of theſe ſounds may be taken for the other. 

Let it be ſuppoſed that any perſon has an incli- 
nation to fing a tune, and having at firſt begun this 
air upon a pitch too high or too low for his voice, fo 
that he is obliged, left he ſhould ſtrain himſelf too 
much, to ſing the tune in queſtion on a key higher or 
lower than the firſt ; I affirm, that, without being ini- 
tiated in the art of muſic, he will naturally take his 
new key in the octave below or the octave above the 
firſt ; and that in order to take this key in any other 
interval except the octave, he will find it neceſſary to 
exert a ſenſible degree of attention. This is a fact of 
which we may eaſily be perſuaded by experience. 

Another fact. Let any perſon ſing a tune in our 
4 and let it be ſung in a tone too high or too 

ow for our voice; if we Wiſh to join in ſinging this 
air, we naturally take the octave below or above, 
and frequently, in taking this octave, we imagine it to 
be the uniſon (D). | 


Cray. II. The Origin of the Modes Major and 
Minor ; of the moſt natural Modulation, and 
the maſt perfect Harmony. 


23. To render our ideas ſtill more preciſe and per- 


mental and manent, we ſhall call the tone produced by the ſono- 
harmonics, rous body ut: it is evident, by the firſt experiment, 


what, 


that this ſound is always attended by its 12th and 
17th major; that is to ſay, with the octave of /o/, and 
the double octave of ni. 3 
24. This octave of % then, and this double octave 
of i, produce the moſt perfect chord which can be 
joined with af, fince that chord is the work and choice 


C | 


Part, 


of nature (x). Th 

25. For the ſame reaſon, the modulation formed by — 
ut with the octave of /o/ and the double octave of mi, 
ſung one after the other, would likewiſe be the moſt u. n 
ſimple and natural of all modulations which do not hne 
deſcend or aſcend directly in the diatonic order, — 
our voices had ſufficient compaſs to form intervals ſo fifths, wy 
great without difficulty: but the eaſe and freedom 
with which we can ſubſtitute its octave to any ſound, 
when it is more convenient for the voice, afford vs 
the means of repreſenting this modulation. 

26. It is on this account that, after having lung Motew 
the tone ut, we naturally modulate the third , andjor, wi 
the fifth /e, inſtead of the double oQave of mi, and 
the octave of /o/; from whence we form, by joining 
the oQtave of the ſound ut, this modulation, ut, ui, ſol, 
ut, which in effect is the ſimpleſt and eaſieſt of them all; 
and which likewiſe has its origin even in the protracted 
and compounded tones produced by a ſonorous body. 

27. The modulation ut, mi, ſol, ut, in which the 
chord ut, mi, is a third major, conſtitutes that kind d, 
of harmony or melody which we call the mode major; Ie! 
from whence it follows, that this mode reſults from terra, 
the immediate operation of nature. 1 

28, In the modulation ut, mi, fol, of which we Mode g. 
have now been treating, the ſounds zi and % are ſo", vii 
proportioned one to the other, that the principal 
ſound ut (art. 19.) cauſes both of them to reſound; 
but the ſecond tone i does not cauſe /o/ to reſound, 
which only forms the interval of a third minor. 

29. Let us then imagine, that, inſtead of this 
ſound i, one ſhould ſubltitute between the ſounds ut 
fol another note which (as well as the ſound 27 has 
the power of cauſing / to reſound, and which is, 
however, different from the ſound ut; the ſound which 
we explore ought to be ſuch, by art. 19. that it may 
have for its 17th major /, or one of the octaves of 
fol; of conſequence the ſound which we ſeek ought 
to be a 17th major below /, or, what is the ſame 
thing, a third major below the ſame %. Now the 
found mi being a third minor beneat {oh and the 
third major being (art. 9.) greater by a ſemitone than 
the third minor, it follows, that the ſound of which we 

are 


Let us ſuppoſe, for example, that the third major of the fifth + is * That third major ought to be, 


by what has been ſhown above, the I;of the fifth; for the third major o 


any ſound whatever is the x of that 


ſound, We muſt then look for a fraction which expreſſes the 4 of 4; which is done by multiplying the nume. 
rators and denominators of both fractions one by the other, from whence reſults the new fraction . It will 
likewiſe be found that the fifth of the fifth is 2, becauſe the fifth of the fifth is the + of 2. 

Thus far we have only treated of fifths, fourths, thirds major and minor, in aſcending ; now it is extremely 
eaſy to hind by the ſame rules the fifths, fourths, thirds major and minor in deſcending. For ſuppoſe ut equal 
to 1, we have ſeen that its fifth, its fourth, its third, its major and minor in aſcending, are 4, 4, 4 s, To 
find its fifth, its fourth, its third major and minor in deſcending, nothing more is neceſſary than to reverſe theſe 


fractions, which will give 3, , F, . 


(D) It is not then imagined that we change the value of a ſound in multiplying or dividing it by 2, by 4. 
or by 8, &c. the number which expreſſes theſe ſounds, fince by theſe operations we do nothing but take the 
ümple, double, or triple octave, &c. of the ſound in queſtion, and that a ſound coaleſces with its octave. 

(E) The chord formed with the twelfth and ſeventeenth major united with the principal ſound, being 
exactly conformed to that which is produced by nature, is likewiſe for that reaſon the moſt agreeable of all; 
eſpecially when the compoſer can proportion the voices and inſtruments together in a proper manner to g 
this chord its ful] effect. M. Rameau has executed this with the greateſt ſucceſs in the opera of Pygmaliony 
page 34. where Pygmalion ings with the chorus, L'amour triomphe, & c.: in this paſſage of the chorus, the 
two parts of the vocal and inſtrumental baſs gives the principal ſound and its octave; the firſt part above, or 


treble, and that of the counter-tenor, produce the ſeventeenth major, and its octave, in deſceading 3 and in 
ſhort, the ſecond part, or tenor above, gives the twelfth. 


%M 08:4: _ > 
in fearch ſhall be a ſemitone beneath the natural there may be ſome fundamental baſes by thirds, de- d of 
and of conſequence i h. duced from the two ſeventeenths, of which the one is —.— 
o. This new arrangement, ut, mi h, ſol, in which an attendant of the principal ſound, and of which the 
the ſounds ut and ih have both the power of cauſing other includes that ſound. But we muſt advance ſtep 

/ to reſound, though ut does not cauſe mib to re- by ſtep, and ſatisfy ourſelves at preſent to confider im- 
ſound, is not indeed equally perfe& with the firſt ar- mediately the fundamental baſs by fifths. 
rangement ut, mi, JJ becauſe in this the two ſounds 34. Thus, from the ſound aut, one may make a 
1; and ſol are both the one and the other generated tranſition indifferently to the ſound %, or to the 
by the principal ſound at; whereas, in the other, the ſound /. : 
ſound ui þ is not generated by the ſound at; but this 35. One may, for the ſame reaſon, continue this 
arrangement at, ih, ſol, is likewiſe dictated by na- kind of fifths in aſcending, and in deſcending, from ut, 
ture (art. 19.), though leſs immediately than the for- in this manner: | 
mer; and accordingly experience evinces that the ear mil, fib, fa, ut, fol, re, Ia, &c. 
accommodates itſelf almoſt as well to the latter as to And from this ſeries of fitths one may paſs to any 
the former. ſound which immediately precedes or follows it. 57 
31. In this modulation or chord ut, i h, ſol, ut, 36. But it is not allowed in the ſame manner to Exception 

evident that the third from ut to ih is mi- pals from one ſound to another which is not immedi- to the rule, 

nor; and ſuch is the origin of that mode which we ately contiguous to it; for inſtance, from ut to re, or 
call minor (r). from re to ut: for this very fimple reaſon, that the 

32. The moſt perfect chords then are, 1. All chords ſound re is not contained in the ſound ut, nor the 
related one to another, as ut, ui, fol, ut, conſiſting ſound ut in that of re and thus theſe ſounds have not 
of any ſound of its third major, of its fifth, and of its any alliance the one with the other, which may au- 
 oftave, 2. All chords related one to another, as ut, thoriſe the tranſition from one to the other, 78 
ui h. fol, ut, conſiſting of any ſound, of its third 37. And as theſe ſounds ut and re, by the firſt ex - Two per- 
minor, of its fifth, and of its octave. In effect, theſe periment, naturally bring along with them the perfect fect chords 
two kinds of chords are exhibited by nature; but the chords conſiſting of greater intervals ut, mi, fol, ut, re, oye WY 
firlt more immediately than the ſecond. The firſt are K, la, re; hence may be deduced this rule, That two 1 
called perfect chords major, the ſecond perſec chords perfect chords, eſpecially if they are major (G), can- 
miner, not ſucceed one another diatonically in a fundamental 

| baſs ; we mean, that in a fundamental baſs two ſounds 

Cray. III. Of the Series which the Fifth re- cannot be diatonically placed in ſucceſſion, each of 


quires, and of the Laws which it obſerves. which, with its harmonics, forms a perfe& chord, 
eſpecially if this perfe& chord be major in both. 


Part J. 
heory of are 
rmony- 971, 


e 
e, See 
laters 
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de . Sincs the ſound aut cauſes the ſound /o/ to be 1 
Kul heard, and is itſelf heard in the ſound £ which Char. IV. Of Modes in general. 

"ſounds /ol and /a are its two-twelfths, we may ima- 38. A mode, in muſic, is nothing elſe but the order 10d 0 
gine a modulation compoſed of that ſound ut and its of ſounds preſcribed, as well in harmony as melody, general, 
two-twelfths, or, which is the ſame thing (art. 22.), by the ſeries of fifths. Thus the three ſounds /a, ut, What. 
of its two-fifths, /a and %, the one below, the other %, and the harmonics of each of theſe three ſounds, 

above; which gives the modulation or ſeries of fifths that is to ſay, their thirds major and their fifths, com- 

fa, ut, fol, which I call the fundamental baſs of ut by poſe all the major modes which are proper to ut. 80 
hfths, 39. The ſeries of fifths then, or the fundamental Modes, 


We ſhall find in the ſequel (Chap. XVIII.) that bals fa, ut, ſel, of which ut holds the middle ſpace, 3 repre- 


ented by 
may the ſeries ot 


fifths. 
(7) The origin which we have here given of the mode minor, is the moſt ſimple and natural that can , 
pany be given. In the firſt edition of this treatiſe, I had followed M. Rameau in deducing it from the fol- 
owing experiment. —If you put in vibration a muſical firing AB, and if there are at the ſame time contiguous See fy. C. 
to this two other ſtrings CF, LM, of which the firſt ſhall be a twelfth below the firing AB, and the ſecond 
LM a ſeventeenth major below the ſame AB, the firings CF, LM, will: vibrate without being ſtruck as ſoon 
as the ſtring AB ſhall give a ſound, and divide themſelves by a kind of. undulation, the firſt into three, the laſt 
into five equal parts; in ſuck a manner, that, in the vibration of the ſtring CF, you may eaſily diſtinguiſh two 
points at reſt D, E, and in the tremulous motion of the ſtring LM four acquieſcent points N, O, P, Q, all 
Placed at equal diſtances from each other,. and dividing the 1 into three or five equal parts. In this 
*xperiment, ſays M. Rameau, if we repreſent by ut the tone of the ſtring AB, the two other ftrings will 
repreſent the ſounds fa and la h; and from thence M. Rameau-deduces the modulation fa, la b, ut, and of 
conſequence the mode minor. The origin which we have aſſigned to the minor mode in this new edition, 
*Ppears to me more direct and more fimple, becauſe it pre-ſuppoſes no other experiment than that of art. 19. 
and becauſe alſo the fundamental ſound ut is ſtill retained in both the modes, without being obliged, as 

+ Rameay found himſelf, to change it into fa. | 
| 6) I ſay eſpecially if they are major; for in the major chord re, /aX, la, re, beſides that the ſounds uf? and re 
"ab common harmonical relation, and are even diſſonant between themſelves (Art. 18.), it will likewiſe be 
p that a forms a diſſonance with at. The minor chord re, fa, la, re, would be more tolerable, becauſe 
Ir 5 Ja which occurs in this chord carries along with it its fifth x7, or rather the octave of that fifth : 

. 8 iKewiſe been ſometimes the practice of compoſers, though rather by a licence indulged them than: 

7 agreeable to their art, to place a minor in diatonic ſucceſhon to a major chord, 


ed. ad — —_— hats hs 5A 
- 


( 24 ) 


Iheory of may be regarded as repreſenting the mode of ut. One 


Harmony: may likewiſe take the ſeries of fifths, or fundamental 


baſe, ut, hel, re, as repreſcnting the mode of %,; in 

the ſame manner Ah, fa, ut, will repreſent the mode 

of /. 

57 this we may ſee, that the mode of %, or rather 
the fundamental baſs of that mode, has two ſounds in 
common with the fundamental baſs of the mode of ut. 

31 It is the ſame with the fundamental baſs of the mode 

Principal /. 


mode, and 


40. The mode of ut (/a, ut, fol, ) is called the prin- 


— cipal mode with reſpect to the modes of theſe two fifths, 
oy 74. Which are called its two adjundts. 


juntt. 41. It is then, in ſome meaſure, indifferent to the 
8z ear whether a tranſition be made to the one or to the 
I re- other of theſe adjuncts, ſince each of them has equally 
— two ſounds in common with the principal mode. Vet 
as their the mode of /o/ ſeems a little more eligible : for % is 
ſounes are heard amongſt the harmonics of at, and of conſequence 
common. js implied and ſigniſied by ut ; whereas ut does not 
cauſe fa to be heard, though ut is included in the ſame 
ſound /a. It is hence that the ear, affected by the 
mode of ut, is a little more prepoſſeſſed for the mode 
of % than for that of fa. Nothing likewiſe is more 
frequent, nor more natural, than to paſs from the mode 

B3 of ut to that of ſol. 


. 42. It is for this reaſon, as well as to diſtinguiſh the 
minant, two fifths one from the other, that we call % the fifth 


NM U 8310 


gives the following diatonic ſeries, 


ear which has been immediately affected with the ptin. 1 
cipal mode feels always a ſtrong propenſity to return Ham 
to it. Thus the further the mode to which we make 
a tranſition is removed from the principal mode, the 
leſs time we ought to dwell upon it; or rather, to 
ſpeak in the terms of the art, the leſs ought the 
phraſe (+ aa) of that mode to be protracted, 


CHAP. V. Of the Formation of the Diatonic Scale 
as uſed by the Greeks. 


44. From this rule, that two ſounds which are con- 
tiguous may be placed in immediate ſucceſſion in the 
ſeries of fifths, /, ut, ſel, it follows, that one may 
form this modulation, or this fundamental baſs, by 
fifths, fol, ut, fol, ut, fa, ut, fa. 

45. Each of the ſounds which forms this modula. Sj 
tion brings neceſſarily along with itſelf its third major, . 
its fifth, and its octave; inſomuch that he who, for ue 
inſtance, ſings the note fol may be reckoned to bog at Gre 
the ſame time the notes 6, %, re, ſol: in the lametonich 
manner the ſound ut in the fundamental baſs brings) 
along with it this modulation, ur, mi, ſol, ut; and, ing 
ſhort, the ſame ſound / brings along with it /a, la, 
ut, fa. This modulation then, or this fundamental baſs, 


fol, ut, fol, ut, 4 ut, fa, 


- . hh, ut, re, mi, Va, {ab la. 
which is preciſely the diatonic ſcale of the Greeks. We $:D, 


what, above the generator the dominant ſound, and the fifth are ignorant upon what principles they had formed this 
See Do- fa beneath the generator the ſubdominant. ſcale ; but it may be ſenſibly perceived, that that ſeries 


minant. ariſes from the baſs /, ut, ſol, ut, fa, ut, fa; and 


8 43. It remains to add, as we have ſeen in the pre- 
Tranſition ceding chapter, that, in the ſeries of fifths, we may that of conſequence this baſs is juſtly called fundamen- 
tal, as being the real primitive modulation, that which 


to contigu- indifferently paſs from one ſound to that which is con- 
ous ſounds, tiguous: In the ſame manner, and for the ſame reaſon, conducts the ear, and which it feels to be implied in 
the diatonic modulation /i, ut, re, mi, fa, ſel, la, (v). 


— one may paſs from the mode of /, to the mode of re, 
after having made a tranſition from the mode of ut to 46. We ſhall be ſtill more convinced of this truth 


the mode of /, as from the mode of fa to the mode of by the following remarks. 
h. But it is neceſſary, however, to obſerve, that the In the modulation /, ut, re, mi, fa, ſol, la, the 
| ſounds 


(Tae) As the mere Engliſh reader, unacquainted with the technical phraſeology of muſic, may be ſurpriſed 
| at the uſe of the word phraſe when transferred from language to that art, we have thought proper to inſert the 
| | definition of Rouſſeau. 
1 A phraſe, according to him, is in melody a ſeries of modulations, or in harmony a ſucceſſion of chords, which 
0 form without interruption a ſenſe more or leſs complete, and which terminate in a repoſe by a cadence more 
i or leſs perfect. : 
|| | (u) Nothing is eaſier than to find in this ſcale the value or proportions of each ſound with relation to the 
0 ſound ut, which we call 1; for the two ſounds / and / in the baſs are 4 and 4; from whence it follows, 
h | 1. That 7 in the ſcale is the octave of ut in the baſs ; that is to ſay, 2. 
| 2. That / is the third major of //; that is to ſay 4 of 4 (note c), and of conſequenee 7. 
j 3. That re is the fifth of o/; that is to ſay 4 of 4, and of conſequence ?. ] 
„ 4. That i is the third major of the octave of ut, and of conſequence the double of ?; that is to ſay, 4. 
| 5. That fa is the double octave of / of the baſs, and conſequently J. | 

6. That % of the ſcale is the octave of / of the baſs, and conſequently 3. | 

7. In ſhort, that Ja in the ſcale is the third major of /a of the ſcale ; that is to ſay, 4 of 4, or . 
Hence then will reſult the following table, in which each ſound has its numerical value above or below it. 


Diutome Ca 14 4 3 2 
Scale. fs ut, re, mi, fa, fel, la. 


Fundamental 5 %, ut, fol, ut, fa, ut, fa. 
Baſs. VF 


j And if, for the conveniency of calculation, we chooſe to call the ſound ut, of the ſcale 1; in this caſe there 1 
| gg. to do but to divide each of the numbers by 2, which repreſent the diatonic ſcale, and we ſhal 
ave 


x5 11 
TT 3.7. 4-7 
, ut, re, mi, fa, ſol, la. 


t D. 


art J. 


wry of ſounds re and /a form between themſelves a third mi- 
rmony» nor, which is not ſo perfectly true as that between m4 


fs g 
ered in- 


and % (1). Nevertheleſs this alteration in the third 
minor between re and /a gives the ear no pain, be- 
cauſe that re and that fa, which do not form between 
themſelves a true third minor, form, each in particu- 
Jar, confonances perfectly juſt with the ſounds in the 
fundamental baſs which correſpond with them : for re 
in the ſcale is the true fifth of /, which anſwers to it 
in the fundamental baſs; and / in the ſcale is the 
true octave of ſa, which anſwers to it in the ſame 


baſs. 
47. If, therefore, theſe ſounds in the ſcale form con- 


«ls, no ſonances perfectly true with the notes which correſpond 
don, to them in the fundamental baſs, the ear gives itſelf 


96 
ſons 


little trouble to inveſtigate the alterations which there 


may be in the intervals which theſe ſounds in the ſcale 


form between themſelves, This is a new proof that 
the fundamental baſs is the genuine guide of the ear, 
and the true origin of the diatonic ſcale. 

48, Moreover, this diatonic ſcale includes only ſe- 


tis ven ſounds, and goes no higher than /, which would 


e in- 


&, 


97 


ple. 
« the added below the firſt / the note la, which they di- 
** ſtinguiſhed and ſeparated from the reſt of the ſcale, 


be the octave of the firſt : a new ſingularity, for which 


py a reaſon may be given by the 7142 above eſtabliſh- 


ed. In reality, in order that the ſound / may ſucceed 
immediately in the ſcale to the ſound /a, it is neceſſary 
that the note ſel, which is the only one from whence 
as a harmonic may be deduced, ſhould immediately 
ſucceed to the ſound /, in the fundamental baſs, 
which is the only one from whence /a can be harmoni- 
cally deduced. Now, the diatonic ſueceſſion from /a 
to /o/ cannot be admitted in the fundamental baſs, ac- 
cording to what we have remarked (art. 36.) The 
ſounds Ja and /, then, cannot immediately ſucceed one 
another in the ſcale : we ſhall fee in the ſequel why 
this is not the caſe in the ſeries ut, re, mi, fa, ſol, la, 
% UT, which begins upon ut ; whereas the ſcale in 
queſtion here begins upon /i. 

49. The Greeks likewiſe, to form an entire octave, 


(1) In order to compare re with /a, we need only compare $ with £; the relation between theſe fractions 


wy 5 FE C 


and which for that reaſon they called proflumbany- Yheoory of 
mene, that is to ſay, a ſtring or note ſubadded to the en. 


E 


ſcale, and put before / to form the entire octave. dre Pro- 
50. The diatonic ſcale /i, ut, re, ni, fa, ſal, la, eee 
compoſed of two tetrachords, that is to ſay, of two ne 
diatonic ſcales, each confifting of four ſounds, /, ut, The ſcale 
re, mi, and mi, fa, fol, la. Theſe two tetrachords compotcd_ 
are exactly ſimilar; for from i to /a there is the 1 
ſame interval as from /i to ut; from fa to / che ſame it 
as from ut to re, from /o/ to la the ſame as from re to cnords. 
mi (x) : this is the reaſon why the Grecks diſtin- 
niſhed theſe two tetrachords; yet they joined them 
= the note ui, which is common to both, and which 
gave them the name of conmjundive tetrachords. 89 
51: Moreover, the intervals between any two ſounds, * _ 
taken in each tetrachord in particular, are preciſely , on” 
true: thus, in the firſt tetrachord, the intervals of at qual. 
mi, and / re, are thirds, the one major and the 
other minor, exactly true, as well as the fourth / 
mi (M); it is the ſame thing with the tetrachord 1, 
fa, fel, la, ſince this tetrachord is exactly like the 
former. : oo 
52. But the caſe is not the ſame when we compare Intervals 
two ſounds taken each from a different tetrachord ; for betucen the 
. notes of dif- 
we have already ſeen, that the note re in the firſt tetra- ;,,.,. te- 
chord forms with the note / in the ſecond a third mi- trachords 
nor, which is not true. In like manner it will be diſſimilar. 
found, that the fifth from re to la is not exactly true, 
which is evident; for the third major from / to la 
is true, and the third minor from re to /a is not ſo: 
now, in order to form a true fifth, a third major and 
a third minor, which are both exactly true, are neceſ- 
ſary. 2 91 
3. From thence it follows, that every conſonance Another 
is abſolutely perfe& in each tetrachord taken by it- . — 4 
ſelf; but that there is ſome alteration in paſſing from ing * ſcale 
one tetrachord to the other. This is a new rea- into two te- 


' ſon for diſtinguiſhing the ſcale into theſe two tetra- trachords. 


chords. The ſource 
54. It may be aſcertained by calculation, that in f tones 
the tetrachord /i, ut, re, mi, the interval, or the tone major and 
| from minor inve- 
ſti gated. 


will be (Note c), that of g times 3 to 8 times 4; that is to ſay, of 27 to 32: the third minor, then, from re to 
fa, is not true; becauſe the proportion of 27 to 32 is not the ſame with that of 5 to 6, theſe two proportions 
being between themſelves as 27 times 6 is to 32 times 5, that is to ſay, as 162 to 160, or as the halves of theſe 
two numbe*» that is to ſay, as 81 to 80. | 

M. Rar .v, when he publiſhed, in 1726, his New theoretical and practical Syſtem of Muſic, had not as yet 
found the rue reaſon of the alteration in the conſonance which is between re and /a, and of the little attention 
which th .ar pays to it. For he pretends, in the work now quoted, that there are two thirds minor, one in 
the proportion of 5 to 6, the other in the proportion of 27 to 32. But the opinion which he has afterwards 
adopted, ſeems much preferable, Ia reality, the genuine third minor, is that which is produced by nature 
between mi and fol, in the continued tone of thoſe ſonorous bodies, of which i and fol are the two harmo- 
mies; and that third minor, which is in the proportion of 5 to 6, is likewiſe that which takes place in the mi- 
nor mode, and not that third minor which is falſe and different, being in the proportion of 27 to 32. 
: (1) The proportion of /i to ut is as 35 to 1, that is to ſay as 15 to 16; that between i and /a is as + to 
7 that is to ſay (note c) as 5 times 3 to 4 times 4, or as 15 to 16: theſe two proportions then are equal. In 
the ſame manner, the proportion of t to re is as 1 to 2, or as 8 to 9; that between / and eis as 4 to 2; 
that is to ſay (note c), as 8 to 9. The proportion of i to ut is as 4 to 1, or as 5 to 4; that between a 
and Ja is ag x to 3, or as5 to 4: the proportions here then are likewiſe equal. | 
(ö) The proportion of mi to ut is as 5 to 1, oras5 to 4, which is a true third major; that from re to /i 
3 7tO 75; that is to ſay, as 9 times 16 to 15 times 8, or as 9 times 2 to 15, or as 6 to 5. In like man- 
ner, we ſhall find, that the proportion of i to /i is as 4 to 45 ; that is to ſay, as 5 times 16 to 15 times 4, or as 
+103, which is a true fourth. 

2 


— * 
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"Theory of from re to ui, is a little Jeſs than the interval or tone 
Harmony. from ut tore (x). In the ſame manner, in the ſecond 

tetrachord i, fa, fol, la, which is, as we have pro- 

ved, perfectly ſimilar to the firſt, the note from fo/ to 

la is a little leſs than the note from a to fol. It is for 
© Greater this reaſon that they diſtinguiſh two kinds of tones; 
Pur Es the greater tone “, as from ut to re, from fa to ſol, 
t Leſſer &.; and the leſſer f, as from re to ui, from /o/ to 
tone. See la, &c. 


Interval. ITY | 
Cray. VI. The formation of the Diatonic Scale 


03 among the Moderns, or the ordinary Gammut. 


bes m0 SS. Ws have juſt ſhown in the preceding chapter, 


how form. how the ſcale of the Greeks is formed, /, ut, re, mi, 

ed. fa, — la, by means of a fundamental baſs compoſed 
of three ſounds only, fa, ut, /o/ : but to form the ſcale 
ut, re, mi, fa, fol, la, fi, UT, which we uſe at pre- 
ſent, we mult neceſſarily add to the fundamental baſs 
the note re, and form, with theſe four ſounds /a, ut, 
fel, re, the following fundamental baſs : 

See fig. E. ut, fol, ut, fa, ut, fol, re, fol, ut; 

See Scale, from whence we deduce the modulation or ſcale. 

ut, re, mi, fa, fol, la, fi, UT. 

„ In effect (o), ut in the ſcale belongs to the har- 
mony of a? which correſponds with it in the baſs ; re, 
which is the ſecond note in the gammut, is included in 
the harmony of %, the ſecond note of the baſs ; mz, 
the third note of the gammut, 1s a natural harmonic 

94 of ut, which is the third found in the baſs, &c. 
2 Greek 56. From thence it follows, that the diatonic ſcale 
latontce . . 
ſcale im. Of the Greeks is, at leaſt in ſome reſpects, more imple 
pler than than ours ; ſince the ſcale of the Greeks (chap. v.) may 
ours, and be form& alone from the mode proper to ut; whereas 


why. ours is originally and primitively formed, not only from 
the mode of ut (/a, ut, /e), but likewiſe from the 
mode of fol, (ut, fol, re.) 

It will likewiſe appear, that this laſt ſcale confiſts of 
two parts; of which the one, ut, re, mi, fa, fol, is in 
yy mode of ut; and the other, /2/, la, ſi, ut, in that 

95 of /½¼. 
The note 5 It is for this reaſon that the.note % is found to 
Ped i be twice repeated in immediate ſucceſſion in this ſcale; 


the diatonic once as the fifth of ut, which correſponds with it in 
ſcale from the fundamental baſs ; and again, as the octave of /, 


its go ag which immediately follows ut in the ſame baſs. As 
nic rela- . | 


tions to the 61. We 
fundamen- : ; 
tal bais. (x) The proportion of re to ut is as 4 to 1, or as 9 to 8; that of »i to re is as 4 to 3, that is to ſay, 35 


40 to 36, or as 10 tog: now h is leſs removed from unity than 2; the interval then from re to ui is a little 


leſs than that from ut to ze. 


If any one would wiſh to know the proportion which 72? bear to 2, he will find (note c), that it is as 8 times 
10 to ꝗ times 9, that is to ſay, as 80 to Si. Thus the proportion of a minor to a major tone 18 as 80 to v1; 
this difference between the major and minor tone, is what the Greeks called a comma. Though real, it is im- 


perceptible to the ear, 


We may remark, that this difference of a comma is found between the third minor when true and harmoni- 
cal, and the ſame chord when it ſuffers alteration re fa, of which we have taken notice in the ſcale 
(note 1) ; for we have ſeen, that this third minor thus altered is in the proportion of 80 to 81 with the true 


third minor. 


(o) The values or eſtimates of the notes ſhall be the ſame in this as in the former ſcale, excepting only the 
tone la; for re being repreſented by 4, its fifth ſhall be expreſſed by +5 ; ſo that the ſcale will be numerically 


lig aified thus: 
5 4 
1 4 4 


two la's then likewiſe differ by a commas. 


7+ y 
ut, re, mi, fa, fol, la, fi, UT. 

Where you may ſee, that the note /a of this ſcale is different from that in the ſcale of the Greeks; and that the 

la in the modern ſeries ſtands in proportion to that of the Greeks as +7 to 3, that is to ſay, as 81 to 80; the 


P 
to what remains, theſe two conſecutive oP; are other. na 


wiſe in perfect uniſon. It is for this reaſon that we Hama 
are ſatisfied with ſinging only one of them when one 


modulates the ſcale ut, re, mi, fa, fol, la, f, UT: 
but this does not prevent us from employing a pauſe 
or repoſe, expreſſed or underſtood, after the found fa. 


There is no perſon who does not perceive this whilf 
he himſelf fings the ſcale. 


ut, re, mi, fa, fol, la, fi, UT, to be regarded as be.” 
longing to the mode of ut alone. For this purpoſe 
it is neceſſary to make ſome changes in the fundamen- 
tal baſs, which we have already aſſigned : but this 
ſhall be explained at large in chap. xiii. Gy 

59. The introduction of the mode proper to fol inThe no 
the fundamental baſs has this happy effect, that the / un 
notes fa, fol, la, fi, {may immediately fucceed each fun 
other in aſcending the ſcale, which cannot take place lbb 
(art. 48.) in the diatonic ſeries of the Greeks, becauſe dudined 
that ſeries is formed from the mode of ut alone. From © 
whence it follows : " 

t. That we change the mode at every time when 
we modulate three notes in ſucceſſion. 

2. That if theſe three notes are ſung in ſucceſſion in 
the fcale ut, re, mi, fa, ſol, la, fi, UT, this cannot 
be done but by the aſſiſtance of a panſe expreſſed or 
underſtood after the note fa ; inſomuch, that the three 
tones /a, ſol, la, /i, (three only becauſe the note fol 
which is repeated is not enumerated) are ſuppoſed to 
belong to two different tetrachords. g3 

60. It ought not then any longer to ſurpriſe us, ant 
that we feel tome difficulty whilit we aſcend the fcale”* - 
in ſinging three tones in ſucceſſion, becauſe this is gan 
impracticable without changing the mode; and if one fn 
pauſes in the ſame mode, the fourth found above the three 
firſt note will never be higher than a ſemitone above _— 
that which immediately precedes it ; as may be ſeen by ak 
ut, re, mi, fa, and by fel, la, ſi, ut, where there 1s 
no more than a ſemitone between mi and fa, and be- 
tween / and ut. 


Dart I, 
* of 61, We may likewiſe obſerve in the ſcale ut, re, mi, 


raony- /i, that the third minor from re to /a is not true, for 
the reaſons which have been already given (art 49.) 
9” Tt is the ſame caſe with the third minor from Ja to ut, 
ervals, ; . . 

neh al: and with the third major from /a to la: but each of theſe 
4in ſounds form otherwiſe conſonances perfectly true, with 
mſclv%5, their correſpondent ſounds in the fundamental baſs, 
mie 62. The thirds Ia ut, fa la, which were true in the 
"+ the former ſcale, are falſe in this; becauſe in the former 
udamen- ſcale Ia was the third of /a, and here it is the fifth 
W bis. of re, which correſponds with it in the fundamental 
100 baſs. 

wral 6z. Thus it appears, that the ſcale of the Greeks 
ed conſo- contains fewer conſonances that are altered than 
Greek ours (e); and this likewiſe happens from the intro- 
|: thn duction of the mode of /o/ into the fundamental 
ous. baſs (Q). 

We ſee likewiſe that the value of Ja in the diatonic 
ſcale, a value which authors have been divided in aſ- 
certaining, ſolely depends upon the fundamental baſs, 
and that it muſt be different according as the note /a 


has /a or re for its baſs. See the note (0). 


A CHAP. VII. Of Temperament. 


mper" 64. Tus alterations which we have obſerved in the 

| 3 g intervals between particular ſounds of the diatonic ſcale, 

y, naturally lead us to ſpeak of temperament. To give 

a clear idea of this, and to render the neceſſity of it 

palpable, let us ſuppoſe that we have before us an in- 

{trument with keys, a harpſichord, for inſtance, con- 

liſting of ſeveral octaves or ſcales, of which each in- 
cludes its twelve ſemitones. 


mn US0 1 © 


Let us chooſe in that harpſichord one of the ſtrings Theory of 
which will ſound the note UT, and let us tune the PONY « 
ſtring SOL to a perfect fiſth with UT in aſcending; See fig. F. 


V; we hall find, that, though &, 


let us afterwards tune to a perfect fifth with this SOL 
the RE which is above it; we thall evidently perceive 
that this RE will be in the ſcale above that from 
which we ſet out: but it is alſo evident that this RE 
muſt have in the ſcale a re which correſponds with it, 
and which muſt be tuned a true octave below RE; 
and between this and SOL there ſhould be the inter- 
val of a fifth; ſo that the re in the firſt ſcale will be a 
true fourth below the SOL of the ſame ſcale. We 
may afterwards tune the note LA of the firſt ſcale to 
a juſt fifth with this laſt re; then the note MI in the 
higheſt ſcale to a true fifth with this new LA, and of 
conſequence the i in the firſt ſcale to a true fourth 
beneath this ſame LA: Having finiſhed this opera- 
tion, it will be found that the laſt , thus tuned, will 
by no means form a juſt third major from the ſound 
UT (&): that is to ſay, that it is impoſſible for i to 
conſtitute at the ſame time the third major of UT, 
and the true fifth of LA; or, what is the ſame thing, 
the true fourth of LA in deſcending. 

65. What is ſtill more, if, after having ſucceſſively 
and alternately tuned the ſtrings UT, SOL, re, LA, 
aui, in perfect fifths and fourths one from the other, 
we continue to tune ſucceſſively by true fifths and 
fourths the ſtrings mi, /, fa, ut , {Rs re, mi, 

eing a ſemitone 
higher than the natural note, ſhould be equivalent to 
U'T natural, it will by no means form a juſt octave to 
the firſt ar in the ſcale, but be confiderably higher (5); 


1 


(dz) yet 


(e) In the ſcale of the Greeks, the note la being a third from /a, there is an altered fifth between Ja and 
re but in ours, Ia being a fifth to re, produces two altered thirds, /a la, and la ut; and likewiſe a fifth alter - 
ed, Ia mi, as we ſhall ſee in the following chapter. Thus there are in our ſcale two intervals more than in the 
ſcale of the Greeks which ſuffer alteration. $ 
(C) But here it may be with ſome colour objected. The ſcale of the Greeks, it may be ſaid, has a fun- 11 
damental baſs more ſimple than ours; and beſides, in it there are fewer chords which will not be found exactly 1 
true: why then, notwithſtanding this, does ours appear more eaſy to be ſung than that of the Greeks ? The 1 id 
Greciau ſcale begins with a ſemitone, whereas the intonation prompted by nature ſeems to impel us to riſe by 1 
a full tone at once. This objection may be thus anſwered. The ſcale of the Greeks is indeed better diſpoſed 
than ours for the fimplicity of the baſs, but the arrangement of ours is more ſuitable to natural intona- 
tion, Our ſcale commences by the fundamental ſound ut, and it is in reality from that ſound that we ought 
to begin; it is from this that all the others naturally ariſe, and upon this that they depend; nay, if I may 
ſpeak ſo, in this they are included : on the contrary, neither the ſcale of the Greeks, nor its fundamental baſs, 
commences with ut; but it is from this at that we muſt depart, in order to regulate our intonation, whether in | 
riling or deſcending : now, in aſcending from ut, the intonation, even of the Greek ſcale, gives the ſeries wt, re, | 
m1, fa, ſol, la : and ſo true is it that the fundamental ſound ut is here the genuine guide of the ear, that if, be- ; 
} 


fore we modulate the ſound ut, we ſhould attempt to riſe to it by that note in the ſcale which is moſt imme- 
diately contiguous, we cannot reach it but by the note i, and by the ſemitone from / to ut. Now to make a 
tranſition from / to ut by this ſemitone, the ear muſt of neceſſity be prediſpoſed for that modulation, and con- 
lequently preoccupied with the mode of ut- if this were not the caſe, we ſhould naturally riſe from / to a,. 
and by this operation paſs into another mode. 

(8) The LA conſidered as the fifth of re is 27, and the fourth beneath this LA will conſtitute 4 of 42, 
that is to ſay, 34; 32 then ſhall be the value of u, conſidered as a true fourth from LA in deſcending: now 
% conlidered as the third major of the ſound UT, is 4, or $3: theſe two i's then are between themſelves in 
the proportion of 81 to 80; thus it is impoſſible that .] ſhould be at the ſame time a perfect third major 
om UT, and a true fourth beneath LA. | 

(s) In effect, if you thus alternately tune the fifth above, and the fourth below, in the ſame octave, you | 
may here ſee what will be the proceſs of your operation. 1 
p UT, SOL, a fifth; re a fourth; LA a fifth; i a fourth; { a fifth; /aX a fourth; ut & a fifth; o/% a 
-ourth; REX a fifth; la& a fourth; MIX or FA a fifth; 4X a fourth: now it will be found, by a very eaſy 


"putation, that the firſt UT being repreſented by 1, SOL ſhall be 4, 7e f, LA +3, mi 522 Kc. and fo C 
: the 


( 28 ) 


Theory of yet this FX upon the harpſichord ought not to be dif- 
liermony. ferent from the octave above UT; for every /X and 
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Reaſons and 


rules for 
tempera- 
ment. 


every UT is the ſame ſound, fince the octave or the 
ſcale only conſiſts of twelve ſemitones, 

66. From thence it neceſſarily follows, 1. That it 
is impoſſible that all the octaves and all the fifths 
ſhould be juſt at the ſame time, particularly in inſtru- 
ments which have keys, where no intervals leſs than 
a ſemitone are admitted. 2. That, of conſequence, 
if the fifths are juſtly tuned, ſome alteration muſt be 
made in the octaves; now the ſympathy of ſound 
which ſubſiſts between any note and its octave, does 
not permit us to make ſuch an alteration: this perfect 
coaleſcence of ſound is the cauſe why the octave 
ſhould ſerve as limits to the other intervals, and that 
all the notes which riſe above or fall below the ordi- 
nary ſcale, are no more than replications, z. e. repeti- 
tions, of all that have gone before them. For this 
reaſon, if the octave were altered, there could be no 
longer any fixed point either in harmony or melody. 
It is then abſolutely neceſſary to tune the ut or /#% 
in a juſt octave with the firſt; from whence it follows, 
that, in the progreſſion of fifths, or, what is the ſame 
thing, in the alternate ſeries of fifths and fourths, UT, 


SOL, re, LA, mi, ſi, faX, ut, ſol, re, laX, mi M, 


VI, it is neceſſary that all the fifths ſhould be altered, 


or at leaſt ſome of them. Now, fince there is no rea- 
ſon why one ſhould rather be altered than another, it 
follows, that we ought to alter them all equally. By 
theſe means, as the alteration is made to influence all 
the fifths, it will be in each of them almoſt impercep- 


the reſt till you arrive at /X, which will be found £35447. This fraction is evidently greater than the 
number 2, which expreſſes the perfect ectave ut to its correſpondent UT ; and the octave below / N would be 
one half of the ſame fraction, that is to ſay £43245, which is evidently greater than UT repreſented by unity. 
This laſt fraction g is compoſed of two numbers; the numerator of the fraction is nothing elſe but the 
_— multiplicd 11 times in ſucceſſion by itſelf, and the denominator is the number 2 multiplied 18 times 

on by itſelf... Now it is evident, that this fraction, which expreſſes the value of /X, is not equal to 
the unity which expreſſes the value of the ſound UT; though, upon the harpſichord, V and UT are iden- 
tical. This fraction riſes above unity by +2443, that is to ſay, by about rz and this difference was called 
the comma of Pythagoras. It is palpable that this comma is much more conſiderable than that which »e have 


in ſucce 


already mentioned, note (x), and which is only 3g. 


We have already proved that the ſeries of fifths produces an ut different from M, the ſeries of thirds major gives 
another ſtill more different. For, let us ſuppoſe this ſeries of thirds, ut, ui, ſol , VM, we ſhall have mm equal 
to, ol % to A, and AX to , whoſe octave below is | 
unity (that is to ſay, than 27), by +4, or by +, or near it: A new comma, much greater than the preceding, 


and which the Greeks have called apotome major. 


It may be obſerved, that this /, deduced from the ſeries of thirds, is to the #% deduced from the ſeries of 
fifths, as +35 is to +33+3FF3 that is to ſay, in multiplying by 524288, as 125 multiplied by 4096 is to 531441» 
or as 51,200 to 531441, that is to ſay, nearly as 26 is to 27: from whence it may be ſeen, that theſe two /i 5 
are very eonſiderabiy different one from the other, and even ſufficiently different to make the ear ſenſible of it; 
becauſe the difference conſiſts almoſt of a minor ſemitone, whoſe value, as will afterwards be ſeen (art. 139-), is x7 

Moreover, if, after having found the // equal to 25, we then tune by fifths and by fourths, /, re, la 
MIX, /iX, as we have done with reſpect to the firſt ſeries of fifths, we find that the & mult be 2847 
difference, then, from unity, or, in other words, from UT, is +333, that is to ſay, about zy; a comma ul 
Icſs than any of the preceding, and which the Greeks have called apotome minor. | 

In a word, if, after having found ½e equal to 4 in the progreſſion of thirds, we then tune by fifths and 
fourths 22, /, fu, ut, &c. we ſhall arrive at a new %, which ſhall be 43525, and which will not differ 
from unity but by about 4+, which is the laſt and ſmalleſt of all the commas; but it muſt be obſerved, that, 
in this caſe, the thirds major from i to el, from /o/% to & or ut, &c. are extremely falſe, and greatly 


altered. 


(T) All the ſemitones being equal in the temperament propoſed by M. Rameau, it follows, that the twelve 
| ſemitones wt, ut%, re, re, mi, mi, &c. ſhall form a continued geometrical progreſſion ; that is to ſay, ® 
teries in which at ſhall be to at in the ſame proportion as ut to re, as re to reh, &c. and fo of the relt. 


„ 


2 ax, ut, ol, re &, la&, mi , AX. in which 
or ut is not the true octave of the firſt UT, it is 


125; from whence it appears, that this laſt i is leſs than 


P 
tible; and thus the fifth, which, after the oQave, i; art]. 


the moſt perfect of all conſonances, and which we are Hane 
under a neceſſity of altering, muſt only be altered in — 
the leaſt degree poſſible. 

67. It is true, that the thirds will be a little harſh: 
but as the interval of ſounds which conſtitutes the 
third, produces a leſs perfect coaleſcence than that of 
the fifth, it is neceſſary, ſays M. Rameau, to ſacrifice 
the juſtice of that chord to the perfection of the fifth; 
for the more perfect a chord is in its own nature, the 
more diſpleaſing to the ear is any alteration which 
can be made in it. In the octave the leaſt alteration 
is inſupportable. 

68. This change in the intervals of inſtruments * 
which have, or even which have not, keys, is that which tion, I 
we call temperament. 10g 

69. It reſults then from all that we have now ſaid, Pride 
that the theory of temperament may be reduced to any 
this queſtion. —The alternate ſucceſſion of fifths and qc 
fourths having been given, UT, SOL, re, LA, ui, 


propoſed to alter all the fifths equally, in ſuch a man- 
ner that the two ut may be in a perfect octave the one 
to the other. 10 
70. For a ſolution of this queſtion, we muſt begin P 
with tuning the two at's in a perfect octave the one to deen 
the other; in conſequence of which, we will render al] — 
the ſemitones which compoſe the oQave as equal as 
poſhble. By this means (T) the alteration made in 
each fifth will be very inconliderable, but equal in " 
0 


its 


(till 


Theſe 


n ” (29) 
cory of of them. diately formed; then you may continue always in the Theory of 


71. In this, then, the theory of temperament con- ſame manner; till in this proceſs you arrive at the laſt Elumen. 


— ſiſts: but as it would be difficult in practice to tune a fifth from u to &, which ſhould of themſelves be 


harpſichord or organ by thus rendering all the ſemi- in tune; that is to lay, they ought to be in ſuch a (tate, 
ameal's 


tones <£qual, M. Rameau, in his Generation Harmo- that /K, the highett note of the two which compoſe 
_ 1inue, has furniſhed us with the following method, to the fifth, may be identical with the ſound UT, with 
2 = all the fifths as equally as poſſible. f which you began, or at leaſt the octave of that ſound 
(cd. 72. Take any key of the harplichord which you perfectly juſt : it will be neceſſary then to try if this 
pleaſe, but Jet it be towards the middle of the inſtru- UT, or its octave, forms a juſt fifth with the laſt ſound 
ment; for inftance, UT: then tune the note SOL a Mi or /a which has been already tuned. If this be 
6fth above it, at firſt with as much accuracy as poſſible; the caſe, we may be certain that the harpſichord is 
this you may imperceptibly diminiſh : tune afterwards properly tuned. But if this laſt fifth be not true, in 
the fifth to this with equal accuracy, and diminiſh it in this caſe it will be too ſharp, and it is an indication 
the ſame manner; and thus proceed from one fifth to that the other fifths have been too much diminiſhed, 
another in aſcent : and as the ear does not appretiate or at leaſt ſome of them; or it will be too flat, and 
ſo exactly ſounds that are extremely ſharp, it is neceſ- conſequently diſcover that they have not been ſuffici- 
ſary, when by fifths you have riſen to notes extremely ently diminiſhed. We muſt then begin and proceed 
high, that you ſhould tune in the molt perfect manner as formerly, till we find the laſt fifth in tune of itſelf, 
the octave below the laſt fifth which you had imme- and without our immediate interpoſition (v). 
By 


Theſe twelve ſemitones are formed by a ſeries of thirteen ſounds, of which UT and its oQave ut are the firſt 
and laſt, Thus to find by computation the value of each ſound in the temperament, which is the preſent ob- 
ject of our ſpeculations, our ſcrutiny is limited to the inveſtigation of eleven other numbers between 1 and 2 
which may form with the 1 and the 2 a continued geometrical progreſſion. | 

However little any one is practiſed in calculation, he will eafily find each of theſe numbers, or at leaſt a 
number approaching to its value. Theſe are the characters by which they may be expreſſed, which mathema- 
ticians will eaſily underſtand, and which others may neglect. 


UT: a: i rex mi fa ax fol folk 
I V2 . 57 af2* N N 2 e 
la la%% / ut 


I2 12 1 1 2 

29 a2 ro ” ate "fea 
It is obvious, that in this temperament all the fifths are equally altered. One may likewiſe prove, that the 
alteration of each in particular is very inconſiderable; for it will be found, for inſtance, that the fifth from ut? 
to %%, which ſhould be 4, ought to be diminiſhed by about +7 of 7; that is to fay, by 435, a quantity al- 
moſt inconceivably ſmall. 

It is true, that the thirds major will be a little more altered; for the third major from ut to mi, for inſtance, 
ſhall be increaſed in its interval by about 445 : but it is better, according to M. Rameau, that the alteration id 
ſhould fall upon the third than upon the fifth, which after the octave is the moſt perfect chord, and from the 
perfection of which we ought never to degenerate but as little as poſſible. 

Bekdes, it has appeared from the ſerics of thirds major ut, mi, ſo! &, iN, that this laſt /i is very different 
from xt (note s); from whence it follows, that if we would tune this /X in uniſon with the oRave of t, and 'W 
alter at the ſame time each of the thirds major by a degree as ſmall as poſlible, they mult all be equally al- 12 
tered, This is what occurred in the temperament which we propoſe ; and if in it the third be more altered | R 
than the fifth, it is a conſequence of the difference which we find between the degrees of perfection in theſe in- +1 
tervals; a difference, with which, if we may ſpeak ſo, the temperament propoſed conforms itſelf. Thus this 1 
diverſity of alteration is rather advantageous than inconvenient. N 

(v) All that remains, is to acknowledge, with M. Rameau, that this temperament is far remote from that | 
which is now in practice: you may here ſee in what this laſt temperament conſiſts as applied to the organ or 1 
harpſichord, They begin with UT in the middle of the keys, and they flatten the four firſt fifths /o/, re, | 

| 


72 — 
ae # Cy 


(4, mi, till they form a true third major from i to ut ; afterwards, ſetting out from this ui, they tune the 
hifths V, fa, ut , folk, but flattening them ſtill leſs than the former, ſo that / & may almoſt form a true 
third major with u. When they have arrived at /, they ſtop; they reſume the firſt 47, and tune to it the 
fifth /a in deſcending, then the fifth /h, &c. and they heighten a little all the fifths till they have arrived at 
lab, which ought to be the ſame with the /o/X already tuned. 

lk, in the temperament commonly practiſed, ſome thirds are found to be leſs altered than in that preſcribed 
by M. Rameau, in return, the fifths in the firlt temperament are much more falſe, and many thirds are like- 
wiſe ſo; inſomuch, that upon a harpſichord tuned according to the temperament in common uſe, there are five | 
or ſix modes which the ear cannot endure, and in which it is impoſſible to execute any thing. On the con- 1 
trary, in the temperament ſuggeſted by M. Rameau, all the modes are equally perfect; which is a new argu- 
ment in its favour, fince the temperament is peculiarly neceſſary in paſſing from one mode to another, without 
ſhocking the ear ; for inſtance, from the mode of ut to that of /e/, from the mode of / to that of re, &c. It 
e true, that this uniformity of modulation will to the greateſt number of muſicians appear a defect: for they 


imagine, that, by tuning the ſemitones of the ſcale unequal], they give each of the modes a peculiar character; 
{0 


” wth — 
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"Theory of 


By this method all the twelve ſounds which compoſe 


Harmony. one of the ſcales ſhall be tuned: nothing is neceſſary 
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but to tune with the greateſt poſſible exactneſs their 
octaves in the other ſcales, and the harpſichord ſhall 
be well tuned. 

We have given this rule for temperament, from M. 
Rameau; and it belongs only to difintereſted artiſts to 
judge of it. However this queſtion be determined, 
and whatever kind of temperament may be received, 
the alterations which it produces in harmony will be 
but very ſmall, or not perceptible to the ear, whoſe at- 
tention is entirely engroſſed in attuning itſelf with the 
fundamental baſs, and which ſuffers, without uneafi- 
neſs, theſe alterations, or rather takes no notice of 
them, becauſe it ſupplies from itſelf what may be 
wanting to the truth and perfection of the intervals. 

Simple and daily experiments confirm what we now 


= U. 5 1- £5 


rament of the voice, and the temperaments of each of 
the inſtruments, are all different one from another, yet 
you will not be in the leaſt affected with the kind of 
cacophony which ought to reſult from theſe diverſities, 
becauſe the ear ſuppoſes theſe intervals true of which 


it does not appreciate the differences. 


We may give another experiment. Strike upon an 
organ the three keys xi, ſol, f, you will hear nothing 
but the minor | na chord; tho' mi, by the conſtruc. 
tion of that inſtrument, muſt cauſe Finke likewiſe to be 
heard; though / ſhould have the fame effect upon 7e, 
and / upon /aX ; inſomuch, that the ear is at once afſec. 
ted with all theſe ſounds, re, ui, ſa M, ſol, fol, fi: how 
many diſſonances perceived at the ſame time, and what 
a jarring multitude of diſcordant ſenſations, would re. 
Cult from thence to the ear, if the perfe& chord with 
which it is preoccupied had not power entirely to ab- 


Part 


Theor 4 


advance, Liſten to a voice which is accompanied, in 


ſtract its attention from ſuch ſounds as might offend ! 
ſinging, by different inſtruments ; though the tempe- 


Cap, 


ſo that, according to them, the ſcale of ut, 
ut, res - fol, la, hv UT, 


is not perfectly ſimilar to the gammut or diatonic ſcale of the mode of mi 
mi, faR, fol'X, laX, i, ut, rei, mi, 

which, in their judgment, renders the modes of ut and i proper for different manners of expreſſion. But af. 
ter all that we have ſaid in this treatiſe on the formation of diatonic intervals, every one ſhould be convinced, 
that, according to the intention of nature, the diatonic ſcale ought to be perfectly the ſame in all its modes: 
The contrary opinion, ſays M. Rameau, is a mere prejudice of muſicians. The character of an air ariſes chiefly 
from the intermixture of the modes; from the greater or leſſer degrees of vivacity in the movement; from the 
tones, more or leſs grave, or more or leſs acute, which are aſſigned to the generator of the mode; and from the 
_— more or leſs beautiful, as they are more or leſs deep, more or leſs flat, more or leſs ſharp, which are 
ound in it. 

In ſhort, the laſt advantage of this temperament is, that it will be found conformed, or at leaſt very little 
difterent from that which they practiſe upon inſtruments without keys; as the baſs-viol, the violin, in which 
true fifths and fourths are preferred to thirds and ſixths tuned with equal accuracy; a temperament which ap- 
pears incompatible with that commonly uſed in tuning the harpſichord. 

Yet we muſt not ſuffer our readers to be ignorant, that M. Rameau, in his New Syſtem of Muſic, printed in 
1726, had adopted the ordinary temperament. In that work, (as may be ſeen CHAT. XX1V.), he pretends 
that the alteration of the fifths is much more fupportable than that of the thirds major ; and that this laſt in- 
terval can hardly ſuffer a greater alteration than the octave, which, as we know, cannot ſuffer the ſlighteſt al- 
teration. He ſays, that if three ſtrings are tuned, one by an octave, the other by a fifth, and the next by a 
third major to a fourth ſtring, and if a ſound be produced from the laſt, the ſtring tuned by a fifth will vibrate, 
though a little leſs true than it ought to have been; but that the octave and the third major, if altered in the 
jeaſt degree, will not vibrate: and he adds, that the temperament which is now practiſed, is founded upon that 
principle. M. Rameau goes ſtill farther; and as, in the ordinary temperament, there is a neceſſity for altering 
the laſt thirds major, and to make them a little more ſharp, that they may naturally return to the octave of 
the principal ſound, he pretends that this alteration is tolerable, not only becauſe it is almoſt inſenſible, but be- 
cauſe it is found in modulations not much in uſe, unleſs the compoſer ſhould chooſe it on purpoſe to render the 
expreſſion ſtronger. For it is proper to remark, (ſays he), that we receive different impreſſions from the 
intervals in proportion to their different alterations: for inſtance, the third major, which naturally elevates us to 
Joy, in proportion as we feel it, heightens our feelings even to a kind of fury, when it is tuned too ſharp; and 
the third minor, which naturally inſpires us with tenderneſs and ſerenity, depreſſes us to melancholy when it 15 
too flat,” All this ftrain, as you may ſee, is immenſely different from that which this celebrated muſician af- 
terwards exhibited in his Generation Harmonique, and in the performances which followed it. From this we 
can only conclude, that the reaſons, which, after him, we bave urged for the new temperament, muſt without 
doubt have appeared to him very ſtrong, becauſe in his mind they — ſuperſeded thoſe which he had former- 
ly adduced in favour of the ordinary temperament. 

We do not pretend to give any deciſion for either the one or the other of theſe methods of temperament, 
each of which appears to us to have its particular advantages, We ſhall only remark, that the choice of the 
one or the other muſt be left abſolutely to the taſte and inclination of the reader; without, however, n 
this choice to have any influence upon the principles of the ſyſtem of muſic, which we have followed even til 


| this period, and which muſt always ſubſiſt, whatever temperament we adopt. 


Harmoy, 


n Cap, VIII. Of Repoſes or Cadences (+). 


rmon y. 
Ko 3. In a fundamental baſs whoſe procedure is by 
1s gfths, there always is, or always may be, a repe/e, or 
doch criſis, in which the mind acquieſces in its tranſition 
2 from one ſound to another: but a repoſe may be more 
« and gy leſs diſtinctly ſignified, and of conſequence more or 
„ leſs perfect. If one ſhould riſe by fifths; if, for in- 
"wh ance, we paſs from ut to ſol ; it is the generator which 
B paſſes to one of theſe fifths, and this fifth was already 
pre-exiſtent in its generator: but the generator exiſts 
no longer in this fifth; and the ear, as this generator 
is the principle of all harmony and of all melody, feels 
a defire to return to it. Thus the tranſition from a 
ſound to its fifth in aſcent, is termed an zmperfed re- 
eise, or imperfett cadence; but the tranſition from 
any ſound to its fifth in deſcent, is denominated a per- 
fe cadence, or an abſolute repoſe : it is the offspring 
which returns to its generator, and as it were recovers 
its exiſtence once more in that generator itſelf, with 
i-9 which when ſounding it reſounds (chap. i.) 
pictt ca- 74. Amongſt abſolute repoſes, there are ſome, if 
8 we may be allowed tlie expreſſion, more abſolute, that 
 ocr{ect, is to ſay, more perfect, than others. Thus in the fun- 
I why, damental baſs 
ut, fol, ut, fa, ut, fol, re, ſol, ut, 
which forms, as we have ſeen, the diatonic ſcale of the 
moderns, there is an abſolute repoſe from re to ſol, as 
from /e to ut: yet this laſt abſolute repoſe is more 
perfect than the preceding, becauſe the ear, prepoſſeſ- 
ſed with the mode of ut by the multiplied impreſſion 
of the ſound ut which it has already heard thrice be- 
fore, feels a defire to return to the generator ut; and 
% it accordingly does ſo, by the abſolute repoſe /o/, ut. 
dene in 75. We may ſtill add, that what is commonly call- 
* ed cadence in melody, ought not to be confounded with 
unis in What we name cadence in harmony. 
mony, In the firſt caſe, this word only ſignifies an agree- 
able and rapid alternation between two contiguous 
ſounds, called likewiſe a trill or ſhake; in the ſecond, 
it ſigniſies a repoſe or cloſe. It is however true, that 
this ſhake implies, or at leaſt frequently enough pre- 
ages, a repoſe, either preſent or impending, in the fun- 
in damental baſs (x). 
2 in 76. Since there is a repoſe in paſſing from one ſound 
bete another in the fundamental baſs, there is alſo a 
cler in "Poſe in paſſing from one note to another in the dia- 
none tonic ſcale, which is formed from it, and which this 
# -_ baſs repreſents: and as the abſolute repole fol ut, 
gry is of all others the moſt perfect in the fundamental 
| baſs, the repoſe from // to ut, whieh anſwers to it in 
the ſcale, and which is likewiſe terminated by the 
generator, is for that reaſon the moſt perfect of all 
ny others in the diatonic ſcale aſcending. 
„ It is then a law dictated by nature itſelf, that 


lle 


the contrar 
ment im 
PunRuation in lan 
(x) M. Rouſſe 
ri, 


ve adopted this expreſſion. 


art 1. M U £45 631 ) 


if you would aſcend diatonically to the generator of a Theory of 
mode, you can only do this by means of the third Harmony: 


major from the fifth of that very generator. This 
third major, which with the generator forms a ſemitone, 


has for that reaſon been called the /enfble note, as in- Sce Senſible 


troducing the generator, and preparing us for the moſt Nc. 
perfect repoſe. 

We have already proved, that the fundamental baſs 
is the principle of melody. We ſhall beſides make it 
appear in the fequel, that the effect of a repoſe in 
melody ariſes ſolely from the fundamental baſs. 


Cnay. IX. Of the Minor Mode and its Diatoric 


Series. 
13 


|; 1 
78. In the ſecond. chapter, we have explained The diato- 
(art. 29. 30. 3t. and 32.) by what means, and "ic {cries of 


upon what principle the minor chord ut, mib, — — minor 


mode aſcer- 


ut, may be formed, which is the characteriſtical chord tained by 
of the minor mode. Now what we have there (aid, different 
taking ut for the principal and fundamental ſound, we ©X2mples. 
might likewiſe have ſaid of any other note in the ſcale, 
aſſumed in the ſame manner as the principal and 
fundamental ſound : but as in the minor chord ut, ih. 


fol, ut, there occurs a ih which is not found in the 


ordinary diatonic ſcale, we ſhall immediately ſubſti- 
tute, for greater eaſe and conveniency, another chord, 
which is likewiſe minor and exactly ſimilar to the 
former, of which all the notes are found in the ſcale. 
79. The ſcale affords us three chords of this kind, 
viz. re, fa, la, re, la, ut, mi, la, and mi, ſol, fi, mi. 
Amongſt theſe three we ſhall chooſe Ia, ut, mi, la; be- 
cauſe this chord, without including any ſharp or flat, 
has two ſounds in common with the major chord ur, 
mi, ſol, ut ; and beſides, one of theſe two ſounds 1s the 
very ſame at : ſo that this chord appears to have the 
moſt immediate, and at the ſame time the moſt ſimple, 
relation with the chord ut, ui, ſal, ut. Concerning 
this we need only add, that this preference of the 
chord la, ut, mi, la, to every other minor chord, is 
by no means in itſelf neceſſary for what we have to 
ſay in this chapter upon the diatonic ſcale of the 
minor mode. We might in the ſame manner have 
choſen any other minor chord; and it is only, as we 
have ſaid, for greater eaſe and conveniency, that we 
fix upon this. 114 
80. Let us now remark, that in every mode, whe- Tonic or 


ther major or minor, the principal ſound which im- key in har- 


mony, 


plies the perfect chord, whether major or minor, may h 


be called the tonic note or key; thus ut is the key in gee Princi- 


its proper mode, la in the mode of la, &c. Having pal. 
laid down this principle, | See Tonic. 
81. We have ſhown how the three ſounds /a, ut, _ 14 


d f TE 
fol, which conſtitutes — 38.) the mode of ut, of which be e 


alt /% are the two fifths of ut, ſcale purſu- 


the firſt / and the 
one deſcending. the other riſing, produce the. ſcale ed. 


fs 


(+) That the reader may have a clear idea of the term before he enters upon the ſubjeR of this chapter, it 
MY. ve neceſſary to caution him againſt a miſtake into which he may be too eaſily led, by the ordinary ſigni- 
fication of the word repoſe. In muſic, therefore, it is far from being ſynonimous with the word re/?. It is, on 

DO the termination of a muſical phraſe which ends in a cadence more or leſs emphatic, as the ſenti- 
plied in the phraſe is more or leſs complete. Thus a repoſe in muſic anſwers the ſame purpoſe as 
guage, See Repos in Rouſſcau's Muſical Dictionary. 
an, in his letter on French muſic, has called this alternate undulation of different ſounds a 
5 from the Italian word trillo, which ſignifies the ſame thing; and ſome French muſicians already appear 
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Theory of f, ut, re, mi, fa, fol, la, of the major mode, by 
Harmony. means of the fundamental baſs //, ut, ſol, ut, fa, ut, 
See fig. D. fa let us in the ſame manner take the three ſounds 
re, la, mi, which conſtitute the mode of Ja, for the 
ſame reaſon that the ſounds /a, ut, ſol, conſtitute the 
mode of ut; and of them let us form this fundamental 
Sre fig G. baſs, perfectly like the preceding, ui, la, mi, la, re, la, 
re let us afterwards place below each of theſe ſounds 
one of their harmonics, as we have done (chap. v.) 
for the firſt ſcale of the major mode; with this dif- 
ference, that we muſt ſuppoſe re and /a as implying 
their thirds minor in the fundamental baſs to charac- 
teriſe the minor mode; and we ſhall have the diatonic 
ſcale of that mode, 
fol, la, fi, ut, re, mi, fa. 

82. The /, which correſponds with i in the 
fundamental baſe, forms a third major with that i, 
though the mode be minor; for the ſame reaſon that 
a third from the fifth of the fundamental ſound ought 
to be major (art. 77.) when that third riſes to the 
fundamental ſound /a. | 

See Tmply 83. It is true, that, in cauſing mi to imply its 
vr Carry. third major /e, one might alſo riſe to /a by a dia- 
tonic progreſs. But that manner of riſing to /a 
would be leſs perfect than the preceding; for this 
reaſon (art. 76.), that the abſolute repoſe or perfect 
cadence ui, la, which is found in the fundamental 
baſs, ought to be reprefented in the moſt perfect man- 
ner in the two notes of the diatonic ſcale which an- 
{wer to it, eſpecially when one of theſe two notes is 
la, the key itſelf upon which the repoſe is made. 
From whence it follows, that the preceding note // 
ought rather to be ſharp than natural; becauſe //X, 
being included in i (art. 19.), much more perfectly 
repreſents the note ½i in the baſs, than the natural 
116 note // could do, which is not included in i. 
Diverſities 84. We may remark this firſt difference between 
in the ſales the ſcale ; 


atom ty bes ut 16s 1h fo 
nor mode. and the ſcale which correſponds with it in the major 
mode 


V, ut, re, mi, Ja, ſol, la, 
that from vi to /a, which are the two laft notes of the 
former ſcale, there is only a ſemitone; whereas from e. 
to/a, which are the two laſt ſounds of the latter ſeries, 
there is the interval of a complete tone: but this is 
not the only diſcrimination which may be found be- 
11 tween the ſcales of the two modes. 
Invett ga- 85. To inveſtigate theſe differences, and to diſcover 
tionof theſe the reaſon for which they happen, we ſhall begin 


differences 4 a A X 
N by forming a new diatonic ſcale of the minor mode, 


reaſons, Himilar to the ſecond ſcale of the major mode, 
Beg fg. E. ut, re, mi, fa, ſol, ſel, la, ft, ut. 


That laſt ſeries, as we have ſeen, was formed by 
means of the fundamental baſs /a, ut, ſol, re, dil- 
poſed in this manner, 

ut, ſol, ut, fa, ut, fol, re, fol, ut. 

Let us take in the ſame manner the fundamental 
baſs re la mi ſi, and arrange it in the following 
order, 


| See fig. H. la, Mm, la, re, la, Mt, A, mi, la, 


and it will produce the ſcale immediately ſubjoined, 
la, ft, ut, re, mi, mi, faX, ſol , la, 
in which u forms a third minor with /a, which in the 
fundamental baſs correſponds with it, which denomi- 


P 
nates the minor mode: and on the contrary 6% W a 
forms a third major with i in the fundamental ba; hang 
becauſe /o/X riſes towards Ja, (art. 82. and 83.) b 

86. We ſee beſides a faX, which does not occur 
in the former, 

fol, la, A, ut, re, mi, fas 

where / is natural. It is becauſe, in the firſt ſcale, 
fa is a third minor from re in the baſs; and in the 
ſecond, /aX is the fifth from // in the baſs. 1 

87. Thus the two ſcales of the minor mode are {ij Din 
in this reſpe& more different one from the other than beta 
the two ſcales of the major mode; for we do not re- — bs: 
mark. this difference-of a ſemitone between the two ming 
ſcales of the major mode. We have only obſerved — 
(art. 63.) ſome difference in the value of /a as it ſtands in ce 
each of theſe ſcales, but this amounts to much leſs than E 4% 
a ſemitone. 9 

88. From thence it may be ſeen why fa and /e are 5. 
ſharp when aſcending in the minor mode; nay, be- Hp 
ſides, the /a is only natural in the firſt ſcale %, a, minor 
fi, ut, re, mi, fa, becauſe this /a cannot riſe to fol, att al 
(art. 48.) 89 

89. It is not the ſame caſe in deſcending. For mi, '* 
the fifth of the generator, ought not to imply the third * 
major „l, but in the caſe when that ½ deſcends to dees 
the generator /a to form a perfect repoſe, (art. 77. and and o 
83.); and in this caſe the third major /o/X riſes to the 
generator Ia: but the fundamental baſs /a mi may, in 
deſcending, give the ſcale /a /o/ natural, provided /i/ 
does not rife towards /a. 11 


go. It is much more diſſicult to explain how the fa, * 
0 the 0+ 


which ought to follow this oof in deſcending, is natu-, .. 

ral and not ſharp ; for the fundamental baſs rs, 
lay mi, i, mt, la, re, la, mi, la, minor 

produces in deſcending, mode fro 


la, fol, ax, aui, mt, res ut, , la. — 


And it is plain that the /r cannot be otherwiſe than aged 
ſharp, ſince /aX is the fifth of the note /+ of the fun- 
damental baſs. In the mean time, experience evinces 
that the / is natural in deſcending in the diatonic 
ſcale of the major mode of /a, eſpecially when the 
preceding /o/ is natural; and it muſt be acknowled- 
ged, that here the fundamental baſs appears in ſome 
meaſure defective. 11 

M. Rameau bas invented the following means for Ran) 
obtaining a ſolution of this difficulty. According 11 
him, in the diatonic ſcale of the minor mode in de- 4 | 
ſcending, la, fel, fa, mi, re, ut, ſi, la, fol, may bee urſar 
regarded ſimply as a note of paſſage, merely added to fatty 
give ſweetneſs to the modulation, and as a diatonic 
gradation by which we may deſcend to /a natural. 
It is eaſily perceived, according to M. Rameau, by 
this fundamental baſs, 

la, re, la, re, la, mi, la, 
which produces 
la, fa, mi, re, ut, ſi, la; 

which may be regarded, as he ſays, as the real ſcale 
of the minor mode in deſcending ; to which is added 
/ natural between Ja and /a, to preſerve the diatonie 
order, | . 

This anſwer appears the only one which can be Riten 
to the difficulty above propoſed : but I know not whe: 
ther it will fully ſatisfy the reader; whether he will 
not ſee with regret, that the fundamental baſs does not 


produce, to ſpeak properly, the diatonic {calc Ker 
Ml 


Part I. 


be Mi 


.. 


that identical mode in aſcending, and the diatonic 
ſcale of the major mode whether in riſing or deſcend- 


ing (v). 
Cray. X. Of relative Modes. 


1. Two modes which are of ſuch a nature that we 
can paſs from the one to the other, are called relative 
modes, Thus we have already ſeen, that the major 
mode of ut is relative to the major mode of /a and to 
that of /6/. It may likewiſe appear from what goes 
before, how many intimate connections there are be- 
tween the ſpecies () or major mode of t, and the 
ſpecies or minor mode of /a. For, 1. The perfect 
chords, one major ut mi fol ut, the other minor /a ut 
mi la, which characteriſe each of thoſe two kinds of 
modulation * or harmony, have two ſounds in com- 
mon, ut or i. 2. The diatonic ſcale of the minor 
mode of /a in deſcent, abſolutely contains the ſame 
ſounds with the gammut or diatonic ſcale of the major 
mode of ut. 

It is for this reaſon that the tranſition is ſo natural 
and eaſy from the major mode of ut to the minor 
mode of /a, or from the minor mode of /a to the ma- 
jor mode of ut, as experience proves. 

92. In the minor mode of mi, the minor perfect 
chord mi * i mi, which charaReriſes it, bas likewiſe 
two ſounds, ui, ſol, in common with the perfe& chord 
major ut mi fol ut, which characteriſes the major mode 
of ut. But the minor mode of ui is not ſo cloſely re- 
lated nor allied to the major mode of ut as to the mi- 
nor mode of la; becauſe the diatonic ſcale of the mi- 
nor mode of ui in deſcent has not, like the ſeries of 
the minor mode of /a, all theſe ſounds in common with 


the ſcale of ut. In reality, this ſcale is mi re ut fla 


fol ſa mi, where there occurs a fa ſharp which is not 

in the ſcale of at. We may add, that though the mi- 

nor mode of ni is leſs relative to the major mode of ut 

than that of Ja; yet the artift does not heſitate ſome- 
2 


e — ———— . ] A 


eee 


minor mode in deſcent, when at the ſame time this 
— 1 baſs ſo happily produces the diatonic ſcale of 


times to paſs immediately from the one to the other. 


( 33 ) 


Theory of 
Of this may be ſeen one inſtance (among many Harmony: 


others) in the prologue des Amours des Dieux, at this 
paſſage, Ovide eft Pobjet de la fete, which is in the mi- 
nor mode of mi, though what immediately precedes it 


is in the major mode of ut. 


We may fee beſides, that when we paſs from one 
mode to another by the interval of a third, whether 
in deſcending or riſing, as from ut to la, or from /a 
to ut, from ut to ui, or from i to ut, the major 


mode becomes minor, or the minor mode becomes 
major. ; 

93. There is ſtill another minot mode, into which 
an immediate tranſition may be made in iſſuing from 
the major mode of at. It is the minor mode of ut 
itſelf in which the perfect minor chord ut mib ol ut 
has two ſounds, ut and fo}, in common with the per- 
fe& major chord ut mi fol ut. Nor is there any thing 
more common than a tranſition from the major mode 
of ut to the minor mode, or from the minor to the 
major (2). | 


Cnay. XI. Of Difſpnance. 


mode of /o/, (ut, fol, re); and two ſounds in com- 
mon with the mode of a (/h, /a, ut); of conſe- 
quence this procedure of the baſs ut /o/, may belong 
to the mode of ut, or to the mode of /, as the proce- 
dure of the baſs /a ut, or ut fa, may belong to the 
mode of ut or the mode of a. When any one there- 


fore paſſes from ut to /a or to / in a fundamental baſs, 


he is ſtill ignorant even to that crifis what mode he is 
in. It would be however advantageous to know it, 
and to be able by ſome means to diſtinguiſh the gene- 
rator from its fifths. 


125 
95. This advantage may be obtained by uniting at How we 
the ſame time the ſounds /o/ and fa in the ſame har- * inve- 
igate the 


mony, that is to ſay, by joining to the harmony / / 


2 
94. Wr have already obſerved, that the mode of «7 Caſes in 


( fa, ut, fol,) has two ſounds in common with the which the 
mode is un- 


certain. 


generator 


re of the fifth /o/, the other fifth /a in this manner, and its 
7 


e I fifths, and 
2 0 by that 


means de- 


(y) For what remains when // is ſaid to be natural in deſcending the diatonic ſcale of the minor mode of 
la, this only ſignifies, that this /o/ is not neceſſarily ſharp in deſcending as it is in riſing; for this /s/, beſides, mode. 
may be ſharp in deſcending to the minor mode of /a, as may be proved by numberleſs examples, of which all 


muſical compoſers are full. 


It is true, that when the ſound /o/ is found ſharp in GO to the minor mode 
of Ja, (till we are not ſure that the mode is minor till the fa or ut natural is found ; bot 


of which impreſs 


a peculiar character on the minor mode, viz. ut natural, in riſing and in deſcending, and the fa natural in de- 


ſcending. 


(+) Species was the only word which occurred to the tranſlatar in Engliſh by which he could render the 


'rench word _ 


It is, according to Rouſſeau, intended to expreſs the different diviſions and diſpoſitions 


of the intervals which formed the two tetrachords in the ancient diatonic ſcale ; and as the gammut of the mo- 
derns conſiſts likewiſe of two tetrachords, though diverſified from the former, as our author has ſhown at 
arge, the genre, or ſpecies as the tranſlator has been obliged to expreſs it, muſt conſiſt in the various diſpoſi- 
tions and diviſions of the different intervals between the notes or ſemitones which compoſe the modern ſcale. 
(2) There are likewiſe other minor modes, into which we may paſs in our egreſs from the mode major of 
%, as that of /a minor, in which the perfect minor chord fa, lab, ut, includes the ſound ut, and whoſe ſcale 
m aſcent fa, fol, lab, Ab, ut, re, mi, fa, only includes the two ſounds la h, „ib, which do not occur in the 
ſcale of ut. We find an example of this tranſition from the mode major of tf to that of fa minor, in the opera 


of Pypmalion 


by M. Rameau, where the /arabands is in the minor mode of fa, and the rigadoon in the mode 


major of vt, This kind of tranſition, however, is not frequent. : 
he minor mode of re has only in its ſcale aſcending re, ui, fa, fol, la, /i, ut &, re, one ut ſharp which is 
dot found in the ſcale of ut. For this reaſon a tranſition may likewiſe be made, without grating the ear, from 


the mode of ut m 
Chords ut 


mcdiately from the one to the other, 


ajor to the mode of re minor; but this paſſage is leſs immediate than the former, becauſe the 
ui, fol, ut, re, fa, la, re, not having a ſingle ſound in common, one cannot (art. 37.) paſs im- 


termine the 


_ — — — 
„r . — — - 
4 — — 
—— 


( 24 ) e Par] 


Theory of , ſi, re, fa; this fa which is added, forms a diſſo- | "Thi 
Harmony nance with e (art. 18.) It is for that reaſon that the Caay. XII. Cf the Double Uſe, or Employment of Hana, 
chord /o{ re fa, is called a diſanamt chord, or a chord Diſſonance. — 
of the ſeventh. It ſerves to diſtinguiſh the fifth / 
from the generator ut, which always implies, without 100. Ir is evident by the reſemblance of ſounds to Ag. 
mixture or alteration, the perfect chord wt, mi, fol, ut, their octaves, that the chord fa, la, ut, re, is in effeR the kon 
reſulting from nature itſelt (art. 32) By this we may the ſame as the chord re, fa, la, ut, taken inverſcly , ep. 
if. ſee, that when we paſs from ut to fol, one paſſes at the that the inverſe of the chord ut, Ia, fa, re, has Der) nent 
! ſame time from ut to /a, becauſe fa is found to be com- found (art. 98.) in deſcending by thirds from the ge· ted, 
| prehended in the chord of /o{; and the mode of xt by nerator wt (A4). | 
theſe means plainly appears to be determined, becauſe 101. The chord re, fa, la, ut, is a chord of the ſe. Pf, 
there is none but that mode to which the ſounds / venth like the chord /, %, re, fa: with this only dif. —. 
and /o/ at once belong. ference, that in this the third /o/, „, is major; whereas dom 
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(! 
4H 
| 
: 
19 


treating diſ- mony /a, la, ut, of the fifth /a below the generator, 
tonances to diſtinguiſh this harmony from that of the generator. 
continued. Tt ſeems probable at firſt, that we ſhould add to it the 
other fifth %, ſo that the generator ut, in paſſing to 
a, may at the ſame time paſs to /e/, and that by this 
the mode ſhould be determined: but this introduction 
of ſol, in the chord fa, la, ut, would produce two ſe- 
conds in ſucceſſion fa, fol, ſol, la, that is two ſay, two 
diſſonances whoſe union would prove extremely harſh 
to the ear; an inconvenience which ought carcfully to 
be avoided. For if, to diſtinguiſh the mode, we ſhould 
alter the harmony of the fifth / in the fundamental 
er it muſt only be altered in the leaſt degree poſ- 
ſible. 

Chord bf 97. For this reaſon, inſtead of %, we ſhall take its 
the great fifth re, which is the ſound that approaches it the near- 
bixth. eſt; and we ſhall have, inſtead of the fifth /a, the chord 
fa, la, ut, re, which is called a chord of the great frxth. 
One may here remark the analogy there 1s obſerved 
between the harmony of the fifth //, and that of the 

128 fifth /a. 
The ſubject 98. The fifth /i, in riſing above the generator, gives 
e ag. chord entirely conſiſting of thirds aſcending from //, 
nued, AJ i, re, fas now the fifth /a being below the gene- 
| rator ut in deſcending, we ſhall find, as we go lower by 
thirds from ut towards /2, the fame ſounds ut, la, fa, 
re, which form the chord /a, la, ut, re, given to the 

fifth /a. 
99. It appears beſides, that the alteration of the 
harmony in the two fifths conſiſts only in the third mi- 
nor re, fa, which was reciprocally added to the har- 

mony of theſe two fifths. 


were ſharp, the chord re, / &, la, ut, would be a ge- 
nuine chord of the dominant, like the chord fol, fi, re, 
Ja; and as the dominant /o/ may deſcend to ut in the 
fundamental baſs, the dominant re implying or carry. 
ing with the third major /a & might in the ſame man- 
ner deſcend to l. 

102. Now I ſay, that if the /a & ſhould be changed 
into /a natural, re, the fundamental tone of this chord 
re, fa, la, ut, might ſtill deſcend to /o/; for the change 
from /a to /a natural, will have no other effect, than 
to preſerve the impreſſion of the mode of ut, inſtead 
of that of the mode of /e, which the fa & would have 
here introduced, For what remains, the note re will al- 
ways preſerve its character as the dominant, on ac- 
count of the mode of ut, which forms a ſeventh. Thus 
in the chord of which we'treat, re, /a, la, ut, re, may 
be conſidered as an imperſect dominant ; I call it in- 
perfect, becauſe it carries with it the third minor fa, 
inſtead of the third major /a K. It is for this reaſon 
that in the ſequel I ſhall call it ſimply the dominant, 
to diſtinguiſh it from the dominant /, which ſhall be 
named the tonic dominant. See Die 

103. Thus the ſounds fa and zl, which cannot ſue - 
ceed each other (art. 36.) in a diatonic baſs, when 
they only carry with them the perfect chords fa, la, 
ut, fol, fi, re, may ſucceed one another if you join re 
to the harmony of the firſt, and /a to the harmony of 
the ſecond ; and if you invert the firſt chord, that is 
to ſay, if you give to the two chords this form, re, ſa, 
la, ut, fot, i, res, fa. c —_ 

104. Belides, the chord fa, la, ut, re, being al- un 


lowed to ſucceed the perfect chord ut, mi, ſol, ut, it ton 
follows cilel 


N 
| 
| 
| 
| | Manner of 96. Let us now ſee what may be added to the har- in the ſecond, the third re, fa, is minor. If the fa," * 
| 
| 
| 


(aa) „M. Rameau, in ſeveral paſſages of his works, (for inſtanee, in p. 110, 111, 112, and 113, of the Ce. 
neration Harmonique,) appears to confider the chord re, fa, la, ut, as the primary chord and generator of the 
chord fa, la, ut, re, which is nothing but that chord itſelf reverſed; in other paſſages (particularly in p. 116 
of the ſame performance), he ſeems to conſider the firſt of theſe chords as nothing elſe but the reverſe of the 
ſecond. It would ſeem that this great artiſt has neither expreſſed himſelf upon this ſubje& with ſo much uni- 
formity nor with ſo much preciſion as is required. For my own part, I think there is ſome foundation for 
confidering the chord fa, /a, ut, re, as primitive; 1. Becauſe in this chord, the fundamental and principal note 
is the ſub-dominant fa, which ought in effect to be the fundamental and principal ſound in the chord of the 
ſub- dominant. 2. Becauſe that without having recourſe, with M. Rameau, to harmonical and arithmetical 
progreſſions, of which the conſideration appears to us quite foreign to the queſtion, we have found a probable 
and even a ſatisfactory reaſon for adding the note re to the harmony of the fifth /a, (art. 96 and 97.) The 
origin thus aſſigned for the chord of the ſub-dominant appears to us the moſt natural, though M. Rameau does 
not appear to have felt its full value; for ſcarcely has it been {lightly inſinuated by him.” —— 

Thus far our author, We do not enter with him into the controverſy concerning the origin of the chord 
in queſtion; but only propoſe to add to his definition of the ſub-dominant, Rouſſeau's idea of the ſame note. 
It is a name, ſays he, given by M. Rameau to the fourth note in any modulation relative to a given key, whic 


of conſequence is in the ſame interval from the key in deſcending as the dominant in riſing; from which cr 


cumſtance it takes its name. 


reory of follows for the ſame reaſons, that the chord ut, mi, ſol. chord fa la ut re; and re, the chord re fs la ut. It Theory of 
Jarmony- yf, may be ſucceeded by re, fa, la, ut . which is not is plain from what has been ſaid in the preceding chap- Harmony. ! 
contradictory to what we have above ſaid (art. 37.), ter, that in this caſe 274 may aſcend to re in the funda- — | | 
that the ſounds ut and re cannot ſucceed one another mental baſs, and re deſcend to //; and that the im- 130 
in the fundamental baſs: for in the paſſage quoted, we preſſion of the mode of 7 is preſerved by the /a natu- 
had ſuppoſed that both «wt and re carried with them a ral which forms the third minor re fa, inſtead of the 
erſect chord major; whereas, in the 128 caſe, re third major which re ought naturally to imply. 
carries the third minor fa and likewiſe the ſound ut, 107. This fundamental baſs will give, as it is evi- 
by which the chord re fa la ut is connected with dent, the ordinary diatonic ſcale, 
that which precedes it ut ui ſol ut, and in which the ut, re, mi, fa, ſel, la, fi, UT, 
ſound ut is found. Beſides, this chord, re fa la ut, is which of conſequence will be in the mode of ut alone; 
properly nothing elſe but the chord fa la ut re in- and if one ſhould chooſe to have the ſecond tetrachord in 
verted, and, if we may ſpeak ſo, diſguiſed. the mode of //, it will be neceſſary to ſubſtitute /a & 
7 om. 105- This manner of preſenting the chord of the inſtead of /a natural in the harmony of re (zs). 
— ſub· dominant under two different forms, and of em- 108, Thus the generator 4? may be followed ac- 
hat, and ploying it under theſe two different forms, has been cording to pleaſure in aſcending diatonically either by 
y called by M. Rameau its double office or employment *. a tonic dominant (re /aX la ut), or by a ſimple do- 
led This is the ſource of one of the fineſt varieties in har- minant (re fa la ut). 
© en-mony; and we ſhall ſee in the following chapter the IO9, In the minor mode of /a, the tonic dominant 
mnt. advantages which reſult from it. mi ought always to imply its third major mi /o/ M, 
| We may add, that as this double employment is a when this dominant i deſcends to the generator /a 
kind of licence, it ought not to be practiſed without (art. 83.); and the chord of this dominant ſhall be mz 
ſome precaution, We have lately ſeen that the chord /o/X / re, entirely ſimilar to fol i re fa. With reſpect 
re fa la ut, conſidered as the inverſe of fa la ut re, to the ſub-dominant re, it will immediately imply the 
may ſucceed to ut mi fol ut; but this liberty is not third minor fa, to denominate the minor mode; and 
reciprocal : and though the chord fa la ut re, may be we may add / above its chord re / la, in this man- 
followed by the chord ut ni ſol ut, we have no right ner re fa la i, a chord ſimilar to that of / la ut re; 
to conclude from thence that the chord re fa la ut, and as we have deduced from the chord / la ut re, 
conſidered as the inverſe of fa /a ut re, may be follow- that of re fa /a ut, we may in the ſame manner deduce 
ed by the chord ut mi ſol ut. For this the reaſon ſhall from the chord re fa la ſi, a new chord of the ſeventh 
be given CHñA T. XVI. fi re fa la, 3 will . the double employment of 
, diſſenances in the minor mode. 
Caray. XIII. Concerning the Uſe of this Double Em- i 10. One may employ this chord 1 re fa la, to pre- 
5 ployment, and its Rules. ſerve the impreſſion of the mode of /a in the diatonic 
the 106. WE have ſhown (Chap. vi.) how the diatonic ſcale of the minor mode, and to prevent the neceſlity 
buble uſe ſcale, or ordinary gammut, may be formed from the of twice repeating the ſound mi but in this caſe, the | | 
= fundamental baſs fa, ut, ſol, re, by twice repeating the / muſt be rendered ſharp, and change this chord to /i bl. 
me word fol in that ſeries; ſo that this gammut is primi- re fa & la, the fifth of % is fa N, as we have ſeen 1 
ud, the tively and originally compoſed of two ſimilar tetra - above; this chord is then the inverſe of re faX la ff, . 
ppreſſion chords, one in the mode of ut, the other in that of fol. where the ſub-dominant implies the third major; 1 
up mode Now it is poſſible, by means of this double employ- which ought not to ſurpriſe us. For in the minor 1 
clarveq, ment, to preſerve the impreſſion of the mode of ut mode of la, the ſecond tetrachord mi & fel & la is | 
through the whole extent of the ſcale, without twice exactly the ſame as it would be in the major mode of 4 
repeating the note /, or even without ſuppoſing this Ja; now, in the major mode of la, the ſub-dominant | 
repetition, For this effe& we have nothing to do but re ought to imply the third major fa &. 130 
form the following fundamental baſe, 111. From thence we may ſee that the minor mode Piveiſitics 


Part I. MU: B71 0 ( 35) q 
| 


SS ut, fol, ut, fa, ut, re, fol, ut: is ſuſceptible of a much greater number of varieties in the au- | 4 
in which ut is underſtood to carry with it the perfect than the major: likewiſe the major mode is the 2 nor ene wel 
chord ut mi fol ut; ſol, the chord fol fi re fa; fa, the duct of nature alone; whereas the minor is, in ſome cron | A 
1 Le J meaſure, than in the 1 

major. | | 


(33) We need only add, that it is eaſy to ſee, that this fundamental baſs ut ſel, ut fa, ut re, fol ut, which 
formed the aſcending ſcale ut, re, i, fa, ſel, la, fi, UT, cannot by inverting it, and taking it inverſely in this 
manner. /i, ut, fol, re, ut, fa, ut, fol, UT, form the diatonic ſcale U T, fo, la, fol, fa, mi, re, ut, in deſcent, In 
reality, from the chord fol, ff, re, fa, we cannot paſs to the chord re, fa, la, ut, nor from thence to uf, i, 
fel, ut, It is for this reaſon that in order to have the fundamental baſs of the ſcale UT, , la, ſel, fa, mi, re, 
4, in deſcent, we muſt either determine to invert the fundamental baſs mentioned in art. 55. in this manner, 
% fol, re, fol, ut, fa, ut, fol, ut, in which the ſecond fo and the ſecond ut anſwer to the ſc/ alone in the ſcale; 
or otherwiſe we muſt form the fundamental baſs ut, {a re, ſol, ut, Far ut, in which all the notes imply per- 
ſect chords major, except the ſecond /o/, which implies the chord of the ſeventh /o/, i, re, fa, and which an- 
ſwers to the two notes of the ſcale fel, fa, both comprehended in the chord fol, ft, re, fa. y 
Which ever of theſe two baſſes we ſhall chooſe, it is obvious that neither the one nor the other ſhall be wholly 
in the mode of ut, but in the mode of ut and in that of fel. From whence it follows, that the double em- 
ployment which gives to the ſcale a fundamental baſs all in the ſame mode when aſcending, cannot do the fame 


8 ; and that the fundamental baſs of the ſcale in deſcending will be neceſſarily in two different 
des. * | 


TW] 


Theory of meaſure, the product of art. But in return, the ma- 

Harmony jor mode has received from nature, to which it owes 
its immediate formation, a force ang energy which the 
minor cannot boaſt. 


M U 


Cray. XIV. Of the Different Kinds of Chords of 
the Seventh. 


| 112. Tat diſſonance added to the chord of the do- 
ee —_ , minant and of the ſub-dominant, though in ſome mea- 
conſe. ſure infinuated by nature (Chap. xi.), is nevertheleſs 
quence of a work of art: but as it produces great beauties 1n 
ſome ſuc- harmony by the variety which it introduces into it, let 


_— ad- us diſcover whether, in conſequence of this firſt advance, 
* 


135 
Inveſtiga- 


may not be art may not ſtill be carried farther. 


corried far= 113. We have. already three different kinds of 
ther. chords of the ſeventh, viz. 

136 1. The chord // re fa, compoſed of a third ma- 
Different jor followed by two thirds minor. 
—_ of * 2. The chord re fa la ut, or fi re faR la, compo- 
enth. ſed of a third major between two minors. 

3. The chord /f re fa la, compoſed of two thirds 
minor followed by a major, 

114. There are ſtill two other kinds of chords of the 
ſeventh which are employed in harmony; one is com- 
poſed of a third minor between two thirds major, vt 
mi. fol fi, or fa la ut mi; the other is wholly compo- 
ſed of thirds minor /o/% 7 re fa. Theſe two chords, 
which at firſt appear as if they ought not to enter into 
harmony if we rigorouſly keep to the preceding rules, 
are nevertheleſs ' Annes; practiſed with ſueceſs in the 

1% fundamental baſs. The reaſon is this: 

The chords 115, According to what has been ſaid above, if 

laſt deſeri» we would add a ſeventh to the chord wu? ui fol, to 

8 make a dominant of ut, one can add nothing but 575); 

why. and in this caſe u? 4 e ih would be the chord of 
the tonic dominant in the mode of fa, as /o/ ſi re fa 
is the chord of the tonic dominant in the mode of v7 : 
but if you would preſerve the impreſſion of the mode 
of ut in the harmony, you then change this / into / 
natural, and the chord ut mi fo! fi) becomes ut mi 
ſol i. It is the ſame caſe with the chord fa la ut ui, 
which is nothing elſe but the chord / la ut mib; in 
which one may ſubſtitute for ue, 24 natural, to pre- 
ſerve the impreſſion of the mode of ut, or of that 
of Ya. 

Beſides, in ſuch chords as t i fol i, fa la ut mi, 
the ſounds / and ui, though they form a diſſonance 
with ut in the firſt caſe, and with / in the ſecond, 
are nevertheleſs ſupportable to the ear, becauſe theſe 
ſounds / and ui (art. 19.) are already contained and 
underſtood, the firlt in the note % of the chord vt 


0 


mi fol fi, as likewiſe in the note fo/ of the ſame chord 
the ſecond in the note Ia of the chord fa la ut m;, a 
likewiſe in the note ut of the ſame chord. All to e. 
ther then ſeem to allow the artiſt to introduce the 
note / and mi into theſe two chords (cc), 

116, With reſpect to the chord of the ſeventh fol 


fi re fa, wholely compoſed of thirds minor, it may the ws 


be regarded as formed from the union of the two 
chords of the dominant and of the ſub-dominant in 
the minor mode. In effect, in the minor mode of la 
for inſtance, theſe two chords are i & | re, and 
re fa la fi, whoſe union produces i, 2 A, re, fa, 
la: Now if we ſhould ſuffer this chord to remain 
thus, it would be diſagreeable to the ear, by its 
multiplicity of diſſonances, re mi, mi la, la fol, 
la his re ſol, (art. 18.); ſo that, to avoid this incon- 
veniency, the generator Ja is immediately expunged, 
which (art. 19.) is as it were underſtood in re, and 
the fifth or dominant i whoſe place the ſenſible 


note /o/X is ſuppoſed to hold: thus there remains no 


more than the chord /a/X / re fa, wholly compoſed 
of thirds minor, and in which the dominant ui is con- 
ſidered as underſtood; in ſuch a manner that the 
chord /o/X , re fa, repreſents the chord of the tonic 
dominant u /o/X /; re, to which we have joined the 
chord of the ſub- dominant re fa la ſi, but in which the 
—_—_— mi is always reckoned the principal note 
DD). 

117. Since, then, from the chord mi folX A re, we 
may pals to the perfect Ja ut mi la, and vice verſa; 
we may in like manner paſs from the chord // , re 
ſa, to the chord /a t mi la, and from this laſt to the 


chord /o /; re /a: this remark will be very uſeful to 
us in the ſequel. | 


Cuar. XV. Of the Preparation of Diſcords. 


118. In every chord of the ſeventh, the higheſt 
note, that is to ſay, the ſeventh above the fundamen- 
tal, is called a diſonance or diſcord ; thus fa is the 
diſſonance of the chord /o/ i re fa, ut in the chord re 
Ja la ut, &c. 

119. When the chord // re fa follows the chord 
ut mi fol ut, as this may happen, and in reality often 
happens, it is obvious that we do not find the difſo- 
nance /a in the preceding chord ut mi fol ut. Nor 
ought it indeed to be found in that chord ; for this 
diſſonance is nothing elſe but the ſub-dominant added 
to the harmony of the dominant to determine the 
mode: now, the ſub-dominant is not found in the 
harmony of the generator. . 

120. For the ſame reaſon, when the chord of ng 

ub- 


(cc) On the contrary, a chord ſuch as ut mih l , in which u would be flat, could not be admitted 
in harmony, becauſe in this chord the / is not included and underſtood in n. It is the ſame caſe with 
ſeveral other chords, ſuch as % re fa la, , re, fa la, &c. It is true, that in the laſt of theſe chords, la is 
included in fa, but it is not contained in re; and this reX likewiſe fora:s with /a and with /a a double 
diſſonance, which, joined with the diſſonance / a, would neceſſarily render this chord not very pleaſing to the 
ear; we (hall yet, however, ſee in the ſecond part, that this chord is ſometimes uſed. 

(pp) We have ſeen above (art 109.) that the chord , re /a la, in the minor mode of la, may be regarded 
as the inverſe of the chord re fa la fi: it would likewiſe ſeem, that, in certain caſes, this chord /i re /4 la 
may be conlidered as compoſed of the two chords /o/ /i re fa, fa la ut re, of the dominant and of the ſub- 
dominant of the major mode of t; which chords may be joined together, after having excluded from them» 

1. The dominant %, repreſented by its third major ii, which is preſumed to retain its place. 2. The note 
ut which is underſtood in fa ; which will form this chord f re fa la. The chord / re fa la, conſidered in this 
point of view, may be underſtood as belonging to the major mode of 47 upon certain occaſions. 
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=, ſub-dominant /a la ut re follows the chord «? mi ſol 


,mony- yt, the note re, which forms a diſſonance with ut, 
is not found in the e 5 

It is not ſo when the chord re | fa la ut follows 
the chord ut mi fol ut; for ut, which forms a diſſo- 
nance in the ſecond chord, ſtands as a conſonance in 

receding. 
iP hep 1, In 3 diſſonance being the production 
july t9- of art (Chap. xi.), eſpecially in ſuch chords as are 
zue to not of the tonic dominant nor ſub- dominant; the 
4; only means to prevent its diſpleaſing the ear by ap- 
pace · pearing too heterogeneous to the chord, is, that it 
e may be, if we may ſpeak ſo, announced to the ear 
. by being found in the preceding chord, and by that 
means ſerve to connect the two chords. From whence 
12 follows this rule: CON 
paration 122, In every chord of the ſeventh, which is not 
Conan the chord of the tonic dominant, that is to ſay, (art. 
. 102.) which is not compoſed of a third major followed 
by two thirds minor, the diſſonance which this chord 
forms ought to ſtand as a conſonance in the chord which 
precedes it. 
Prep... This is what we call a prepared diſſonance. 
on 123. From thence it follows, that in order to pre- 
pare à diſſonance, it is abſolutely neceſſary that the 
fundamental baſs ſhould aſcend by the interval of a 
ſecond, as 
UT mi fol ut, RE ſa la ut; 
or deſcend by a third, as 
UT mi fol ut, LA ut mi fol ; 
or deſcend by a fifth, as 
UT mi fol ut, FA la ut mi : 

in every other caſe the diſſonance cannot he be pre- 
pared, This is what may be eaſily aſcertained. If, 
tor inſtance, the fundamental baſs riſes by a third, 
as ut mi fol ut, mi fol fi re, the diſſonance re is not 
found in the chord wt mi fol ut. The ſame might be 
taid of ut mi fol ut, fol ſi re fa, and ut mi fol ut, fi re 
fa la, in which the fundamental baſs riſes by a fifth or 
deſcends by a ſecond. 

124. It may only be added, that when a tonic, 

that is to ſay, a note which carries with it a perfect 
chord, is followed by a dominant in the interval of a 
fifth or third, this procedure may be regarded as a 
proceſs from that ſame tonic to another, which has 
been rendered a dominant by the addition of the 
diſſonance. 
Moreover, we have ſeen (art. 119, and 120.) that 
a diſſonance does not ſtand in need of preparation in 
the chords of the tonic dominant and of the ſub-domi- 
vant; from whence it follows, that every tonic carry- 
ing with it a perfe& chord, may be changed into a 
_ tome dominant (if the perfect chord be major), or 
into a ſub-dominant (whether the chord be major or 
minor) by adding the diſſonance all at once. 


143 Car. XVI. Of the Rule for reſolving Diſſo- 


Moran. nances. 
to be re. 


ee 3 have ſeen (Chap. v. and vi.) how the di- 
a tl * cale, ſo natural to the voice, is ſormed by 
fon armonics of fundamental ſounds ; from whence it 
wn . s, that the moſt natural ſucceſſion of harmonical 
the cha- On is to be diatonic. To give a diſſonance then, 
an m ome meaſure, as much the character of an bar- 


Wnic;, monic ſound as may be poſlible, it is neceſſary that 


— . — —— . . ̃ 
— . . 


MU 831. ( 37) 


this diſſonance, in that part of the modulation where Theory of 
it is found, ſhould deſcend or riſe diatonically upon Harmony. 
another note, which may be one of the conſonances © 
of the ſubſequent chord. | 144 
126, Now in the chord of the tonic dominant it In the 
ought rather to deſcend than to riſe ; for this reaſon, chord of 
Let us take, for inſtance, the chord fol fi re fa follow. >< tonic 
ed by the chord t mi ſol ut; the part which formed the aig,. 
the diſſonance /a ought to deſcend to , rather than nance 
riſe to ſol, though both the ſounds ii and ſel are found ſheuld ra- 
in the ſubſequent chord wt mi fol ut; becauſe it * 
more natural and more conformed to the connection (pong. and 
which ought to be found in every part of the muſic, why. 
that /o/ ſhould be found in the ſame part where 


fel has already been ſounded, whilſt the other part 


was ſounding fa, as may be here ſeen (parts firſt and 
fourth) | 


Firſt part, - - fa mi, 
Second, - - - % ut, 
Third, — - - re ut, 
Fourth, - - - fel ſol, 


Fundamental baſs, - fol ut. 6 

127. For the ſame reaſon, in the chord of the res 
ſimple dominant re fa la ut, followed by fol ſi re ſa, ces of the 
_ diſſonance ut ought rather to deſcend to / than 2 
rite to re, | . 

128. In ſhort, for the ſame reaſon, we ſhall find, > ie. 
that in the chord of the ſub-dominant fa la ut re, the conſonance. 
diſſonance re ought to riſe to i of the following 
chord ut mi fol ut, rather than deſcend to at; whence 
may be deduced the following rules. * 

129. 19, In every chord of the dominant, whether But is de- 
tonic or ſimple, the note which conſtitutes the ſeventh, duced from 
that is to ſay the diſſonance, o1ght diatonically to the . 
deſcend upon one of the notes which form a conſonance fon. 
in the ſubſequent chord. 

2. In every chord of the ſub- dominant, the diſſo- 
nance ought to riſe diatonically upon the third of the 
ſubſequent chord. 148 

130. A diſſonance which deſcends or riſes diatoni- Piſſonance 


cally according to theſe two rules, is called a diſanance —_— 


r efolued. See Reſolu- 
From theſe rules it is a neceſſary reſult, that the tien. 
chord of the ſeventh re / la ut, though one ſhould 
even conſider it as the inverſe of / la ut re, cannot 
be ſucceeded by the chord t mi fel ut, fince there is 
not in this laſt chord of / any note upon which the 
diſſonance t of the chord re /a /a ut can deicend. 
One may beſides find another reaſon for this rule, 
in examining the nature of the double employment of 
diſſonances. In effect, in order to pals from re fa la 
ut, to ut mi fol ut, it is neceſſary that re fa la ut, 
ſhould in this caſe be underſtood as the inverſe of 


fa la ut re, Now the chord re fa la ut, can only be 


conceived as the inverſe of fa la ut re, when this 
chord re fa la ut precedes or immediately follows the 
ut mi ſol ut; in every other caſe the chord re fa la ut 
is a primitive chord, formed from the perfect minor 
chord re fa la, to which the diſſonance at was added, 
to take from re the character of a tonic. Thus the 


chord re fa la ut, could not be followed by the chord 


ut mi fol ut, but after having been preceded by the 


ſame chord. Now, in this caſe, the double employment 
would be entirely a futile expedient, without producing 
any agreeable effect, becauſe, inſtead of this fuc- 


cc ſſion 
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Theory of ceſſion of chords, %? mi fol ut, re fa la ut, ut mi 


Harmony. h ut, it would be much more eaſiy and natural to 


ſubſtitute this other, which furniſhes this natural pro- 
ceſs, ut mi fol ut, fa la ut re, ut mi fol ut, The 
proper uſe of the double employment 1s, that, by 
means of inverting the chord of the ſub-dominant, it 
may be able to paſs from that chord thus inverted, to 
any other chord except that of the tonic, to which it 
naturally leads. 


CHAT. XVII. Of the Broken or Interrupted 
Cadence. 


1 
The teſt of 1 31. In a fundamental baſe which moves by fifths, 
perfection there is always, as we have formerly obſerved (Chap. 
pa —_— viii.), a repoſe more or leſs perfect from one found to 
in the ſun. another; and of conſequence there muſt likewiſe be 
damental a repoſe more or leſs perfect from one ſound to ano- 
bals. ther in the diatonic ſcale, which reſults from that baſs. 
It may be demonſtrated by a very fimple experiment, 
that the cauſe of a repoſe in melody 1s folely in the 
fundamental baſs expreſſed or underſtood. Let any 
perſon ling theſe three notes wt re ut, performing on 
the re a ſhake, which is commonly called a cadence ; 
the modulation will appear to him to be finiſhed after 
the ſecond ut, in ſuch a manner that the ear will 
neither expe& nor wiſh any thing to follow. The 
caſe will be the fame if we accompany this modula- 
tion with its natural fundamental baſs ut % ut : but if, 
inſtead of that baſs, we ſhould give it the following, 
ut fol la; in this caſe the modulation ttt re ut would 
not appear to be finiſhed, and the ear would ſtill ex- 
pect and deſire ſomething more. This experiment may 
1% eaſily be made. | 
Nroken ca- 132. This paſſage % la, when the dominant ,/o/ 
dences, diatonically aſcends upon the note /a, inſtead of de- 
any and ſcending by a fifth upon the generator ut, as it ought 
Sce Cadence, naturally to do, is called a broken cadence ; becauſe the 
perfect cadence / ut, which the ear expected after 
the dominant /, is, if we may ſpeak ſo, broken and 
ſuſpended by the tranſition from /o/ to /a. 

133. From thence it follows, that if the modula- 
tion ut re ut appeared finiſhed when we ſuppoſed no 
baſs to it at all, it is becauſe its natural fundamental 
baſs ut ſol ut is ſuppoſed to be implied; becauſe the 
ear defires ſomething to follow this modulation, as 
ſoon as it is reduced to the neceſſity of hearing ano- 
ther baſs. 

Origin of 134. The interrupted cadence may, as it ſeems to 
interrupted me, be conſidered as having its origin in the double 
cadence in employment of diſſpnances ; fince this cadence, like the 
2 2 double employment, only conſiſts in a diatonic proce- 
mente dure of the baſs aſcending (chap. xii.) In effect, no- 
diſſonan- thing hinders us to deſcend from the chord fo} + re fa 


ces, 


(ce) In reality, 47 being ſuppoſed 1 as we have always ſuppoſed it, i is £, and /o/X 25 : now e being 3» 
ſol then ſhall be to as x7 to 4; that is to ſay, as 25 times 2 to 3 times 16 : the proportion then of ſol X 
to ſo] is as 25 to 24, an interval much leſs than that of 16 to 15, which conſtitutes the ſemitone from 47 to / 


or from /a to ui (note 1). 


(yr) It may be obſerved, that a minor joined to a major ſemitone, will form a minor tone; that 
if one riſes, for inſtance, from mi to fx, by the interval of a ſemitone major, and afterwards from fa 
by the interval of a minor ſemitone, the interval from i to fa will be a minor tone. For let us ſuppole *. 
to be 1, /a will 42, and 7X will be 34 of ; that is to ſay, 25 times 16 divided 24 times 15, Or 5 
is to /aX as 1 is to , the interval which conſtitutes the minor tone (note x.) ; 

With reſpect to the tone major, it cannot be exactly formed by two ſemitones ; for, 1. Two major ni 


fa is reſolved by deſcending diatonically upon the fifth 


to the chord w# i fol la, by converting the tonic 17 

to a 1 i to ſay, - paſſing ＋ flag 

once from the mode of ut to the mode of „%: now to 

deſcend from ol /; re fa to ut mi fol la is the ſame thin 

as to riſe from the chord / re fa to the chord /; — 

mi ſol, in changing the chord of the ſubdominant 17 

mi fol la for the imperfect chord of the dominant 

according to the laws of the double employment. 
135. Ia this kind of cadence, the diſſonance of the May, 

firſt chord is reſolved by deſcending diatonically upon — 

the fifth of the ſubſequent chord. For inſtance, in the a. 

broken cadence fol fire fa, la ut mi fol, the diſſonance da 


mi. 
136. There is ſtill another kind of cadence called Inter 
an interrupted cadence, where the dominant deſcends “ 
by a third to another dominant, inſtead of deſcending gu 
by a fifth upon the tonic, as in this proceſs of the baſs, * 
fol fi re fa, miſol fi re; in the caſe of an interrupted 
cadence, the diſſonance of the former chord is reſolved 
by deſcending diatonically upon the octave of the 
fundamental note of the ſubſequent chord, as may be 
here ſeen, where /a is reſolved upon the oRave of mi. ” 
137. This kind of interrupted cadence, as it ſeems0rignd 
to me, has likewiſe its origin in the double employ. biin 
ment of diſſonances. For let us ſuppoſe theſe two tee, 
chords in ſucceſſion, 2 i re fa, 2 re mi, where the 4. 1,4 
note / is ſucceſſively a tonic dominant and ſub-do- emply: 
minant; that is to ſay, in which we paſs from the wen. 
mode of ut to the mode of re; if we ſhould change 
the ſecond of theſe chords into the chord of the do- 
minant, according to the laws of the double employ- 
ment, we ſhall have the interrupted cadence /o/ {i re 


fa, mi ſo] ſi re. 
Cray. XVIII. Of the Chromatic Species. 


138. Tus ſeries or fundamental baſs by fifths pro- Pd 
duces the diatonic ſpecies in common uſe (chap. vi.):* 
now the third major being one of the harmonics of a;,”,, 
fundamental ſound as well as the fifth, it follows, this 
that we may form fundamental baſſes by thirds ma- jor. 
Jor, as we have already formed fundamental baſſes by 

3, 1;6 

139. If then we ſhould form this baſs ut, ui, feli, = 
the two firſt ſounds carrying each along with it their”, 
thirds major and fifths, it is evident that ut will give gn 
Jol, and that ui will give h: now the ſemitone which hoy hen 
is between this /o/ and this & is an interval much S. 
leſs than the ſemitone which is found in the diatonic 
ſcale between 144 and fa, or between / and ut. This 
may be aſcertained by calculation (EE); it is for thus 
reaſon that the ſemitone from i to /a is called majsry 


and the other 2inor (FF). 


140. It 


is to {ays 


to fax 


10 : mM then 


Bu 


rt " 146, If the fundamental baſs ſhould proceed by 


no. thirds minor in this manner, ut, mil, a ſucceſſion 
which is allowed when we have inveſtigated the origin 
of the minor mode (chap. ix. ), we ſhall find this mo- 
dulation . lh, which would likewiſe give a minor 


' GG)» 
157 agents. mn ſemitone is hit by young practi- 


— ioners in intonation with more difficulty than the ſe- 
„one mitone mejor. For which this reaſon may be aſſign- 
ats g: The ſemitone major which is found in the diato- 
- nick ſcale, as from ui to fa; reſults from a fundamen- 
zl bak by fifths ut fa, that is to ſay, by a ſucceſſion 
which is moſt natural, and for this reaſon the eaſieſt 
to the ear. On the contrary, the minor ſemitone ariſes 
from a ſucceſſion by thirds, which is ſtill leſs natural 
than the former. Hence, that ſcholars may truly hit 
the minor ſemitone, the following artifice is employ- 
cd. Let us ſuppoſe, for inſtance, that they intend to 
riſe from fol to &; they riſe at firſt from ſel to la, 
then deſcend from Ja to fol & by the interval of a ſe- 
mitone major; for this % ſharp, which is a ſemitone 
major below iu, proves a ſemitone minor above /o. [See 
i the notes (EE) and (FF). ] 
nor ſs 142. Every procedure of the fundamental baſs by 
ne to thirds, whether major or minor, rifing or deſcending, 
_ gives the minor ſemitone. This we have already ſeen 
we of from the ſucceſſion of thirds in aſcending. The ſeries 


fur.das 
| tal 


= VU 0 3:6 


fol %, give this modulation vt % &, and theſe two 


(39) 


of thirds minor in deſcending, 2t, la, gives ut, ut% Theory of 
(un); and the ſeries of thirds major in 3 wt, Harmony. 
lab, gives ut, uth (11). | 195 
143. The minor ſemitone conſtitutes the ſpecies The minor 
called chromatic ; and with the ſpecies which moves by ſemitone 


diatonic intervals, reſulting from the ſucccſhon _, £+—»-1 oi 
, 


fifths (chap. v. and vi.), it comprehends the whole of 5:7 16s 
melody. chromatic 
muſic. 


CAT. XIX. Of the Enharmoric Species. 7 


144. Tut two extremes, or . and loweſt notes, Dleſis or 


ut ſol , of the fundamental baſs by thirds major, uf ui 3 


ſounds ut, I Ne, differ between themſclves by a ſmall in- vnd how 

terval which is called the 44e, or enharmenic fourth formed. 

of a tone (LL), which is the difference between a ſe- a bomjey 

mitone major and a ſemitone minor (mm). This quar- T * Tone. 

ter tone is inappretiable by the ear, and impracticable 

upon ſeveral of our inſtruments. Yet have means been 

found to put it in practice in the following manner, 

or rather to perform what will bave the ſame effect up- 

on the ear. 161 
145. We have explained (art. 116.) in what man- Manner of 

ner the chord /o/X i re fa may be introduced into the 1 

minor mode, entirely conſiſting of thirds minor per- this Inter. 

fectly true, or at leaſt ſuppoſed ſuch. This chord ſup- val upon 


plying the place of the chord of the dominant (art. inſtruments 
116.) of fixed 


ſcales. 
276 


150 in immediate ſucceſſion would produce more than a tone major. In effect, 45 multiplied by 45 gives 443, which 


minor ſemitones would give {till leſs. 


is that of 1 to 45, or of 24 to 25. 


proportion, then, between ut and wth is as 25 to 24. 


in queſtion muſt be conſiderably lower than ut. 
minor tone will differ from unity about Y- 
unity about . 


quarter tone, and more than the leaſt. 


the ſame fourth of a tone. 


in the ſcale, 


to exprels the enharmonic fourth of a tone. 


is greater than 4, the interval which conſtitutes (note x), the major tone. 
tore major would give leſs than a major tone, ſince they amount only to a true minor. 3. And, d fortior;, two 


2. A ſemitone minor and a ſemi-ͤ 


(36) In effect, auih being $, /o/h will be Jof E; that is to ſay, (note c) 43: now the proportion of + to 
37 (note c) is that of 3 times 25 to 2 times 36; that is to ſay, as 25 to 24. 
(un) La being &, ut& is 4 of &; that is to ſay 34, and ut is 1: the proportion then between t and t- 


(11) Tah being the third major below ut, will be + (note c): «th, then, is + of ; that is to ſay 45. The 


(Ir) S % being 35, and /X being 4 of 24, we ſhall have /X equal (note c) to : and its oftave below 
ſhall be +24 ; an interval leſs than unity by about A or 2. It is plain then from this fraction, that the / & 


This interval has been called 25 fourth of a tone, and this denomination is founded on reaſon. In eſſect, 
we may diſtinguiſh in muſic four kinds of quarter tones. 

1. The fourth of a tone major: now, a tone major being 2, and its di 
ference of this quarter tone from unity will be almoſt the fourth of 4 ; that is to ſay, Ye - | 

2. The fourth of a tone minor; and as a tone minor, which is , differs from unity by 3, the fourth of a 


ference from unity being x, the dif- 


3. One half of a tone major; and as this ſemitone differs from unity by Yr, one half of it will differ from 


4. Finally, one half of a ſemitone minor, which differs from unity by r: its half then will be x · 
The interval, then, which forms the enharmonic fourth of a tone, as it does not differ from unity but by r. 
may juſtly be called the fourth of a tane, ſince it is leſs different from unity than the largeſt interval of a 


We hall add, that ſince the enharmonic fourth, of a tone is the difference between a ſemitone major and a 
cmitone minor; and fince the tone minor is formed (note rr) of two ſemitones, one major and the other mi- 
nor; it follows, that two ſemitones major in ſucceſſion form an interval larger than that of a tone by the en- 

armonic fourth of a tone; and that two minor ſemitones in ſucceſſion form an interval leſs than a tone by 


{un} That is to ſay, that if you riſe from mi to fa, for inſtance, by the interval of a ſemitone major, and 
aterwards, returning to i, you ſhould riſe by the interval of a ſemitone minor to another ſound which is not 
3 and which I ſhall mark thus, /a+, the two ſounds fa+ and J will form the enharmonic fourth 
4p a tone: for mi being 1, /a will be +$.; and a 25: the proportion then between fa+ and fa is that of 
— to xx (note c); that is to ſay, as 25 times 15 to 16 times 24; or otherwiſe, as 25 times 5 to 16 times 8, 

"> 125 to 128. Now this proportion is the ſame which is found, in the beginning of the preceding note, 


— wt Pd oi 
_ * 32... 8 
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Theory of 116.) from thence we may paſs to that of the tonic 
Harmony. or generator Ja (art. 117.). But we muſt remark, 

1. That this chord // i re fa, entirely conſiſting 
of thirds minor, may be inverted or modified according 
to the three following arrangements, / re fa /olX, re 
fa . A, fa fol, ſi re; and that in all theſe three 
different ſtates, it will ſtil] remain compoſed of thirds 
minor; or at leaſt there will only be wanting the en- 
harmonic fourth of a tone to render the third minor 
between /a and /o/X entirely juſt ; for a true third mi- 
nor, as that from i to /o/ in the diatonic ſcale, is 
compoſed of a ſemitone and a tone both major. Now 
from Ja to fol there is a tone major, and from fo/ to 
folk there is only a minor ſemitone. There is then a- 
wanting (art. 144.) the enharmome fourth of a tone, 
to render the third fa N exactly true. 

2. But as this diviſion of a tone cannot be found in 
the gradations of any ſcale practicable upon moſt of 
our inſtruments, nor be appretiated by the ear, the 
ear takes the different chords, 

F ds, WP 
re fol'& 2 
a , /i re, 
which are abſolutely the ſame, for chords compoſed 
every one of thirds minor exactly juſt. 

Now the chord fo/X , re fa, belonging to the minor 
mode of la, where /o/X is the ſenſible note; the chord 
fi re fa fol, or ji re fa lah, will, for the ſame reaſon, 
belong to the minor mode of ut, where / is the ſen- 
ſible note. In like manner, the chord re fa h, ft, or 
fi re fa lah uth, will belong to the minor mode of mth, 
and the chord fa /o/X re, or fa lah uth mihh, to the 
minor mode of „lh. 

After having paſſed then by the mode of /a to the 
chord / i re fa (art. 117.), one may by means of 
this laſt chord, and by mrrely ſatisfying ourſelves to 
invert it, afterwards paſs all at once to the modes of 


ut minor, of ih minor, or of ih minor; that is to 


ſay, into the modes which have nothing, or almoſt 
nothing, in common with the minor mode of /a, and 

162 Which are entirely foreign to it (T). 
The altera- 146. It muſt, however, be acknowledged, that a 
tion, how- tranſition ſo abrupt, and ſo little expected, cannot de- 


ever, by . 2 . . . . 
which i is ceive nor elude the ear; it is ſtruck with a ſenſation 


elfectuated, ſo unlooked-for without being able to account for the 


abrupt and paſſage to itſelf. And this account has its foundation 
ſeuſible. | 


in the enharmonic fourth of a tone; which is overlooked w, 
as nothing, becauſe it is inappretiable by the 2 
but of which, tho? its value is not aſcertained, the whole 
harſhneſs is ſenſibly perceived. The inſtant of ſur. 
priſe, however, immediately vaniſhes; and that afto. 
niſhment is turned into admiration, when one feels 
himſelf tranſported as it were all at once, and almoſt 
imperceptibly, from one mode to another, which i by 
no means relative to it, and to which he never could 
have immediately paſſed by the ordinary ſeries of fun. 
damental notes. | 


CHAT. X. Of the Diatonic Enharmonic 
Spec ies. 


147. Ir we form a fundamental baſs, which riſes 
alternately by fifths and thirds, as /a, ut, mi, þ;, this 
baſs will give the following modulation, fa, mi, mi, Sj. 
re; in which the ſemitones from fa to mi, and from 
mi to re N, are equal and major (xx). 

This ſpecies of modulation or of harmony, in which 
all the ſemitones are major, is called the enharmonic** El 
diatonical ſpecies. The major ſemitones peculiar to 
this ſpecies give it the name of diatonic, becauſe ma- 
jor ſemitones belong to the diatonic ſpecies; and the 
tones which are greater than major by the excels of a 
fourth, reſulting from a ſucceſſion of major ſemitones, 
give it the name of exharmonic (note 18 


the Chromatic Enbarmonic 
Species. 10 


148. Ir we paſs alternately from a third minor in — 


deſcending to a third major in riſing, as ut, ut, la, nie ima 
ut M, ut N, we ſhall form this modulation ui, mi, ui, vals, bos 
mi, mi K, in which all the ſemitones are minor (oo). * 
This ſpecies is called the chromatic enharmonical *'* ** 
ſpecies: the minor ſemitones peculiar to this kind give, N 
it the name of chromatic, becauſe minor ſemitones be- — F 
long to the chromatic ſpecies ; and the ſemitones which c 
are leſſer by the diminution of a fourth reſulting from hum 
a ſucceſſion of minor ſemitones, give it the name of nd — 
enharmonic (note 11). 7 tend 
149. Theſe new ſpecies confirm what we have all jdm 
along ſaid, that the whole effects of harmony and me- tal baſs 
lody refide in the fundamental baſs. Rs 
150. The diatonic ſpecies is the moſt agreeable, be- f. 
„ cauſe agreeable, 

and why, 


CHAT. XII. Of 


(+) As this method for obtaining or ſupplying enharmonic gradations cannot be practiſed on every occa- 
ſion when the compoſer or practitioner would wiſh to find them, eſpecially upon inftruments where the ſcale 1s 
fixed and invariable, except by a total alteration of their ceconomy, and re-tuning the ſtrings, Dr Smith in 
bis Harmonics has propoſed an expedient for redreſſing or qualifying this defect, by the addition of a greater 
number of keys or ſtrings, which may divide the tone or ſemitone into as many appretiable or ſenſible intervals 
as may be neceſſary. For this, as well as for the other advantageous improvements which he propoſes in the 
ſtructure of inſtruments, we cannot with too much warmth recommend the peruſal of his learned and ingenious 
book to ſuch of our readers as aſpire to the character of genuine adepts in the theory of muſic. ; 

(NN) It is obvious, that if / in the baſs be ſuppoſed 1, / of the ſcale will be 2, ut of the baſs 2, and mi 
of the ſcale + of 3, that is,  ; the proportion of fa to i is as 2 to , or as 1 to g. Now mi of the bals 
being likewiſe 4 of 4, or 5, A of the baſs is 4 of , and its third major re £ of + of , or if of F3 this 
third major, approximated as much as poſſible to in the ſcale by means of octaves, will be 45 off : i then 

of the ſcale will be to re which follows it, as F is to 1g of , that is to ſay, as 1 to 45. The ſemitonc 
then from /a to n, and from i to re, are both major. 14 74 
(oo) It is evident that ui is & (note c), and that mi is 4: theſe two 1's, then, are between themſelves 28 

5 to 4, that is to ſay, as 6 times 4 to 5 times 5, or as 24 to 25, the interval which conſtitutes the minor ſemt- 
tone. Moreover, the /a of the baſs is 5, and u?X Jof 5, or 24: miX then is 4 of 24, the mi in the ſcale is 
likewife te the 7% which follows it, as 24 to 25. All the ſemitones therefore ia this ſcale are minor. 


J. 
4 of becauſe the fundamental baſs which produces it is for- 


nony- med from a ſucceſſion of fifths alone, which is the moſt 
natural of all others. 
166 151. The chromatic being formed from a ſucceſſion 
ch of thirds, is the moſt natural after the preceding. ' 
4 FE 1 52. Finally, the enharmouic 1s the leaſt agreeable 
ly, the of all, becauſe the fundamental baſs which gives it is 
no- not immediately indicated by nature. The fourth of 
a tone which conſtitutes this ſpecies, and which is it- 
ſelf inappretiable to the ear, neither produces nor can 
roduce its eſſect, but in proportion as imagination 
ſuggelts the fundamental baſs from whence it reſults 
2 Paſs whoſe procedure is not agreeable to nature, ſince 
it is formed of two ſounds which are not contiguous 


one to the other in the ſeries of thirds (art. 144.) 
Cnar. XXII. Showing that Melody is the O. 
ſpring of Harmony. | 

. 2 153. ALL that we have hitherto ſaid, as it ſeems to 
melody me, is more than ſufficient to convince us, that melody 
eiove« hag its original principle in harmony; and that it is in 
ated in harmony, expreſſed or underftood, that we ought to 
"7 look for the effects of melody. 
under» 154. If this ſhould till appear doubtful, _ 

more is neceſſary than to pay due attention to the fir 
experiment (art 19.), where it may be ſeen that the 
principal ſound is always the loweſt, and that the ſharper 
ſounds which it generates are with relation to it what 
the treble of an air is to its baſs, 

155. Yet more, we have proved, in treating of bro- 
ken cadence (Chap. xvii.), that the diverfification of 
baſſes produces effects totally different in a modulation 
which, in other reſpects, remains the ſame. 

156. Can it be ſtill neceſſary to adduce more con- 
vincing proofs? We have nothing to do but examine 
the different baſſes which may be given to this wes 
ſimple modulation /o/ wt; of which it will be fou 
ſuſceptible of a great many, and each of theſe baſſes 
will give a different character to the modulation S ut, 
though in itſelf it remains always the ſame; in ſuch a 
manner that we may change the whole nature and ef- 
fects of a modulation, without any other alteration 
except that of changing its fundamental baſs. 

M. Rameau has ſhown, in his New Sy/ter of Muſic, 
printed at Paris 1726, p. 44- that this modulation e- 


170 
mpoſi- 
n ju Har- 


my, 
af, 


158. (OOnroumON, which is likewiſe called coun- 

| terpoint, is not only the art of compoſing 

an agreeable air, but alſo that of compoſing a great 

Ente. Many airs in ſuch a manner that when heard at the ſame 

ume, they may unite in producing an effect agreeable 
and delightful to the ear; this is what we call compo- 
ſong muſic in ſeveral parts. ; 

T he higheſt of theſe parts is called the treble, the 
loweſt is termed the baſs ; the other parts, when there 
8 any, are termed idale parts; and each in particu- 
ar 13 lipnified by a different name. 

I 


vals. 


MUSIC. (41) 


ut, is ſuſceptible of 20 different fundamental baſſes. Theory of 
Now the ſame fundamental baſs, as may be ſeen in our Humony. 
econd part, will afford ſeveral continued or thorough 
alles. How many means, of conſequence, may be 
2 to vary the expreſſion of the ſame modula- 
tion 16 
157. From theſe different obſervations it may be 8 
concluded, 1. That an agreeable melody, naturally im- ces deduci- 
plies a baſs extremely ſweet and adapted for ſinging; — 3 
and that reciprocally, as muſicians expreſs it, a baſs of cjple. 
_ kind generally prognoſticates an agreeable me- 
ody (vp). 
4 bn the character of a juſt harmony is only to 
form in ſome meaſure one ſyſtem with the modulation, 
ſo that from the whole taken together the ear may only 
receive, if we may ſpeak ſo, one imple and indiviſible 
impreſſion, : 
3. That the character of the ſame modulation may 
be diverſified, according to the character of the baſs 
which is joined with it. 
But notwithſtanding the dependency of melody up- 
on barmony, and the fenfible influence which the lat- 
ter may exert upon the former; we muſt not however 
from thence conclude, with ſome celebrated muſicians, 
that the effects of harmony are preferable to thoſe of 
melody. Experience proves the contrary. [ See, on this 
account, what is written on the licence of muſic, prin- 


ted in tom. iv. of D*Alembert's Melanges de Litera- 
ture, p. 448. ] 
GEenetrRA4AL REMARK. 


Tu diatonic ſcale or gammut being compoſed of 
twelve ſemitones, it is clear that each of theſe ſemi- 
tones taken by itſelf may be the generator of a mode; 
and that thus there muſt be twenty-four modes in all, 
twelve major and twelve minor. We have aſſumed the 
major nes, of ut, to repreſent all the major modes in 
geperal, and the minor mode of Ja to repreſent the 
modes minor, to avoid the difficulties arifing from 
ſharps and flats, of which we muſt have encountered 
either a greater or lefſer number in the other modes. 
But the rules we have given for each mode are gene- 
neral, whatever note of the gammut be taken for the 
generator of a mode. 


PART II. PRINCIPLES and RuLEs of COMPOSITION. 


Cnay. I. Of the Different Names given to the 
| fame Interval. 


. . * 177 
159. In the introduction (art. 9.), which is at the Particular 

front of this treatiſe, we have ſeen a detail of the moſt 1Nt<r vals 

. . . * cn ſignified by 
common names which are given to the different inter- |*- 
But there are particular intervals which have names, and 
obtained different names, according to particular cir- why, 
cumſtances; which it is proper to explain. RY 


160. An interval compoſed of a tone and a ſemi- Second re- 


tone, which is commonly called a third minor, is like- dundant, 


wiſe hat. 


(f] 


(er) There are likewiſe ſeveral eminent muſicians, who in their compoſitions, if we can depend on what has 
en affirmed, begin with determining and writing the baſs. See [ Encyclopedie, tom. 7. p. 61. This method, 


owever, 4 
Senius and animated by enthuſiaſm, 


ppears in general more proper to produce a learned and harmonious muſic, than a ftrain prompted by 


1 
Principles wiſe ſometimes called a ſecond redundant; ſuch is the 
of IDE” interval from ut te re & in aſcending, or that of Ja to 

it10Nn., . 
————— /otþ deſcending. 
17 This interval is ſo termed, becauſe one of the ſounds 


Why ſo which form it is always either ſharp or flat, and that, 
called. if you deduce that ſharp or that flat, the interval will 
154 de that of a ſecond, 
Falſe fifth, 161, An interval compoſed of two tones and two 
what. ſemitones, as that from to fa, is called a /al/e Hb. 
This interval is the ſame with the triton (art. g.), fince 
two tones and two ſemitones are equivalent to three 
tones. There are, however, ſome reaſons for diſtin- 
195 guiſhing them, as will appear below. 
Fiſth re- 162. As the interval from ut to re & in aſcending, 
dundant, has been called a ſecond redundant, they likewiſe call 
what, the interval from ut to /o/X in aſcending a % redun- 
dant, or from fi to mib in deſcending, each of which 
196 Intervals are compoſed of four tones. 
Diſtin- This interval is, in the main, the ſame with that of 
1 the ſixth minor (art. 9.) : but in the fifth redundant 


there is always a ſharp or a flat; inſomuch, that if this 

ſharp or flat were deduced, the interval would become 
199 A true fifth, 

Seventh di- 163. For the ſame reaſon, an interval compoſed of 

miniſhed, three tones and three ſemitones, as from ſo/X to fa in 


ſixth minor, 


what, aſcending, is called a ſeventh diminiſhed; becauſe, if 
you dedvced the ſharp from „i, the interval from o/ to 
fa will become that of an ordinary ſeventh. The in- 
terval of a ſeventh diminiſhed is in other reſpects the 

198 fame with that of the fixth major (art. g.) 

Seventh 164. The major ſeventh is likewiſe ſometimes called 

major and a ſeventh redundant (ag.) 

redundant 

ws Cray. Il. Compariſon of the Different Intervals. 

—— 165. Ir we fing wut / in deſcending by a ſecond, 


octaves or and afterwards ut % in aſcending by a ſeventh, theſe 
ſcales repli- two /i's ſhall be octaves one to the other; or, as we 
cations each commonly expreſs it, they will be replications one of 


| 4 che o- the other. 
* 166. On account then of the reſemblance between 
Hence to every ſound and its octave (art. 22.), it follows, that 


deſcend to to riſe by a. ſeventh,. or deſcend by a ſecond, amount to 
1 one and the ſame thing. 
8 167. In like manner, it is evident that the ſixth is 


og egg nothing but a replication of the third, nor the fourth 


the ſame but a replication of the fifth. a the two firſt lines ſhould be /a; and that the note 
_— 168. The following expreſſions either are, or ought which is on the ſecond line is a %, &c. (ax). 3 
172. 
— (aQ) The chief uſe of theſe different denominations is to diſtinguiſh chords: for inſtance, the chord of — 
tions. redundant fifth and that of the diminiſhed ſeventh, are different from the chord of the ſixth; the chord of the 


ſeventh redundant from that of the ſeventh major. 


to a /, which is a triple octave above the former. 


The loweſt of maſculine voices is adapted to a part which may be called a mean baſß, 
Fa on the fourth line; this cleff is likewiſe that of the violoncello and of the deepeſt 
baſs extremely deep is called a baritonus or counter-baſs. 

The maſculine voice, which is next in depth to what we have called the mean baſs, 


cordant baſs. Its cleff is that of /@ on the third line. 


The maſculine voice which follows the concordant baſs may be denominated a tenor; 
Its cleff is that of ut on the fourth line. 


the moſt common, yet ſeldom extremely agreeable. 
fo that of the baſſoon or baſs hautboy. 


The higheſt maſculine voice of all may be called counter tenor. 


is likewiſe the cleft. of tenor violins, &c. 


"8 & B22 


This will be explained in the following chapters. , 
(xx) It is on account of the different compaſſes of voices and inſtruments tMat theſe cleffs have been 2 
The maſculine voice, which is the loweſt, may at its greateſt depth, without ſtraining, deſcend to % whic by 

in the laſt line of the firſt cleff of a; and the female voice, which is the ſharpeſt, may at its higheſt pitch riſe 


to be, regarded as ſynonimous; 


To riſe IVE To deſcend 
y a ſecond. by af 
To deſcend To riſe ) ſeventh. 
To riſe 0 0 To deſcend 
5 a t ird. . b 
To deſcend 4 To riſe Y a ſixth. 
To riſe . Y To deſcend — 
| 4 Ourt . b 
To deſcend . To riſe 7 3 fifth, 


169. Thus, therefore, we ſhall employ them indif. 
ferently the one for the other ; ſo that when we ſay, 
for inſtance, to riſe by a third, it may be ſaid with 
equal propriety 7o deſcend by a ſixth, &c. 


CHAP. III. Of the different Cleffs ; of the Value 
or Quantity ; of the Rithmus and of Syncopation. 
170. Tuxxx are three cleffs “ in muſic ; the cleff of · g f 


Ja Y. , or q 5 the cleff of ut * and the cleff of 
fol 0. But, in Britain, the following characters . I. 


£ 
? 


uſed: The F, or baſs-cleff e the C, ortenor 15 


cleff HED; and the G, or treble cleff = 


: And huy 

The cleff of / is placed on the fourth line, or on placed. 
the third; and the line upon which this cleff is placed **/#-( 
gives the name of fa, or F, to all the notes which are 
upon that line. Ste 

The cleff of ut is placed upon the fourth, the third, 
the ſecond, or the firſt line; and in theſe different po- 
ſitions all the notes upon that line where the cleff is 
placed take the name of ut, or C. 

Laſtly, the cleff of // is placed upon the ſecond or 
firſt line; and all the notes upon that line where the , 
cleff is placed take the name of %, or G. „ Namesof 

171. As the notes are placed on the lines, and in notes tl 
the ſpaces between the lines, any one, when he ſees n * 
the cleff, may eaſily find the name of any note what - fe 
ever. Thus he may ſee, that, in the firſt eleff of fa, the ce 
the note which is placed on the loweſt line ought to be S, 


fol ; that the note which occupies the ſpace between 


19; 


fg? 


See fy. 


and its cleff is that of 
inftruments. A mean 


may be termed the con 


voice of this pitch is 
Yao This cleff is al- 


It 


Its cleff is that of ut on the third line. 


tion. 
180 
ers of 


natu- 


art II. 


ples 172. ; f 
s ought to be raiſed by a ſemitone ; and if, on 


ks and 


A note before which there is a ſharp (marked 


the contrary, there is a þ before it, it ought to be de- 
reſſed by a ſemitone, (h bein the mark of a flat). 

The natural (marked thus 5 reſtores to its natural 

value a note which had been raiſed or depreſſed by a 


n Fat, ſemitone. 


173. When you place at the cleff a ſharp or a flat, 
all the notes upon the line on which this ſharp or flat is 
marked are ſharp or flat. Thus let us take, for in- 


" ſtance, the cleff of at upon the firſt line, and let us 


place a ſharp in the ſpace between the ſecond and third 


line, which is the place of fa; all the notes which 


ſkall be marked in that ſpace will be a; and if you 
would reſtore them to their original value of /a natu- 
ral, you muſt place a þ or a h before them. 

In the ſame manner, if a flat be marked at the 
cleff, and if you would reſtore the note to its natural 


* ſtate, you mult place a j; or a & before it. 


174. Every piece of muſic is divided into different 
equal times, which they call meaſures or bars; and 
each bar is likewiſe divided into different times. 

There are properly two kinds of meaſures or modes 
of time (See T): the meaſure of two times, or of 
common time, which is marked by the figure 2 placed 
at the beginning of the tune; and the meaſure of 


/i, and la, are each of them ſyncopated.) (+). 
2 


three times, or of triple time, which is marked by the Principles 
figure 3 placed in the ſame manner. (See V). * 
The different bars are diſtinguiſhed by perpendicu—— 
lar lines, 
In a bar we diſtinguiſh between the perſed and im- 
perſect time; the perſed time is that which we beat, 
the imperſed that in which we Iiſt up the hand or foot. 
A. bar conſiſting of four times ought to be regarded 
as compounded of two bars, _ conliſting of two 
times: thus there are in this bar two perfect and two 
imperfect times. In general, by the words perfe and 
imperfed, even the parts of the ſame time are diſtin- 
guiſhed : thus the firſt note of each time is reckoned 9, fix. v. 
as belonging to the per/e@ part, and the others as be- 
longing to the imperfect. | 189 
175. The longeſt of all notes is a ſemibreve. A The value 
minim is half its value ; that is to ſay, in finging, we of notes in 
only employ the ſame duration in performing two mi. duration. 
nims which was occupied in one ſemibreve. A minim 
in the ſame manner is equivalent to two crotchets, the 
crotchet to two quavers, &. Eat 
176. A note which is divided into two parts by a 8 
time, that is to ſay, which begins at the end of a tion, what. 
time, and terminates in the time following, is called 


(ss) a Hucopated note. (See Z; where the notes ut, 13 


177. A 


The deepeſt female voice immediately follows the counter tenor, and may be called baſe in alt. Its cleff is 


that of ut upon the firſt line. 


The cleff of ut upon the ſecond line is not in frequent uſe. 


The ſharpeſt female voice is called zreb/e; its cleff is that of /e/ on the ſecond line. 

This laſt cleff, as well as that of /o/ on the firſt line, is likewiſe the cleff of the ſharpeſt inſtruments, ſuch as 
the violin, the flute, the trumpet, the hautboy, the flagelet, &c. | 

The ut which may be ſeen in the cleffs of /a and in the cleffs of ut is a fifth above the a which is on the 


line of the cleff of ; and the /o/ which is on the two cleffs of / is a fifth above at: inſomuch that /e which 
is on the loweſt line of the firft cleff of fa, is lower by two whole octaves than the / which is on the loweſt 
line of the ſecond cleff of %.. | | 

[Thus far the tranſlator has followed his original as accurately as poſſible ; but this was by no means an eaſy 
talk, Among all the writers on muſic which he has found in Engliſh, there is no ſuch thing as different names 
for each particular part which is employed to conſtitute full or complete harmony. He was therefore under a 
neceſſity of ſubſtituting by analogy ſuch names as appeared moſt expreſſive of his author's meaning. To faci- 
litate this attempt, he examined in Rouſſeau's muſical dictionary the terms by which the different parts were 
denominated in D'Alembert ; but even Rouſſeau, with all his depth of thought and extent of erudition, inſtead 

of expreſſing himſelf with that preciſion which the ſubje& required, frequently applies the ſame names indiſ- 
criminately to different parts, without aſſigning any reaſon for this promiſcuous and licentious uſe of words. 
The Engliſh reader therefore will be beſt able to form an accurate idea of the different parts, by the nature and 
ſituation of the cleffs with which they are marked; and if he ſhould find any impropriety in the names which 
are given them, he may adopt and aſſociate others more agreeable to his ideas.) 

(5s) Syncopation conſiſts in a note which is protracted in two different times belonging partly to the one 
and partly to the other, or in two different bars; yet not ſo as entirely to occupy or fill up the two times, or 
the two bars. A note, for inſtance, which begins in the imperfect time of a bar, and which ends in the per- 
te& time of the following, or which in the ſame bar begins in the imperfe& part of one time and ends in the 
perfect of the following, is ſyncopated. A note which of itſelf occupies one or two bars, whether the mea- 
ſure conſiſts of two or three times, is not conſidered as ſyncopated : this is a conſequence of the preceding de- 
nition, This note is ſaid to be continued or protracted. In the end of the example Z, the ut of the | 
firlt bar conſiſting of three times is not ſyncopated, becauſe it occupies two whole times. It is the ſame | 
Gs * mi of the ſecond bar, and with the u? of the fourth and fifth. Theſe therefore are continued or pro- | 

ed notes, 

) Times and bars in muſic anſwer the very ſame end as punQuation in language. They determine the 

iſſerent periods of the movement, or the various degree of completion, which the ſentiment, expreſſed by 
that movement, has attained. Let us ſuppoſe, for inſtance, a compoſer in mulic interding to expreſs grief or 1 
2 in all its various gradations, from its firſt and fainteſt ſenſation, to its acme or higheſt poſſible degree. We 
9 not ſay that ſuch a progreſs of any paſſion either has been or can be delineated in practice, yet it may ſerve 
to illuſtrate what we mean tv explain. Upon this hypotheſis, therefore, the degrees of the ſentiment will paſs 1 
om leſs to more ſenſible, as it riſes to its moſt intenſe degree. The firſt of theſe gradations may be called a 3 
1 lime 
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177. A note followed by a point or dot is increaſed 


( 44 ) Part] 


Principles greater fixth. Prin 
of Compo half its value, The %, for inſtance, in the 6fth bar 182. Every note which carries a perfect chord igt © 
lion. pf ths example V, followed by a point, has the va- called a fonic, and the perfect chord is marked by an bn 
199 lue (*) or duration of a minim and of a crotchet at the 8, by a 3, or by a 5, which is written above the note; uy 
Valve we ſame time. but ee theſe numbers are ſuppreſſed. Thus Tote 
Pointe 8 ; , . what, 
uote. @ Crar, IV. Containing a Definition of the principal 2 5 **nnPe 3 the two 27's equally carry'« peice ood 
Chords. 183. Every note which carries a chord of the ns 
Parfoth 178, Tus chord compoſed of a third, a fifth, and ſeventh is called a dominant (art. 102); and this chord. 1 
chords, an oftave, as ut mi fol ut, is called a perfect chord is marked by a 7 written above the note. Thus in Doms 
what, art. 32). the example II. re carries the chord re fa la ut, and * 


fol the chord fol ſi re fa. non by 


If the third be major, as in ut mi 7 ut, the per- 
It is neceſſary to remark, that among the chords of 


fet chord is denominated major: it the third be 


the ſeventh, 


minor, as in /a ut mi la, the perfect chord is minor. 
The perſect chord major conſtitutes what we call the 
major mode; and the perfect chord minor, what we 
term the minor mode (art. 31). 

179. A chord compoſed of a third, a fifth, and a 
ſeventh, as / / re fa, or re fa la ut, &c. is called 
a chord of the ſeventh, It is obvious that ſuch a chord 


how to be is wholly compoſed of thirds in aſcending. 


All chords of the ſeventh are practiſed in harmony, 
ſave that which might carry the third minor and the 
ſeventh major, as ut mih ſol ; and that which might 
carry a falle fifth and a ſeventh major, as / re ſu la&. 
(chap. xiv. Part I.). i 

180. As thirds are either major or minor, and as 
they may be differently arranged, it is clear that 
there are different kinds of chords of the ſeventh; 
there is even one, / re fa la, which is compoſed of a 
third, a falſe fifth, and a ſeventh. 

181. A chord compoſed of a third, a fifth, and 
a ſixth, as fa la ut re, re ſa la ſi, is called a chord of the 


the ſeventh we do not reckon the chord of the 
ſeventh diminiſhed, which is only improperly called 
a _ of the ſeventh : and of which we ſhall ſay more 
below. 

184. Every note which carries the chord of the ga 
great ſixth, is called a ſub- dominant, (art 97, and 42.) nant v 
and is marked with a 6. Thus in the example III. 2d bn 
fa carries the chord of fa la ut re. You ought to re- 
mark that the fixth ſhould always be major, (art. 97, 
and 109). 

185. In every chord, whether perſect, or a chord * 1 
of the ſeventh, or of the great ſixth, the note which tel ue, 
carries this chord, and which is the flatteſt or loweſt, ** 
is called the fundamental note. Thus ut in the ex- See 
ample I. re and /% in the example II. and fa in the" 
example III, are fundamental notes. * 

186. In every chord of the ſeventh, and of thepiſrue 
great ſixth, the note which forms the ſeventh or ſixth of :- 
above the ſundamental, that is to ſay, the higheſt h. 
note of the chord, is called a diſenance. Thus in the 


th, 
what. 


chords 


time, which is likewiſe the moſt convenient diviſion of a bur or meafure into its elementary or aliquot parts, 
and may be deemed equivalent to a comma in a ſentence ; a bar denotes a degree ſtill more ſenſible, and may 
be conſidered as having the force of a ſemicolon ; a ſtrain brings the ſentiment to a tolerable degree of per- 
fection, and may be reckoned equal to a colon: the full period is the end of the imitative piece. It mult 
have been — by obſervers of meaſure in melody or — that the notes of which a bar or meaſure 
conſiſts, are not diverſified by their different durations alone, but likewiſe by eater or leſſer degrees of em- 
phaſis. The moſt emphatic parts of a bar are called the accented parts; thole which require leſs energy in 
expreſſion are called the uneccented. The ſame obſervation holds with regard to times as bars. The ſtroke, 
therefore, of the hand or foot in beating marks the accented part of the bar, the elevation or preparation for 
the ſtroke marks the unaccented part. Let us once more reſume our compoſition intended to expreſs the dit- 
ferent periods in the progreſs of grief or joy. There are ſome revolutions in each of theſe ſo rapid as not to 
be marked by any ſenſible tranſition whether diatonic or conſonant. In this caſe, the moſt expreſſive tone 
may be continued from one part of a time or meaſure to another, and end before the period of that time or 
meaſure in which it begins, Here therefore is a natural principle upon which the praQtice of ſyncopation may 
be founded even in dy : but when muſic is compoſed in different parts to be ſimultaneouſly heard, the con- 
tinuance of one note not divided by regular times and meaſures, nor beginning and ending with either of them, 
whilſt the other parts either aſcend or deſcend according to the regular diviſions of the movement, has not on- 
ly a ſenſible effect in rendering the imitation more perfect, but even gives the happieſt opportunities of diverſi- 
fying the harmony, which of itſelf is a moſt delightful perception. ; 
For the various diſpoſitions of accent in times and meaſures, according to the movement of any piece, 
Treatiſe on Muſic by Alexander Malcolm. 

: For the opportunities of diverſifying harmony afforded by ſyncopation, ſee Rameau's Principles of Compo- 
tion, 
(®) To prevent ambiguity or confuſion of ideas, it is neceſſary to inform our readers, that we have _ 

ed M. D*Alembert in his double ſenſe of the word value, though we could have wiſhed he had diftinguiſhe 
the different meanings by different words. A ſound may be either eſtimated by its different degrees of 1atenie- 
neſs, or by its different quantities of duration. 31 
To ſignify both thoſe ideas the word value is employed by D' Alembert. The reader, therefore, will fin 5 
of importance to diſtinguiſh the value of a note in height from its value in duration. This he may eaſily do, 


” conſidering whether the notes are treated as parts of the diatonic ſcale, or as continued for a greater or lefler 
uration. 


ſee a 


kl 
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dals, 


words of the ſeventh fol re fa, re fa la ut, fa and 
are the diſſonances, viz. fa with relation to fol in 
the firſt chord, and ut with relation to re in the 
ſecond. In the chord of the great ſixth /a la ut re, 
72 is the diſſonance (art. 120.); but that re is only, 
properly ſpeaking, a diſſonance with relation to ut 
from which it is a ſecond, and not with reſpe& to fa 


third /a above re is naturally minor, I place above re a 
ſharp, as you may ſee in example IV. In the fame 
manner the chord of the feventh re faX la ut, and the 
chord of the great fixth re fa la ſi, is marked with a X 
above re, — above the & 2 7 or a 6, (ſee V. and VI.). 

On the contrary, when the third is naturally major, 
and if you ſhould ineline to render it minor, you muſt 
place above the fundamental note a h. Thus the 
examples VII. VIII. IX. ſhew the chords /o/ fh re 


fel, fol ftp re fa, fol i h re mi, (TT). 
Char. V. Of the Fundamental Baſs. 


ndamen- 189. INvEnT a modulation at your pleaſure; and 


under this modulation let there be ſet a baſs compoſed 


orm. of different notes, of which ſome may carry a perfect 


chord, others that of the ſeventh, and others that of 
the great ſixth, in ſuch a manner that each note of 
the modulation which anſwers to each of the baſs, may 
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( 45 ) 


be one of thoſe which enters into the chord of that Principles 
note in the baſs; this baſs being compoſed according of — 
to the rules which ſhall be immediately given, will be. 

the fundamental baſi of the modulation propoſed. See gee Funda- 


Part I. where 7he nature and principles of the funda» mental boſs. 


mental baſs are explained. 
Thus (Exam. XVIII.) you will find that this mo- 


from which it is 3 =_ _— Os I 4 and 3 10 dulation, ut re mi fa ſol la 7 ut, has or may admit for 
209 
ie nd 187. When & chord Os ine ieren 19 mpoled Of - fundamental baſs, r Gl ut fo wt re fol at. 
le do a third major followed by two thirds minor, 1 In reality, the firſt Lark 5 in ww upper-part is 
aut, fundamental note of this chord is called the ftenic rad in the chant if in Hef te of. ln the bets. 
deminant. In every other chord of the ſeventh the +. chord is nt my fol ut ; the ſecond note re in the 
tundamental is called the imple dominant, (art. 102.) f ts End N n at fol f re fa, which is the 
Thus in the chord fol $+ fa, the fundamental % chord of the ſecond note in the baſs, &c. and the baſs 
is the tonic dominant: but in the other chords of the f; compoſed only of notes which carry a perſect chord, 
3 * od py = ws Ke. the fundamen- or that of the ſeventh, or that of the great ſixth. 
s ut and re are imple don 7. 1 . . 
5g i 188. In every . whether perfect, or of the — pM A according to the rules which 
ol ſeventh, or of the fixth, if you have a mind that the ne 
«ren- third above the fundamental note ſhould be major, Cray. VI. Rules for the Fundamental Baſs. 
1 though it is naturally 3 Jo 2 _y 190. ALL the notes of the fundamental baſs being Rules for 
e verſa above the W 2 * 1 h only capable of carrying a perfect chord, or the chord the forma- 
would mark the perfect major chord re faX /a re, as the of the — or that of the great ſixth, are either ten of this 


tonics, or dominants, or ſub-dominants; and the domi- _ 


nants may be either {imple or tonic. 

The fundamental bats ought always to begin with 
a tonic, as much as it is practicable. And now follow 
the rules for all the ſucceeding chords; rules which 
are evidently derived from the principles eſtabliſhed in 
the Firſt Part of this treatiſe. To be convinced of 
this, we ſhall find it only neceſſary to review the articles 


34, 91, 122, 124, 126, 127. - 
RuLe I. 

191. In every chord of the tonic, or of the tonic 
dominant, it is neceſſary that at leaſt one of the notes 
which form that chord ſhould be found in the chord 
that precedes it. l 
Rur II. 


192. In every chord of the ſimple dominant, it is 
neceſſary that the note which conſtitutes the ſeventh, 


or 

i 

(rr) We may only add, that there is no occafion for marking theſe ſharps or flats when they are ongreelly 
placed at the cleff, For inſtance, if the ſharp be upon the cleff of /a (ſee Exam. X.), one may ſatisfy himſelf ; 
with fimply writing re, without a ſharp to mark the perfect chord major of re, re ak la re. In the ſame 1 


manner, in the Example XI. where the flat is at the cliff upon /, one may ſatisfy himſelf with ſimply writing | if 
/o!, to mark the perfect chord minor of fol Ah re ſol. | | | 
But if a cafe occurs where there is a ſharp or a flat at the cleff, if any one ſhould wiſh to render the chord F/ 
minor which is major, or vice verſa, he muſt place above the fundamental note a h, or natural. Thus the = 
Example XII. marks the minor chord re fa la re, and Example XIII. the major chord // % re fol. — A. 
Frequently, in lieu of a natural, a flat is uſed to ſignify the minor chord, and a ſharp to ſignify the 
* Thus Example XIV. marks the minor chord re fa la re, and Example XV. the major chord fo/ ff | 
vs 
hen in a chord of the great ſixth, the diſſonance, that is to ſay, the ſixth, ought to be ſharp, and 4 
when the ſharp is not found at the cleff, they write before or after the Ga &; and if this ſixth ſhould be flat 1 
according to the cleff, they write a h. | | x 
In the ſame manner, if in a chord of the ſeventh of the tonic dominant, the diſſonance, that is to ſay, the 
m_—_ ought to be flat or natural, they write by the fide of the ſeventh a h or a h. Many muſicians, when 
r- from the ſimple dominant ought to be altered by a ſharp or a natural, have likewiſe written by the 
= of the ſeventh a N or a h; but M. Rameau ſuppreſſes theſe ebaracters. The reaſon ſhall be given below, 
ic os ſpeak of chords by ſuppoſition. 
* there be a ſharp on the cleff of fa, and if I ſhould incline to mark the chord / / re fa, or the chord la ut | 
wb. would place before the ſeventh or the fixth a hora h. 1 
1 bes > lame manner, if there be a flat on the cleff at /, and if I ſhould incline to mark the chord ur mi fel ff, {| 
ould place before the ſeventh a N or a g and ſo of the reſt. -| 
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Principles or diſſonance, ſhould likewiſe be found in the preceding 


of Compo- chord. 
ſition. 


Rotz III. 

193. In every chord of the ſub- dominant, at leaſt 
one of its conſonances muſt be found in the preceding 
chord. Thus, in the chord of the ſub-dominant /a la 
ut re, it is neceſſary that /a, la, or ut, which are the 
conſunances of the chord, ſhould be found in the 
chord preceding. The diſſonance re may either be 
found in it or not. 

Route IV. 


194. Every ſimple or tonic dominant ought to de- 
ſcend by a fifth. In the firſt caſe, that 1s to ſay, 
when the dominant 1s fimple, the note which follows 
can only be a dominant; in the ſecond it may be any 
one you chooſe; or, in other words, it may either 
be a tonic, a tonic dominant, a ſimple dominant, or a 
ſub- dominant. Tt is neceſſary, however, that the 
conditions preſcribed in the fecond rule ſhould be ob- 
ſerved, if it be a fimple dominant, 

This laſt reflection is neceſſary, as you will pre- 
ſently ſee. For let us aſſume the ſucceſſion of the 
two chords Ja utX mi ſel, re fa la ut, (ſee Exam. XIX.) 
this ſucceſſion is by no means legitimate, though in it 
the firſt dominant deſcends by a fifth; becauſe the ut 


which forms the diſſonance in the ſecond chord, and 


which belongs to a fimple dominant, 1s not in the pre- 
ceding chord. But the ſucceſſion will be admiſſible, 
if, without meddling with the fecond chord, one 
ſhould take away the ſharp carried by the ut in the 
firſt; or if, without meddling with the firſt chord, one 
ſhould render t or / ſharp in the ſecond (uv); or 
in ſhort, if one ſhould ſimply render the re of the ſe- 
cond chord a tonic dominant, in cauſing it to carry 
faX inſtead fa natural (119. & 122.). yg” 
It is likewiſe by the ſame rule that we ought to 
reject the ſucceſſion of the two following chords, 
re fa la ut, fol ſi re fa; 
(ſee Exam. XX.). 
Rurk V. | 
195. Every ſub-dominant ought to riſe by a fifth; 
and the note which follows it may, at your pleaſure, be 
either a tonic, a tonic dominant, or a ſub-dominant. 
1 | REMARK. 
Other rules Of the five fundamental rules which have now been 
ſubſtituted. given, inſtead of the three firſt, one may ſubſtitute 
the three following, which are nothing but conſe- 


(vv) In this chord it is neceſſary that the ut and fa ſhould be ſharp at the ſame time; for the chord re a 
la ul &, in which ut would be ſharp without the fa, is excluded by art. 179. n 
(xx) When the baſs riſes or deſcends from one tonic to another by the interval of a third, the mode is 


quences from them, and which you may paſs unnoticed »;,. 
if you think it proper. of Ga 
Rur I. lun 

If a note of the fundamental baſs be a tonic, ad 
riſe by a fifth or a third to another note, that ſecond 
note may be either a fonic, (34. & 91.) ſee Exam. 
ples XXI. and XXII. (xx); a tonic dominant, (124. 
ſee XXIII. and XXIV.; or a ſub dominant, (124. 
ſee XXV. and XXVI.; or, to expreſs the rule more 
ſimply, that ſecond note may be any one you pleaſe, 
except a /imple dominant. 

RuLre IL | | 

If a note of the fundamental baſs be a-tonic, and 
deſcend by a fifth or a third upon another note, this 
ſecond note may be either a tonic, (34. & 91.) ſee 
Exam. XXVII. and XXVIII.; or a tonic dominant, 
or a ſimple dominant, yet in ſuch a manner that the 
rule of art. 192. may be obſerved, (124.) fee XXIX. 
XXX. XXXI. XXXII.; or a ſub-dominant (124.), 
ſee XXXIII. and XXXIV. 

The procedure of the baſs ut mib ſol ut, fa la ut mi, 
from the tonic ut to the dominant fa (Ex. XXXV.), 
is excluded by art. 192. 

RuLs III. | 

If a note in the fundamental baſs be a tonic, and 
riſe by a ſecond to another note, that note ought to be 
a tonic dominant, or a ſimple dominant (101. & 102.). 
See XXXVI. and XXXVII. (vv). 

We muſt here advertiſe our readers, that the exam- 
ples XXXVIII. XXXIX. XL. XLI. belong to the 
fourth rule above, art. 194.; and the examples XLII. 
XLIII. XLIV. to the fifth rule above, art. 195. See 
the articles 34, 35, 121, 123, 124. 

REMARK I. | 10 

196. The tranſition from a tonic dominant to a Perſe ul 
tonic is called an abſolute repoſe, or a perſect cadence pe 
(73); and the tranſition from a ſub-dominant to 2 0% 8 
tonic is called an imperſect or irregular cadence (73); how en 
the cadences are formed at the diſtance of four bars pop 
one from another, whilſt the tonic then falls within 
the firſt time of the bar. See XLV. and XLVI. 

RE MARK II. 106 

197. We muſt avoid as much as we can, ſyncopa- Sync- 
tions in the fundamental baſs; that, within the firſt tion 
time of which a bar is conſtituted, the ear may be en- 5 * 
tertained with a harmony different from that which it ame 


had before perceived in the laſt time of the preceding baſ by 
bar. cence. 


commonly changed; that is to ſay, from a major it becomes a minor. For inſtance, if I aſcend from the 
tonic ut to the tonic , the major mode of ut, ut mi fol ut, will be changed into the minor mode of mi, 11 
fol ji mi. For what remains, we muſt never aſcend from one tonic to another, when there is no foun 
common to both their modes; for example, you cannot riſe to the mode of ut, ut mi fol ut, from the minor 
mode of ih, mi) eh fi mib (g91.). ; 
(vv) By this we may ſee, that all the intervals, viz. the third, the fifth, and ſecond, may be admitted 
in the fundamental baſs, except that of a ſecond in deſcending. For what remains, it is very Proper x 
remark, that the rules immediately given for the fundamental baſs are not without exception, as e 
compoſitions in muſic will certainly diſcoverz but theſe exceptions being in reality licences, and for the mo 
part in, oppoſition to the great principle of connection, which preſcribes that there ſhould be at leaſt one note 
in common between a preceding and a ſubſequent chord, it does not ſeem neceſſary to entertain 19 1 * 
with a minute detail of theſe | Sal in an clementary work, where the firſt and moſt eſſential rules of the 
art alone ought to be expected. | 


M U 
| Nevertheleſs, ſyncopation may be ſometimes 
fundamental baſs, but it is by a li- 


Part II. 

f ciples bar. : 
Compo · admitted in the 
ſition. cence (22). 


Car, VII. Of the Rules which ought to be ob- 
ſerved in the Treble with relation to the Funda- 


mental Baſs. 

| 198. Tur treble is nothing elſe but a modulation 
inen Hove the fundamental baſs, and whoſe notes are found 
- in the chords of that baſs which correſponds with it, 
(189.) Thus in Ex. XVIII. the ſcale ut re mi fa fol la 
i ut, is a treble with reſpe& to the fundamental baſs 
ut fol ut fa ut re fol ut. Wo 
199. We are juſt about to give the rules for the 
a treble; but firſt we think it neceſſary to make the two 

— — following remarks. 
race to 1. It 18 obvious, that many notes of the treble may 
nn of anſwer to one and the ſame note in the fundamental 
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Rorx I. for the Tree, 
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200. If the note which forms the ſeventh in a chord of Compo- 


of the ſimple dominant is found in the treble, the note 
which precedes it muſt be the very ſame, This is 
what we call a diſcord prepared (122). For inſtance, 
let us ſuppoſe that the note of the fundamental baſe 


| ſhall be re, bearing the chord of the ſimple dominant 


re ſa la ut; and that this wt, which (art. 18. & 118.) 
is the diſſonance, ſhould be found in the treble ; it is 
neceſſary that the note which goes before it in the 
treble ſhould likewiſe be an ut. 

201. And it is requiſite to obſerve, that, according 
to the rules which we have given for the fundamental 
baſs, ut will always be found in the chord of that note 
in the fundamental baſs which precedes the fimple 
dominant re. See XLVIII. XLIX. L. In the 
firſt example the diſſonance is ut, in the ſecond %, 


and in the third ; and theſe notes are already in the 


ſition, 


dere baſs, when theſe notes belong to the chord of the 
* ſame note in the fundamental baſs. For example, this 
y modulation ut ui fol mi ut, may have for its funda- 
mental baſs the note ut alone, becauſe the chord of 
that note comprehends the ſounds ut, mi, ſol, which are 

found in the treble. | 
2. In like manner, a fingle note in the treble may, 
for the ſame reaſon, anſwer to ſeveral notes in the baſs. 
For inſtance, /o alone may anſwer to theſe three notes 


in the baſs, ut /ol ut (AAA). * 


preceding chord 1 
urg II. 


202. If a note of the fundamental baſs be a tonic 
dominant, or a ſimple dominant, and if the diſſonance 
be found in the treble, this diſſonance in the ſame 
treble ought to deſcend diatonically. But if the note 
of the baſs be a ſub-dominant, it ought to riſe dia- 
tonically. This diſſonance which riſes or deſcends 
diatonically, is what we have called a difonance ſaved 
or reſolved (129, 130.). See LIL. LIII. LIV. 

203. One 


(21) There are notes which may be found ſeveral times in the fundamental baſs in fucceſſion with a diffe- 
rent harmony. For inſtance, the tonic ut, after having carried the chord ut mi ſol ut, may be followed by 
another ut which carries the chord of the ſeventh, provided that this chord be the chord of the tonic dominant 
ut mi fol ih. See LXXII. In the ſame manner, the tonic ut may be followed by the ſame tonic ut, which 
may be rendered a ſub-· dominant, by cauſing it to carry the chord ut mi fol la. See LXXIII. 

A dominant, whether tonic or fimple, ſometimes deſcends or riſes upon one another by the interval of a 
tritone or falſe fifth. For example; the dominant fa, carrying the chord /a /a ut mi, may be followed by ano- 
ther dominant /i, carrying the chord / re fa la. This is a licence in which the muſician 2 himſelf, that 
he may not be obliged to depart from the ſcale in which he is; for inſtance, from the ſcale of ut to which 74 
and / belong. If one ſhould deſcend from /a to „, by the interval of a juſt fifth, he would then depart from 
that ſcale, becauſe /h is no part of it. | 

(AAA) There are often in the treble ſeveral notes which may, if we chooſe, carry no chord, and be regarded 
merely as notes of paſſage, ſerving only to connect between themſelves the notes that do carry chords, and to 
form a more agreeable modulation. "Theſe notes of paſſage are commonly quavers. See Exam. XLVII. in 
which this modulation ut re mi fa fol, may be regarded as equivalent to this other, ut mi ſol, as re and fa are 
no more than notes of paſſage. So that the baſs of this modulation may be ſimply. «t ſol. | 

When the notes are of equal duration, and arranged in a diatonic order, the notes which occupy the per- 
fe& part of each time, or thoſe which are accented, ought each of them to carry chords.. Thoſe which oc- 
cupy the imperfect part, or which are unaccented, are no more than more mere notes of paſſage. Sometimes, 

owever, the note which occupies the imperfe& part may be made to carry harmony ; but the value of this. 
note is then commonly increaſed by a point which is placed after it, which proportionably diminiſhes the con- 
tnuance of the note that occupies the perfect time, and makes it paſs more ſwiftly. 

When the notes do not move diatonically, they ought generally all of them to enter into the chord which is 
Placed in the lower part correſpondent with theſe notes. | 

(BBB) There is, however, one caſe in which the ſeventh of a-fimple dominant may be found in a modulation | 
without being prepared. It is when, having already employed that dominant in the fundamental baſs, its ſe- : 
renth is afterwards heard in the modulation, as long as this dominant may be retained. For inſtance, let us. | 

re: 


imagine this modulation, ut re ut fi 
« 
* F 


(ſee Example LI.) ; the re of the fundamental baſs anſwers to the two notes re ut of the treble. The diſ- ; 9 


onance ut has no need of preparation, becauſe the note re of the fundamental baſs having already been em- 


ployed for the re which precedes ut, the diſſonance ut is afterwards preſented, below which the chord re may 
© preſerved, or re In la ut. | | 


ut 


and this fundamental baſs, re fel uf 
7 


(48) MUS IC 


p 
Principles 203. One may likewiſe obſerve here, that, accord- and a ſixth, is called the chord of the est Axih; K 
of 3 to the rules for the fundamental baſs which we marked with a 6 or a & 6. In this chord thus figured of 
I . U 


have given, the note upon which the diſſonance ought 
to deſcend or riſe will always be found in the ſubſe- 
quent chord (ccc). 

Crae. VIII. Of the Continued Baſs, and its Rules, 


204. A conTinvenr® or thorough baſs, is nothing 


the third is minor, and the ſixth major, as it i ſry 
be perceived. ( See LX.) iro, 
The chord fa /o/ re, compoſed of a ſecond, a tri. 
tone, and a fixth, is called the chord of the tritone, 


* rg thus 4+, thus *, or thus 4. (See 


® See Conti- 


nued baſs. elſe but a fundamental baſs whoſe chords are inverted. 207. In the chord of the ſimple dominant r+ /a la 
2 We invert a chord when we change the order of the at, we find, 


baſs, what, notes which compoſe it. For example, if inſtead of 
the chord /o/ þ re fa, I ſhould ſay / re fa ol, or re 
fa fol fi, &c. the chord is inverted. Let us ſee then, 


t. Fa la ut re, a chord of the great ſixth, which i; 
compoſed of a third, a fifth, and a fixth, and which 
is figured with a . 


210 See LXIII. (pvp). 
Chords in- in the firſt place, all the poſſible ways in which a chord 2. La ut re fa, a chord of the leſſer fixth, which is 
_ may be inverted, > figured witha 6, See LXIV. (dE). 


The ways in which a PerrecT CHorD may be In- 
VERTED. 


205. The perfect chord ut mi ſol ut may be invert- 
ed in two different ways. 

1. Mi fol ut mi, which we call a chord of the Arth, 
compoſed of a third, a fixth, and an octave and in this 
caſe the note i is marked with a 6. (See LVI.) 

2. Sol ut mi fol, which we call a chord of the fixth 
and fourth, compoſed of a fourth, a fixth, and an oc- 
tave; and it is marked with a 4. (See LVII.) 

The perfect minor chord is inverted in the ſame man- 
ver. 


The ways in which the CnorD of the SEvExTH may be 
INvERTED. 


206. In the chord of the tonic dominant, as fol 
re fa, the third major / above the fundamental note 
fol is called a ſenſible note (77.) ; and the inverted 
chord „ re fa fol, compoſed of a third, a falſe fifth, 
and fixth, is called the chord of the falſe fifth, and 
is marked with an 8 or a hs (fee LVIII. and LIX.) 

The chord re fa ſol ſi, compoſed of a third, a fourth, 


(ccc) When the treble ſyncopates in deſcending diatonically, it is common enough to make the ſecond part 
of the ſyncope carry a diſcord, and the firſt a concord. 


3. Ut re fa la, a chord of the ſecond, compoſed of 
a ſecond, a fourth, and a fixth, and which is marked 
with a 2. See LXIL (rex). 


The ways in which the Cuno of the ſub-domiant 
may be inverted. 


208. The chord of the ſub-dominant, as fa la ut 
re, may be inverted in three different manners ; but 
the method of inverting it which is moſt in practice 
is the chord of the leſſer ſixth 4a ut re fa, which is 
marked with a 6, and the chord of the ſeventh re fa l 
ut. See LXIV. 


RuLEes for the ConTiInveD Bass. 


200. The continued baſs is a fundamental baſs, 
whoſe chords are only inverted in order to render it 
more in the taſte of ſinging, and ſuitable to the voice. 
See LXV. in which the fundamental baſs which in it- 
ſelf is monotonic and little ſuited for finging, ut fo/ ut 
fol ut ſo] ut, produces, by inverting its chords, this con» 
tinued baſs highly proper to be ut ſi ut re mi fa 
mi, &c. (d.) 
The continued baſs then is properly nothing _ 
ut 


See Example LV. where the firſt part of the ſynco- 


pated note ſel is in concord with the notes ut mi ſel ut, which anſwer to it in the fundamental baſs, and where 
the ſecond part is a diſſonance in the ſubſequent chord /a ut mi fol. In the ſame manner, the firſt part of the 
ſyncopated note ſ is in concord with the notes re fa la ut, which anſwer to it; and the ſecond part is a dil- 
ſonance in the ſubſequent chord ſel , re fa, which anſwer to it, &c. 

DDD) We are obliged to mark likewiſe, in the continued baſs, the chord of the ſub-dominant with a 5, 
which in the fundamental baſs is figured with a 6 alone; and this to diſtinguiſh it from the chords of the fixth 
and of the leſſer ſixth. (See Examples LVI. and LXIV.) For what remains, the chord of the great fixth in the 
fundamental baſs carries always the fixth major, whereas in the continued baſs it may carry the fixth minor. 
For inſtance, the chord of the ſeventh ut mi fol fi, gives the chord of the great fixth i /o/ ſi ut, thus impro- 
perly called, fince the ſixth from mi to ut is minor. | AE 

(txt) M. Rameau has juſtly obſerved, that we ought rather to figure this leſſer ſixth with a J, to diftin- 
guiſh it from the ſenſible fixth which ariſes from the chord of the tonic dominant, and from the ſixth which 
ariſes from the perfect chord. In the mean time he figures in his works with a 6 alone, the leſſer fixths which 
do not ariſe from the tonic dominant ; that is to ſay, he figures them as thoſe which ariſe from the perfect 
chord; and we have followed him in that, though we thought with him, that it would be better to mark this 
chord by a particular figure. | a 

(rrr) The chord of the ſeventh / re ſa la gives, when inverted, the chord / la fi re, compoſed of a third, 
a tritone, and a ſixth. This chord is commonly marked with a 6, as if the tritone were a juſt fourth. It 18 
his buſineſs who performs the accompaniment, to know whether the fourth above a be a tritone or 3 fourth 


6 
redundant. One may, as to what remains, figure this chord thus 4+. 


(666) The continued baſs is proportionably better adapted to fioging, as the ſounds which form it more 
ſcrupulouſly obſerve the diatonic order, becauſe this order is the moſt agreeable of all. We muſt therefore en- 
deavour to preſerve it as much as poſſible. It is for this reaſon that the continued baſs in Example LXV. iö 


much more in the taſte of ſinging, and more agreeable, than the fundamental baſs which anſwers to it. 


art II. M U 81 C. AW} 


ge but a treble with reſpe& to the fundamental baſs. ' Its practice upon notes which are ſyncopated in deſcend- Fre. 
— rules immediately follow z which are properly no other ng, becauſe theſe notes are diſſonances which ought ot N 
on. than thoſe already given for the treble, to be prepared and reſolved (200, 202.) See the ex- ; 
w” Route 1 | ample LXVI. where the ſecond at, which is ſyncopa- 
x ted, and which deſcends afterwards upon /, carries the 
chord of the ſecond (111). 


CAT. IX. Of ſome Lirences afſumed in the Funda- 


210. Every note which carries the chord of the falſe 
fifth, and which of conſequence muſt be what we have 
called a ſenſible note, ought (77) to riſe diatonically 
upon the note which follows it. Thus in example 


IXV. the note J, carrying the chord of the falſe fifth damental Baſs. 
marked with an 8, riſes diatonically upon ut (uU). $ 1. Of BROREX and INTERRUPTED CADENCES, 8 
Rur II. 213. The broken cadence is executed by means of Broken ca- 


211, Every note carr ying the chord of the tritone a dominant which rifes diatonically upon another, or dence 3 
ſhould deſcend diatonically upon the ſubſequent note. upon a tonie by a licence. See, in the example LXXIV. executed. 


Thus in the ſame example LXV. /a, which carries the % la, (132, and 134). 212 
chord of the triton figured with a 4+, deſcends diato- 214. The interrupted cadence is formed by a do- 8 
nically upon . (Art. 202.) minant which deſcends by a third upon another (136). hben form- 
Rurte III. | See, in the example LXXV, / mi (LLL). ed. 
212. The chord of the ſecond is commonly put in "Theſe cadences ought = — 2 permitted but _ 
N ; 8 * 


(unn) The continued baſs being a kind of treble with relation to the fundamental baſs, it ought to obſerve 
the ſame rules with reſpe& to that baſs as the treble. Thus a note, for inſtance re, 1 a chord of the 
ſeventh re fa la ut, to which the chord of the ſub-dominant /a la ut re correſponds in the fundamental baſs, 
ought to riſe diatonically upon i, (art. 129, ne 2. and art. 202.) 

in) When there is a 7e in the treble, the note of the continued baſs ought to be the ſame with that of the 
fundamental baſs, (ſee example LXVII.) Ia the cloſes which are found in the treble at / and ut (bars third 
and fourth), the notes in the fundamental and continued baſs are the ſame, viz. /o/ for the firſt cadence, and ut for 
the ſecond. This rule ought above all to be obſerved in final cadences which terminate a piece or a modulation. 

It is neceſſary, as much as poſſible, to prevent coincidences of the ſame notes in the treble and continued 
baſs, unleſs the motion of the continued baſs ſhould be contrary to that of the treble. For example, in the ſe- 
cond note of the ſecond bar in. example LXVII. i is found at the ſame time in the continued baſs and in the 
treble: but the treble deſcends from / to i, whilſt the baſs riſes from re to i. | 

Two octaves, or two fifths, in ſucceſſion, muſt likewiſe be ſhunned. For inſtance, in the treble ſounds // ui, 
the baſs muſt be prevented from ſounding /e mi, ut la, or re fi; becauſe in the firſt caſe there are two octaves in 
ſucceſſion, // againſt ſol, and mi againſt ; and becauſe in the ſecond caſe there are two fifths in ſucceſſion, ut 
againſt ol, and /a againſt i, or re againſt „el, and / againſt zi. This rule, as well as the preceding, is founded 
upon this principle, that the continued ba ought not to be a copy of the treble, but to form a different melody. 

Every time that ſeveral notes of the continued baſs anſwer to one note alone of the fundamental, the com- 
poler ſatisfies himſelf with figuring the firſt of them. Nay, he does not even figure it if it be a tonic; and he 
draws above the others a line, continued from the note vpon which the chord 1s 13 See example LXVIII. 
where the fundamental baſs ut gives the continued baſs wu? mz ſel mi: the two mi's ou ht in this baſs to carry 
the chord 6, and % the chord 4: but as theſe chords are comprehended in the perfect chord ut mi fol ut, 
which is the firlt of the continued baſs, we place nothing above ut, only we draw a line over at mi fol mi. 

In like manger, in the ſecond bar of the ſame example, the notes fa and re of the continued baſs, riſing 
from the note /o/ alone of the fundamental baſs which carries the chord fol re fa; we think it ſufficient to 
figure /i with the number of the tritone 4X, and to draw a line above / and re. 
| It ſhould be remarked, that this fa ought naturally to deſcend to , but this note is conſidered as ſubſiſt- 
wg ſo long as the chord ſubſiſts; and when the chord changes, we ought neceſſarily to fiad the ani, as may be 
ſcen by that example, | 

In general, whilſt the ſame chord ſubſiſts in paſſing through different notes, the chord is reckoned the ſame 
0 il the firſt note of the chord had ſubſiſted; in ſuch a manner, that, if the firſt note of the chord is, for in- 
_ I ſenſible note, we ought to find the tonic when the chord changes. See example LXIX. or this con- 

If als, ut /i fol i re aut, is reckoned the ſame with this ut / ut. (Example LXX.) : 

| a ſingle note of the continued baſs anſwers to ſeveral notes of the fundamental baſs, it is figured with the 
aps chords which agree to it. - For example, the note fo in a continued baſs may anſwer to this funda- 

=Y als ut ſol ut, (lee example LXXI.); in this caſe, we may regard the note /o/ as divided into three 
parts, of which the firſt carries the chord 2, the ſecond the chord 7, and the third the chord 4. ; 
FE "+ el repeat here, with reſpect to the rules of the continued baſs, what we have formerly ſaid 8 

Ae of the fundamental baſs in the note upon the third rule, art. 193. The rules of the continued baſs 
rules Rh which practice and the peruſal of good authors will teach. There are likewiſe ſeveral other 
ae * might require a conſiderable detail, and which will be found in the Treatiſe of Harmony by M. Ra- 

: * 5 — Theſe rules, which are proper for a complete diſſertation, did not appear to me indiſpen- 
8 cellary in an elementary efay upon muſic, ſuch as the preſent. The books which we have quoted at the 

Rafi: preliminary diſcourſe will more particularly inſtruct the reader ory this practical detail. 

) One may ſometimes, but very rarely, cauſe ſeveral tonics in ſucceſſion to follow eas another in aſcend- 
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Principles ly and with precaution. 
of Compo- 
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ſition. 


113 


Chord by the fundamental baſs, we add ſometimes, in the conti- 


ſuppoſi- 


tion, What. hich is a third or a fifth below; and the chord which 
Gee S«ppoſi- reſults from it in this continued baſs is called x chord 


tin, 


214 


Thele diffe- 
hords , a , 
_ aq tion are of different kinds. For inftance, the chord of 


how figu- the tonic ſol / re fa gives, 


ted. 


— — — — . — 


XU S816. 
out the ſenfible note, for reaſons which we ſhall 5! 


$ 2. Of SuPPosITIONs 


ced to ut fa fol-re, and marked with ! or 1. 
215. When a dominant is preceded by a tonic in ut fo { Fat, 


2. By adding the third zi, we ſhall have the chord 
mi fol fi re fa, called a chord of the ninth, and compo. 
ſed of a third, fifth, ſeventh, and ninth. It is Ggured 
with a 9. This third may be added to every third of 
the dominant. See LXXVII. (900). 

3. If to a chord of the ſimple dominant, as 7. fa 
la ut, we ſhould add the fifth /o/, we would have the 
chord fol re fa la ut, called a chord of the eleventh, and 
which is figured with a. or 5. (See, LXXVIIL) 


Onr$zrnrve 


nued baſs to the chord of that dominant, a new note 


by ſuppoſition. 

1 let us ſuppoſe that in the fundamental 
baſs we have a dominant // carrying the chord of the 
ſeventh ol i re fa; let us add to this chord the note 
ut, which is a fifth below this dominant, and we ſhall 
have the total chord ut % i re fa, or ut re fa ſo |, 
which is called a chord by ſuppoſition (um). 


Of the different tings of chords by ſuppoſition. 
216. It. is eaſy to perceive, that chords by ſuppoſi- 


neath, we er this chord of the continued bak 
ut mi fol {i re, but they ſuppreſs the ſeventh /, for rea- 
ſons which. ſhall be explained in the — 
art. 219. In this ſtate the chord is ſimply compoſed of 
a third, fifth, aud ninth, and is marked with a 9. Ste 
LXXIX. (err). 


1. By adding the fifth ut, the chord ut % re fa, 
called a chord of the ſeventh redundant, and compoſed 
of a fifth, ſeventh, ninth, and eleventh. It is figured 
with a K7; fee LXXVI. (uns). This chord rs not 
practiſed but upon the tonic, They ſometimes leave 


ing or deſcending diatonically, as ut mi fol ut, re fa la re, ſih re fa ſih; but, befides that this ſucceſſion is 
barſh, it is neceſſary, in order to render it practicable, that the fifth below the ſirſt tonic ſhould be found in the 
chord of the tonic following, as here fa, a fifth below the firſt tonic ut, is found in the chord re f la re, end 
in the chord ff re fa fib (37 and note G.) | 

(mmm) Though ſuppolition be a kind of licence, yet it is in ſome meaſure founded on the experiment rela- 
ted in the note (F), where you may ſee that every principal or fundamental ſound cauſes its twelfth and ſe- 
venteenth major in deſcending to vibrate, whilſt the twelfth and the ſeventeenth major aſcending reſound: which 


ſeems to authorize us in certain caſes to join with the fundamental harmony this twelfth and ſeventeenth in de- 


ſcending, or which is the ſame thing, the faſth or the third beneath the fundamental ſound. 

Even without having recoarſe to this experiment, we may remark, that the note added beneath the funda- 
mental ſound, cauſes that very fundamental ſound to be heard. For inſtance, ut added beneath fol, eauſes fol 
to reſound. Thus / is found in fome meaſure to be implied in ut. 

If the third added beneath the fundamental ſound be minor, for example, if to the chord /// , re fa, we add 
the third -/, the ſuppoſition is then no longer founded on the experiment, which only gives the ſeventeenth 
major, or, what is the ſame thing, the third major beneath the fundamental ſound. In this caſe the addition of 
the third minor mult be conſidered as an extenſion of the rule, which in reality has no foundation in the chords 
emitted by a ſonorous body, but is authorized by the ſanction of the ear and by praQical experiment. 

(vx) Many muſicians figure this chord with a X;; M. Rameau ſuppreſſes this 2, and merely marks it to 
be the ſeventh redundant by a 7K or K7. But it may be ſaid, how ſhall we diſtinguiſh this chord from the ſe- 
venth major, which, as it would ſeem, ought to be marked with a 7%? M. Rameau anſwers, that there is n0 
danger of miſtake, becauſe in the ſeventh major, as the ſeventh ought to be prepared, it is found in the prece- 
ding chord; and thus the ſharp ſubſiſting already in the preceding chord, it would be uſeleſs to repeat it. 

7 


* | 
Thus re foh, according to M. Rameau, would indicate re faX la ut, fol fi re fak. If we would change fx 
7 
* 
of the ſecond chord into /a, it would then be neceſſary to write re 7) In notes ſuch as uf, whoſe natural ſe. 
venth is major, the figure 7 preceded or followed by a ſharp will ſufficiently ſerve to diſtinguiſh the chord of 
the ſeventh redundant . ſel ſi re fa, from the fimple chord of the ſeventh ut ni fol fr, which is marked with 2 
7 alone. All this appears juſt and well-founded. : 
(ooo) Suppoſition introduces into a chord diſſonances which were not in it before. For inſtance, if to the 
chord mi fol fi re, we ſhould add the note of ſuppoſition r deſcending by a third, it is.plain that, beſides the 
diſſonance between i and re which was in the original chord, we have two new diffonances, ut / and ut tei 
that is to ſay, the ſeventh and the ninth. Theſe diffonances, like the others, ought to be prepared and reſol- 
ved. They are prepared by being fyncopated, and reſolved by deſcending diatonically upon, one of the conſo- 
nances of the ſubſequent chord, The ſenſible note alone can be reſolved in aſcending ; but it is even neceſſary 
that this ſenfible note ſhould be in the chord of the tonic dominant. As to the diſſonances which are found in 
he primitive chord, they ſhould always follow the common rules. {Ste art. 202. 


(err) Several muſicians call this laſt chord the chord of the ninth ; and that which, with M. Rameav, we 


he 


Part 
| & give Ny 
in the note agg upon the art. 219; it is then rey. of (; 

fre. 


217. Warn the dominant is not a tonic dominant, bee 
they often take away ſome notes from the chord. For le . 
example, let us ſuppoſe that there is in the fundamen. tech 
tal baſs this ſimple dominant , carrying the chord 3” 


mi fol fi re: if there ſhonld be added the third ut be. — 


218. 


| 


Pon. 


16 
d of 


fant 


bg 


7 
d of 


how 


| 


art II. 


Mary as re fa la ut, when the fifth // is added they {x7h ſenſible and falſe fifth; and it is figured thus &, 


th te· that of la, where the chord of the tonic dominant (109), 


, and 


at fe „ is the tonic dominant (109), and 
ene de LA 2 48 . Pp 8 * Ca. poſed of a fifth redundant, a ſeventh, a ninth, and ele- 


= JU 28'1.9 
218. What is more, is the chord of the ſimple do- fifth, and ſixth major. They call it the chord of the 


frequently obliterate the ſounds fa and a, that too or +4. (See LXXXIII). 
reat a number of diſſonances may be avoided, which 2. The chord re fa fe fi, compoſed of a third, a 
reduces the chord to Fe — "oy yo wo py yer triton, and a ſixth, they call it the chord of the triton 
the fourth and the fifth. It is called a chord & f EK = 4 
2 2 and it is figured with a 4. (See LXXX.) „ 5 and they mark it thus Kh. (Sce 
219. Sometimes they only remove the note /a, and Th 5 14 I% / . 
then the chord ought to be figured with J or 5 (Qgg ). 3. The chord fa , "oy COMPLIES 0. & LOSE 


: redundant, a tritone, and a fixth. They call it the 
220. Finally,,in the mjace nei Sor example, is e of the ſecond redundant, and they figure it thus 


is i 46 ft re; if we add to this chord the third at K2, or +2. See LXXXV. (sss). 


51) 


| 11nciples 
of Compa-— 
lition, 


219 


below, We (hall have wt u folk ft re, called the chord 223. Beſides, ſince the chord fol 2 re Ja, repre- Alterations 


of the fifth redundant, and compoled of a third, a fifth 


redundant, a ſeventh, and a ninth. It is figured with * of : 
: 5 performed as one would perform it upon 
a k5, or a +5. See LXXXI. (nan) / f re; that is to ſay, that it will be neceſſary to 
6 4. Of the CyorD of the DivinisHeD SEVENTH. add to the chord fo/X , re fa, the notes ut or la, which 


i are the third or fifth below , and which will produce 
221. In the minor mode, for inſtance, in that of Ja, „ By addy i, the ode fd a IR fre Jo x 


operate by ſuppoſition upon the firſt of theſe chords, 


ſible note. For this hord the ſometimes ſubſtitute venth, which 18 the octave of the fourth. It 18 called 
that other , , re 2 05 16), Al compoſed of minor * cher d of the fifth redundant and fourth, aud thus mark- 
thirds; and which has for its fundamental ſound the ed 4, or 4. (See 3 | 
ſenfible note l. This chord is called a chard of *: By adding 2 fre I we Fong la folk ſi 
the flat, or diminiſhed ſeventh, and is figured with a / re fa, compoled ot a leventn redun ant, a ninth, an 
in the fundamental baſs, (ſee LXXXII.): but it is eleventh, and a thirteenth minor, which is the octave 


always conſidered as repreſenting the chord of the to- of the ſixth minor. It is called the chord of the ſe- 


ds pro- gic dominant i * N 
. venth redundant and fixth minor, and marked þ6, or h. 


. 222. This chord in the fundamental baſs produces (See LXXXVII.) It is of all chords che moſt harſh, 
lis in the continued baſs the following chords: and the moſt rarely practiſed (TIT). 

nd 2. The chord / re ſa ſel , compoſed of a third, falſe [0g 2 J In 
Zu- 


have fimply called a chord of the ninth, they term a chord of the ninth and ſeventh. This laſt chord they mark 

with a 5; but the denomination and figure uſed by M. Rameau are more fimple, and can lead to no error; be- 

_ the chord of the niath always includes the ſeventh, except in the caſes of which we have already ſpo- 
en, 

(229) They often remove ſome diſſonances from chords of ſuppoſition, either to ſoften the harſhneſs of the 
chord, or to remove diſcords which can neither be prepared nor refolved. For inftance, let us ſuppoſe, that in 
the continued baſs the note wt is preceded by the ſenſible note /, carrying the chord of the falſe fifth, and that 
we ſhould chooſe to form upon this note ut the chord ut ni fol 1 re, we muſt obliterate the ſeventh þ, becauſe 


in my it we ſhould deſtroy the effect of the ſenſible note /, which ought to riſe to ut. 

| In the ſame manner, if to the harmony of a tonic dominant fol fi re fa, one ſhould add the note by ſuppoſi- 

non ut, it is uſual to retrench from this chord the ſenſible note /; becauſe, as the re ought to deſcend diatoni- 

cally to ur, and the /i to riſe to it, the effect of the one would deſtroy that of the other. This above all takes 

place in the ſuſpenſe, concerning which we fhall preſently treat. : a 

f (aug) Suſpgſition produces what we call /aſpen/e; and which is almoſt the ſame thing. Suſpenſion conſiſts 

m retaining as many as poſſible of the ſounds in a preceding chord, that they may be heard in the chord * 
7 

ſueceeds. For inſtance, if this fundamental baſs be given 11 fol ut, and this continued baſs above it 27 ut ut, 

* » | 7 7 K7 

it 1s a ſuppoſition; but if we have this fundamental baſs ur fol fol ut, and this continued baſs above it wt ol ut ut, 

tis a ſuſpenſe ; becauſe the perfect chord of ut, which we naturally expect after % in the continued bais, is 


7 
Suſpended and retarded by the chord ut, which is formed by retaining the ſounds /o/ / re fa of the preceding 
* 


8 s 7 
chord to join them to the note ur in this manner, wt fol fi re fa; but this chord ut does nothing in this caſe but 
ſuſpend for a moment the perfect chord ut mi fol ut, which ought to follow it. | 
: a. The chord of the diminiſhed ſeventh, ſuch as fel fi re fa, and the three derived from it, are termed 
%%, of ſubſtitution, They are in general har/h, and proper for imitating melancholy objects. 
£ 7 As the chord of the diminiſhed ſeventh ſol ſi re fa, and the chord of the tonic dominant mi e /f, 
- rider differ one from the other by the notes . and fa; one may form a diatonic modulation of theſe two 
I : Ons then the fundamental baſs does nothing but paſs from the tonic dominant to the ſenſible note, and 
f " note to the tonic dominant, till it arrives at the tonic. (See XCII.) : 
vr dhe ſame reaſon, as the chord of the diminiſhed ſeventh fol {i re fa, and the chord / re ſa la, which 
I carries 


. . by ſuppoſi- 
ſents the chord vi fol % , re, it follows, that if 4 


which they 
produce 


what, and 


how figu- 
red. 


1 * » 3 = by * 2 4 1 - 
- —- —— ¶ ͤ 22 —— — 
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Liconce 1ſt. 


Licence 2d. 


In the Treatiſe of Harmony by M. Rameau, and 
may be ſeen a much longer detail of the 
chords by ſuppofition : But here we delineate the ele- 
ments alone, 


Cuay. X. Of ſome Licences uſed in the Treble and 
Continued Baſs. 


224. SOMETIMES in a treble, the diſfonance which 
ought to have been reſolved by deſcending diatonically 
upon the ſucceeding note, inftead of deſcending, on the 
contrary rifes diatonically : but in that caſe, the note 
upon which it ought to have deſcended mult be found 
in ſome of the other parts. This licence ought to be 
rarely practiſed. 

In like manner, in a continued baſs, the diſſonance 
in a chord of the ſub- dominant inverted, as la in the 
chord la ut mi fel, inverted from ut mi ſol la, may 
ſometimes deſcend diatonically inſtead of riſing as it 
ought to do, art. 129. n* 2.; but in that caſe the note 
ought to be repeated in another part, that the diſſo- 
nance may be there reſolved in aſcending. 

225. Sometimes likewiſe, to render a continued baſs 
more 3 by cauſing it to proceed diatonically, 
they place between two ſounds of that baſs a note 
which belongs to the chord of neither. See example 
XCIV, in which the fundamental baſs %, ut produces 


the continued baſs /o/ la fi fol ut, where la is added on 


account of the diatonic modulation. This /a has a line 
drawn above it to ſhew its reſolution by paſſing under 
the chord /o/ ſi re fa. N 

In the ſame manner, (ſee XCV), this fundamental 


baſs ut /a may produce the continued baſs ut re mi 
ut fa, where the note re which is added paſſes under 


MM UT 6 
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3 
the chord ut mz fol ut. | Hl 
Cray. XI. Containing the Method of finding 6 

Fundamental Baſs when the Continued Baſz i; 


figured. 


| 1 

226. To exereiſe yourſelf with greater eaſe in find. ul 
ing the fundamental baſs, and to render it more Fami. new 
liar to you, it is neceſſary to obſerve how eminent ma. dhe & 
ſters, and above all how M. Rameau, has put the rules ch 
in practice. Now, as they never place any thing but" 
the continued baſs in their works, it becomes then 
neceſſary to know how to find the fundamental bak _ 
when the continued baſs is figured. This problem may 
be eaſily ſolved by the following rules. 

227. 1, Every note which has no figure in the con- 
tinued baſs, ought to be the ſame, and without x figure 
in the fundameatal baſs; it either is a tonic, or reckoned 
ſuch, l 

2. Every note which in the continued baſs carries a 
6, ought in the fundamental baſs to give its third be- 
low not figured “, or its fifth below marked with a J. 
We ſhall diſtinguiſh theſe two cafes below, (See LVI““ 
and LXIV, and the note zzz.) $4 

3. Every note carrying 4 gives in the fundamental 
bafs its fifth below not figured. (See LVII.) 

4. Every note figured with a 7 or a J, is the ſame 
in both baſſes, and with the ſame figure (xxx), 

5. Every note figured with a 2 gives in the furda- 
mental baſs the diatonic note above figured with a 7. 
See LXII. (vy). e | | 

6. Every note marked with a 4 gives in the funda- 
mental baſs the diatonic note above, figured with a 7. 


(See LXI.) 


7. Every 


carries the fifth / of the tonic dominant u, only differs by the ſenſible note /, and the tonic Ja; one may 
ſometimes, while the treble modulates /o/X la /o/X la ſol la, aſcend in the fundamental baſs, from the ſenſible 
note to the third above, provided one deſcend at laſt trom thence to the tonic dominant, and from thence to 
the tonic; (ſee XCIII.) As to what remains, this and the preceding examples are licences. _ i 
(vvo) 1 fay a tonic, or reckoned ſuch, becauſe it may perhaps be a dominant from which the diſſonance - 
been removed. But in that caſe one may know that it is a real dominant by the note which precedes it. For 
inſtance, if the note „e carrying a perfect chord, is preceded by rea fimple dominant, carrying the chord # 
fa la ut, that note // is not a real tonic; becauſe, in order to this, it would have been neceſſary that re ſhou 
have been a tonic dominant, and ſhould have carried the chord re faX la ut; and that a ſimple dominant, 48 
re, carrying the chord re fa la ut, ſhould only naturally deſcend to a dominant, (art. 194.) . 
(xxx) Sometimes a note which carries a 7 in the continued baſs, gives in the fundamental baſs its twr 


7 8, 6. 7 
above, figured with a 6. For example, this continued baſs /a ff ut gives this fundamental baſs ut l u a but 
in this caſe it is neceſſary that the note figured with a 6 ſhould riſe by a fifth, as we ſee here u? riſe to . 5 

(yyy) A note figured with a 2, gives likewiſe ſometimes in the fundamental baſs its fourth above, = 
with a 6; but it is neceſſary in that caſe that the note figured with a 6, may even here riſe to a fifth. ( 
note xxx). | | 

Theſe * in the fundamental baſs, as well in the chord concerning which we now treat, a5 in 
chord figured with a 7, and in two others which ſhall afterwards be mentioned (art. 228 and 224), are Cal by 
by a Pa Kras in the ſigns proper for the chord of the ſub-dominant,' and for the different arrangements 
which it is inverted, ; _ 4 tb 

M. P Abbe Rouſſier, to redreſs this deficiency, had invented a new manner of figuring the a we 3 by 
His method is moſt ſimple for thoſe who know the fundamental baſs, It conſiſts in expreffing each 5 15 1 
only Hgnifying the fundamental found with that letter of the ſcale by which it is denominated, to whic , ut is 
ed a ) or J, or a 6, in order to mark all the diſcords. Thus the fundamental chord of the ſeventh re fa 


expreſſed by a D; and the ſame chord, when it is inverted from that of the ſub-dominat Ia Ia ut res is chart 
6 PER . e · 
terized by F; the chord of the ſecond w? re fa la, inverted from the dominant re fa la ut, is likewiſe ep! 


| F: 

ſented by D; and the ſame chord ut re /a la inverted from that of the ſub- dominant fa la ut re 15 6gnibed 5 

N the caſe is the ſame when the chords are differently inverted. By this means it would be impoſſible ail nance; 
either with reſpe& to the fundamental baſs of a chord, or with reſpect to the note which forms its di 


or with reſpec to the nature and ſpecies of that diſcord, 


« 


art II. 


aciples 7. Every note figured with an 8 gives its third below 


ompo- figured with a 7. 


tion. 


22} 


being 


diheul 

hang 
funda- 

atal baſs, 


(See LVIII.) 

8. Every note marked with a 6 gives the fifth be- 
low marked with a 7; (ſee LX.) and it is plain by 
art. 187, that in the chord of the ſeventh, of which we 
treat in theſe three laſt articles, the third ought to be 
and the ſeventh minor, this chord. of the ſeventh 
the chord of the tonic dominant. (See art. 102.) 

Every note marked with a 9 gives its third above 
figured with a 7. (See LXXVII and LXXIX. 

10. Every note marked with a 4 gives the fifth above 
figured with a 7. (See LXXVIII.) 5 

11. Every note marked with a Ks, or with a +5, 


gives the third above _— with a X. (See LXXXI.) 
12. Every note marked with a $7 gives a fifth above 


Ggured with a 7, or with a K. (See LXXVI.) It is 
$ 
the ſame caſe with the notes marked J, 4, or f;: which 


ſhews a retrenchment, either m the complete chord of 
the eleventh, or in that of the ſeventh redundant. 
13. Every note marked with a 4 gives a fifth above 
7 


figured with a J, or a K. (See LXXX.) 
14. Every note marked with a * gives the third 
minor below, figured with a 1. (See LXXXIII.) 
4 


15. Every note marked with a h gives the tritone 
above, figured with a 1. (See LXXXIV.) 

16. Every note marked with a ＋2 gives the ſecond 
redundant above, figured with a J. (See LXXXV.) 

17. Every note marked with a & gives the fifth 
redundant above, figured with a F. (See LXXXVI.) 


18. Every note marked with a wy gives the ſeventh 
redundant above, ſigured with a J. See LXXXVII. 


(222). 


major, 


RE MAR EK. 


228. We have omitted two caſes caſes, which may 
cauſe ſome uncertainty. : 

The firſt is that where the note of the continued 
baſs is figured with a 6. We now preſent the reaſon 


of the difficulty. | 


Suppoſe we ſhould have the dominant re in the fun- 
damental baſs, the note which anſwers to it in the con- 
tinued baſs may be Ja carrying the figure 6, (ſee 


— — — — — 


M Us 1 C. 


1 


LXIV.); chat is to ſay, the chord Ja ut re fa: now Principles 


6 of Com po- 
if we ſhould have the ſub- dominant / in the funda- — 
mental baſs, this ſub-dominant might produce in the 
continued baſs the ſame note /a figured with a 6. 

When therefore one finds in the continued baſs a note 
marked with a 6, it appears at firſt uncertain whether 
we ſhould place in the fundamental baſs the fifth below 
marked with a 7, or the third below marked with a 6. ,,, 


229. The ſecond cafe is that in which the conti- Another, 


nued baſs is figured witha {, For inſtance, if there 


ſhould be found a in the continued baſs, one may be 
ignorant whether he ought to inſert in the fundamen- 
tal baſs /a marked with a 6, or re figured with a 7. 


225 


230. You may eaſily extricate yourſelf from this Solution. 


little difficulty, in leaving for an inſtant this uncertain 
note in ſuſpenſe, and in examining what is the ſuc- 
ceeding note of the fundamental baſs; for if that note 
be in the preſent caſe a fifth above /a, that is to ſay, 
if it is ut, in this caſe, and in this alone, he may place 


6 
a in the fundamental baſs. It is a conſequence of this 


rule, that in the fundamental baſs every ſub-dominant 
ought to rife by a fifth (195). 


Cray. XII. What is meant by being in a Mode or 
Tone. 


226 


231. Ix the firſt part of this treatiſe (chap. vi.) „ Method of 


we have explained, how by the means of the note ut, — 
and of its two fifths /o/ and fa, one in 3 which mage fer 


is called a tonic dominant, the other in de 


ce nding, which we 


which is called a /ub-dominant, the ſcale ut re mi fa are. 


fol la ff ut may be found; the different ſounds which 
form this ſcale compoſe what we call the »ajer mode of 
ut, becauſe the third 24 above ut is major. If there- 
fore we would have a modulation in the majar mode of 
ut, no other ſounds muſt enter into it than thoſe which 
compoſe this ſcale ;. in ſuch a manner that if, for in- 


ſtance, I ſhould find /aX in this modulation, this a 


diſcovers to me that I am not in the mode of ut, or at 


leaſt that, if I have been in it, I am no longer ſo. 
232. In the ſame manner, if I form this ſale in aſ- 
cending la ſi ut re mi ſa ſol% la, which is exactly 
ſimilar to the ſcale wt re ui fa fol la ſi ut of the major 
mode of ut, this ſcale, in which the third from /a to 
ut% is major, ſhall be in the major mode of /a; and if 
L incline to be in tlie minor mode of /a, I have nothing 
| to 


(222) We may only add, that here and in the preceding articles, we ſuppoſe, that the continued baſs is fi- 
ured in the manner of M. Rameau. For it is proper to obſerve, that there are not, perhaps, two muſicians 
who characterize their chords with the ſame figures; which produces a great inconvenieney to the perſon who 


plays the accompaniments, as may be ſeen in the article Ch/Frer, in Vol. III. of the Zncyclopedie; an admi- 


rable article, of which M. Rouſſeau of Geneva is the author: but here we do not treat of accompaniments. For 
every reaſon, then, we ſhould adviſe initiates to prefer the continued baſſes of M. Rameau to all the others, as 


by them they will moſt ſucceſsfully ſtudy the fundamental baſs. 


It is even neceſſary to advertiſe the reader, and I have already done it (note EEE), that M. Rameau only 
marks the leſſer fixth by a 6 without a line, when this leffer fixth does not reſult from the chord of the tonic 


dominant; in ſuch a manner that the 6 renders it uncertain whether in the fundamental baſs we ought to 


chooſe the third or the fifth below : but it will be eaſy to fee whether the third or the fifth is ſignified by that 


figure, This may be diſtinguiſhed, 1. In obſerving which of the two notes is exctuded by the rules of the 


rundamenta] baſs. 2. If the two notes may with equal pfopriety be placed in the fundamental baſs, the pre- 
-rence muſt be determined by the tone or mode of the treble in that particular paſſage. In the following chap- 


ter we ſhall give rules for determining the mode. 


here is a chord of which we have not ſpoken in this enumeration, and which is called the chord of the xt. 
redundant, This chord is compoſed. of a note, of its third major, of its redundant fourth or tritone, and its. 


redundant fixth, as fa la ſi re. 


It is marked with a 6X. 


It appears difficult to find a fundamental baſs for 


Us chord; nor is it indeed much in uſe amongſt us. (See the note vpon the art. 115.) 


( 524 ) M US$ I C; 


Principles to do but to ſubſtitute for ut ſharp i natural; ſo that 
of 2 major third /a ut may become minor 4a ut; I 
. — ſhall have then 
la fe ut re mi ſa folX la, 
which is (85) the ſcale of the minor mode of ./z in af. 
.cending ; and the ſcale of the minor mode of J in de- 
ſcending ſhall be (go) 
| la fol fa mi ut re fi la, 
in which the / and /a are no longer ſharp. For it is 
a fingularity peculiar to the minor mode, that its ſcale 


117 is not the ſame in riſing as in deſcending (89). 
Hence it ap- 233. This is the reaſon why, when we wiſh to be. 


- _ zin a piece in the major mode of la, we place three 
Aats moulg (harps at the cleff upon fa, ut, and ſol; and on the 
be placed at contrary, in the minor mode of la, we place none, be- 
the cleff in cauſe the minor mode of /a, in deſcending, has neither 
the 2 ſharps nor flats. 

e a 234. As the ſcale contains twelve ſounds, each di- 
they are fant from the other by the interval of a ſemitone, it 


omitted in is obvious that each of theſe ſounds can produce both 


the Lr. a major and a minor mode, which conſtitute 24 modes 

— der upon the whole. Of theſe we ſhall immediately give 
228 2 table, which may be very uſeful to diſcover the mode 

Modes 24 in which we are. 

111 tne 

whole. A TABLE of the DrirrERENT Mopes. 


Major Modes. 


Maj. Mode. 

of ut ut re mi fa fol la ſi ut. 

of fol fol la fi ut re mi fa ſol. 

of re re mi ſa& fol la fi ut & re. 

of la la ſ6 ut re mi faX folk la. 

of mi mi fa ſel la 6 ut re mi. 

of £ ut rel mi ja fol la& ,. 
| = — ak fol j# ut ret mik fa (444). 
ot wut 


| reh mih fa folb lah fih ut reh. 


or reh 

* MERE lob d ut reh nh J fol lub. 
— wot miy fa fol lah ſib ut re mih. 
2 Ap ut re mi) fa fol Ia ff. 
or % fo fol a ſ wt ve mi fo 
of % ut re mi fa fol la f ut. 


(A444) The major mode of x, of uth or re, and of fol or lah, are not much praQiſed. In the opera 
of Pyramus and Thiſbe, p. 267, there is a paſſage in the ſcene, of which one part is in the major mode of fal, 
and the other in the major mode of ut, and there are fix ſharps at the eleff. 


When a piece begins upon ar, there ought to be ſeven ſharps placed at the cleff: but it is more convenient 
only to place five flats, and to ſuppoſe the key reh, which is almoſt the ſame thing with ur N. It is for this rea- 
fon that we ſubſtitute here the mode of reh for that of ut. 

It is ſtill much more neceſſary to ſubſtitute the mode of Jah for that of {/X ; 
fel, la&, iX. ut &, re, mi &, fol, fol, 
in which you may ſee that there are at the ſame time both a // natural and a & 
fary, even at the ſame time, that upon % there ſhould and ſhould not be a ſharp at the cleff; 


of ſol is 


ing and inconſiſtent. It is true that this inconvenience may be avoided by placing a ſharp upon / . 
and by marking the note % with a natural through the courſe of the mulic wherever it ought to be natural; 
but this would become troubleſome, above all if there ſhould be occaſion to tranſpoſe. 
One might likewiſe in this ſeries, inſtead of c 

note immediately before the laſt, ſubſtitute , that is to ſay, /a twice ſharp; which, however, is not abſo- 

lutely the ſame found with // natural, eſpecially upon inſtruments whoſe ſcales are fixed, or whoſe a 
are invariable. But in that caſe two ſharps may be placed at the cleff upon /a, which would produce ant er 
But by ſubſtituting /ab for 4 the trouble is eluded. has 
(oss) We have already ſcen, that in each mode the principal note is called a tonic; that the fifth above eve 


ſhall give an account of tranſpoſition. 


inconvenience. 


Pang 


; Minar Modes. . 
Of /a. my 
In deſcending. la fol fa mi re ut ſi la. 
In riſing. la fe ut re mi fa fol la. 
Of ni. 
In deſcending. mi re ut fi la fol ſad mi. 
In riſing. mi ſa & fol la fi ut re mi. 
In deſcending. / la fol faX mi re utX 75 
In riſing. i ut& re mi fa e la& . 
e Of Jak. 
In deſcending. /aX% mi re ut i la fol f. 
In riſing. Jad fel la ft u reX ui fax. 
Of ut. 


In deſcending. at , la fel fa mi rei ut. 
In riſing. ut re mi fad ſel, la& & ut. 
Of & or lah. . 


In deſcending. l ſaX mi ut | la& ſelK. 


In riſing. lah ih uth reh mih fa ſel lah. 
Of re or mih. : 

In deſcending. ih reh uth fib lab folh fa miy. 

In riſing. mih fa ſolh lab fib ut re miy. 
Of /aX or „b. 

1 ad PELY V3 a 
Of mi or fab. 


In deſcending. fa mih reh ut fib lab ſol fa 


In riſing. fa fol lab fh ut re mi fa. 
3 Of ut. : 
n deſcending. ut ih lah fol fa mih re ut. 
Tn ritogs 4 ut 92 2 2 la fe ut. 
Of %. 
In deſcending. fo! fa mih re ut fi la ſol. 
In riſing. 1 2 fib ut re mi fa ſol. 
r Of re. 
In deſcending. re ut ih la fol fa mi re. 
In riſing. e re ny 2 ut N re (UBER). 


235. 


for the ſcale of the major mode 


it would then be necee- 
which is ſhock- 
pl at the cleff, 


In the article 236, F< 
ſol natural, which is the 


intervals 


t II. M US I C. | ( 557 ) 


ciples 235. Theſe then ore all the modes, as well major firſt line; one may then ſing the tune as if there were Principles 
,n7% ag minor. Thoſe which are crowded with ſharps and no ſharp: And, inſtead of the cleff of /o/ upon the firſt of 1 
vo. gaz are little practiſed, as being extremely difficult in line, let there be the cleff of at; for the /aX, when EN 
execution. changed into /i, will require that the cleff of fol ſhould See Tranſ+ 
236. From thence it follows, be changed to the cleft of ut, as may be eaſily ſeen. po/ition. 
| 1, That when there are neither ſharps nor flats at This is what we call tranſpoſition (t). | 7 
harps the cleff, it is a token that the piece begins in the 237. It is evident, that when /aX is changed into All the 
fats major mode of ut, or in the minor mode of la. , ſol muſt be changed into ut, and ni into la. Thus modes re- 
price 2. That when there is one ſingle ſharp, it will al- by tranſpoſition, the air has the ſame melody as if it — 0 
„ ways be placed _ 2 and that the piece begins in were in the major mode of ut, or in the minor mode proper 
bs the major mode of //, or the minor of i, in fuch a of a. The major mode then of /, and the minor of the minor. 
manner that it may be ſung as if there were no ſharp, i, are by tranſpoſition reduced to thoſe of ut major, of la. 
by finging / inſtead of /aX, and in finging the tune and of /a minor. It is the ſame caſe with all the other 
as if it had been in another cleff, For inftance, let modes, as any one may eaſily be convinced (cccc). 


there be a ſharp upon / in the cleff of /o/ upon the Cuar. 


note is called a tonic dominant, or the dominant of the mode, or ſimply a dominant; that the fifth beneath the to- 
nic, or, what is the ſame thing, the fourth above that tonic, is called a ſub- dominant; and in ſhort, that the note 
which forms a ſemitone beneath the tonic, and which is a third major from the dominant, is called a /er/b/e- 
rote. The other notes have likewiſe in every mode particular names which it is advantageous to know. Thus a 
note which is a tone immediately above the tonic, as re in the mode of uf, and / in that of Ja, is termed a /ub- 
nic; the following note, which is a third major or minor from the tonic, according as the chord is major or 
minor, ſuch as i in the major mode of ut, and ut in the minor mode of Ja, is called a mediant; in ſhort, the note 
which is a tone above the dominant, ſuch as /a in the mode of ut, and /aX in that of 4, is called a fub- dominant. 

(t) Though our author's account of this delicate operation in muſic will be found extremely juit and 
compendiousz though it proceeds upon fimple principles, and comprehends every poſſible contingency ; yet 
as the manner of thinking upon which it depends may be leſs familiar to Engliſh readers, if not profoundly 
killed in muſic, it bas been thought proper to give a more familiar, though leſs comprehenſive, explanation of 
the manner in which 7ranſpeſition may be executed. 

It will eaſily occur to every reader, that if each of the intervals through the whole diatonic ſeries were 
equal in a mathematical ſenſe, it would be abſolutely indifferent upon what note any air were begun, if within 
the compaſs of the gammut; becauſe the ſame equal intervals muſt always have the ſame effects. But ſince, 
beſides the natural ſemitones, there is another diſtinction of diatonic intervals into greater and /effer tones; and 
lince theſe vary their poſitions in the ſeries of an octave, according as the note from whence you begin is 
placed, that note is conſequently the beſt key for any tune whoſe natural ſeries is moſt exactly correſpondent 
with the intervals which that melody or harmony requires. But in inſtruments whoſe ſcales are fixed, not- 
withitanding the temperament and other expedients of the ſame kind, ſuch a ſeries is far from being eaſily 
found, and is indeed in common practice almoſt totally neglected. All that can frequently be done is, to 
take care that the ear may not be ſenfibly ſhocked. This, however, would be the caſe, if, in tranſpoſing any 
tune, the ſituation of the ſemitones, whether natural or artificial, were not exactly correſpondent in the ſeries 
to which your air muſt be tranſpoſed, with their poſitions in the ſcale from which yon tranſpoſe it. Suppoſe, 
for inſtance, your air ſhould begin upon wt or C, requiring the natural diatonic ſeries through the whole 
gammut, in which the diſtance between i aud ſ, or E and F, as alſo that between and ut, or B and C, is 
only a ſemitone. Again, ſuppoſe it neceſſary for your voice, or the inſtrument on which you play, that the ſame 
air ſhould be tranſpoſed to % or G, a fifth above its former key; then becauſe in the firſt ſeries the intervals 
between the third and the fourth, ſeventh and eighth notes, are no more than ſemitones, the ſame intervals 1 
muſt take the ſame places in the octave to which you tranſpoſe. Now, from i or G, the note with which 1 
yon propoſe to begin, the three tones immediately ſucceeding are full; but the fourth, «t or C, is only a ſemi- "1 1 
tone; it may * be kept in its place. But from / or F, the ſeventh note above, to fo} or G the eighth, | if | | 
the interval is a full tone, which muſt conſequently be redreſſed by raifing your /2 a ſemitone higher. "Thus " 
the ſituations of the ſemitonic intervals in both octaves will be correſpondent ; and thus, by conforming the 19 
politions of the ſemitones in the octave to which you tranſpoſe, with thoſe in the octave in which the original 3 

ey of the tune is contained, you will perform your operation with as much ſucceſs as the nature of fixed ſcales 
can admit: But the order in which you mult proceed, and the intervals required in every mode, are minutely 
and ingeniouſly delineated: by our author. | 
(cee) Two ſharps, ſa& and ut M, indicate the major mode of re, or the minor of /; and then, by tranſpo- 
lition, the 47M is changed into /i, and of conſequence, re into ut, and ff into /a. 
Three ſharps, fa & ut el M, indicate the major mode of la, or the minor of , and it is then /, which 
muſt be changed into /t, and of conſequence /a into ut, and /aX into la. 
. Four ſharps, a utX ſel M reX, indicate the major mode of ui, or the minor of ut, then the re is changed 
into /, and of conſequence u into wt, and at into /a. 
Five ſharps, ja ut fol re la, indicate the major mode of „ji, or the minor of 3/X ; la then is change 
3 and of conſequence / into ut, and & into la. 

f ix ſharps, N ut el N rei lad ni N, indicate the major mode of /aX; mi & chen is changed into /, and. 
ot conſequence ſa into ut. | 


Six flats, I) mih lah reh fol uth, indicate the minor mode of my; ut is changed into fa, and of conſequence 4 
"Ty into 44. ; ; : Ci vx · | 


( 56) 
Principles Cap. XIII. To find the Fundamental Baſs of a find ſeveral; for every fundamental baſs will be leg. Bing 
of Compo- given Modulation. ttimate, when it is formed according to the rules which Gay 


ſition, 


7 of the treble ought to be obſerved with relation to this this baſs will both be prepared, if it is neceſſary that 


finding a baſs, it ſhould no longer be difficult to find the funda- they ſhould be fo, and always reſolved (pppp). 
fundamen- mental baſs of a given modulation, nay, frequently to 239. It 
——— Five flats, „h mih lab reh folh, indicate the major mode of reh, or the minor mode of Ah; then the hh is 
St di. changed into /a, and of conſequence the reh into ut, and the Hh into /a. 

cult, and Four flats, „h ui lah reh, indicate the major mode of /ah, or the minor mode of fa; reh then is changed 
why. into /a, and of conſequence /ah into ut, and /2 into la. | 


* . . - 0 
mage, whether major or minor, we denominate the harmony arp or fat. When in a concert we mean t 


Ja, and of conſequence ih into ut, and the % into Ia. 
ſequence the / is changed into ut, and the re into la. 


ſharp nor flat at the cleff; in the minor mode of %, one flat only; in the minor mode of ut, two flats, &c. 
1 


method has likewiſe been invented of repre 


upon C, with (ol, ut, ard its third major; or, ſimply, upon C, with ſol, ut, and its major; to ſignify that the 


note called a in the harpſichord, which Ja is the ſame that occupies the fifth line, or the higheſt line in the 


give a more flagrant inſtance than the note upon which theſe obſervations are made, in its original. We mui, 


238. As we have reduced to a very ſmall number we have given (chap. VI.); and that, beſides this, n 
che rules of the fundamental baſs, and thoſe which in the diſſonances which the modulation may form with 


Three flats, „ih ih lah, indicate the major mode of 74h, or the minor of ut; the /ah then is changed into 


Two flats, „ih mil, indicate the major mode of /h, or the minor of ; mh then is changed into fa, and of 
conſequence /h into ut, and the / into la. | 
One flat, /h, indicates the major mode of /, or the minor mode of re, and /h is changed into fa; of con- 


All the major modes then may be reduced to that of ut, and the modes minor to that of /a minor. 
It only remains to remark, that many muſicians, and amongſt others the ancient muſicians of France, az 
Lulli, Campra, &c. place one flat leſs in the minor mode: ſo that in the minor mode of re, they place neither 


his practice in itſelf is ſufficiently indifferent, and ſcarcely merits the trouble of a diſpute. Yet the 
method which we have here deſcribed, according to M. Rameau, has the advantage of reducing all the modes 
to two; and beſides it is founded upon this ſimple and very general rule, That in the major mode, we muſt 
place as many ſharps or flats at the cleff, as are contained in the diatonic ſcale of that mode in aſcending ; and 

in the minor mode, as many as are contained in that ſame ſcale in deſcending. f 
However this be, I here preſent you with a rule for tranſpoſition, which appears to me more ſimple than the 
rule ia common uſe. | 
| | For the Sharps. 
Suppoſe /, re, la, mi, ſi, fa, and change /o/ into ut if there is one ſharp at the cleff, re into ut if there are 

two ſharps, /a into if there are three, &c. 

For the Flats. © 


Suppoſe fa, „i, mi, la, re, fol, and change fa into at if there is only one flat at the cleff, / into ut if there 
are two flats, ½ into ut if there are three, &c. | | 
(vppp) We often ſay, that we are upon a particular key, inſtead of ſaying that we are in a particular made, 
The following expreſſions therefore are ſynonimous; ſuch à piece is in ut major, or in the mode of ut major, or i 
the key of ut mayor. 
We have ſeen that the diatonic ſcale or gammut of the Greeks was Ja , ut re mi fa fol la, (art. 49.) A 
— each of the ſounds in this ſeale by a letter of the alphabet; 
la by A, { by B, ut by C, &c. It is from hence that theſe forms of ſpeaking proceed: Such a piece is upon 
A, with mi, la, and its third minor; or, fimply, it is upon A, with mi, la, and its minor; ſuch another piece 


one is in the mode of la minor, or that the other is in that of ut jr; this laſt manner of ſpeaking is more 
conciſe, and on this account it begins to become general. | | | 
They likewiſe call the cleff of uz faF, the cleff of re G, &c. to denominate the cleff of fa, the cleff of „cl, Ke. 
They ſay likewiſe to take the A ui la, to give the A ui la; that is to ſay, to take the uniſon of a certain 


firſt cleff of u. This /a divides in the middle the two octaves which ſubſiſt (note xr) between the %. which 
occupies the firſt line in the cleff of % upon that ſame line, and that // which occupies the firſt line in the 
cleft of Ja upon the fourth; and as it poſſeſſes (if we may ſpeak ſo) the middle ſtation between the ſharpeſt 
and loweſt ſounds, it has been choſen to be the ſound with relation to which all the voices and inſtruments 
ought to be tuned in a concert (5). | | 

($) Thus far our author; and though the note is no more than an-illuftration of the technical phraſeology 
in his native language, we did not think it conſiſtent with the fidelity of a tranſlation to omit it. We have 
little reaſon to envy, and {till leſs to follow, the French in their abbreviations of ſpeech; the native energy of 
our tongue ſuperſedes this neceſſity in a manner ſo effectual, that, in proportion as we endeavour to become 
ſnccin&, our ſtyle, without the ſmalleſt ſacrifice of perſpicuity, becomes more agreeable to the genius of our 
language: whereas, in French, laconic diction is equally ambiguous and diſagreeable. Of this we cannot 


however, follow the author's example, in reciting a few technical phraſes upon the ſame ſubject, which occur 
in our language, and which, if we are not 5 will be found equally conciſe, at the ſame time that gs 
are more natural and intelligible. When we mean to expreſs the fundamental note of that ſeries within 5 
diatonic octave which any piece of mufic demands, we call that note the key, When we intend to ſigniſy its 


try how inſtruments are in tune by that note upon which, according to the genius of each particular inftru- 
ment, they may beſt agree in uniſon, we deſire the muſicians who join us to ſound A. Coe 


ello It is of the greateſt utility in ſearching for 
cip 


5 damental baſs, to know what is the tone or 
. the melody to which that baſs ſhould corre- 
it is difficult in this matter to aſſign ge- 


jon. 
”* (pond. But 
Wor : 5 tf 
"ng tion, in which nothing may be left that appears indif- 
ral ferent or diſcretionary 3 becauſe ſometimes we ſeem 
| to have the free choice of referring a particular me- 
lee lody either to one mode or another. For example, 
lody this melody /o/ ut may belong to all the modes, as 
| fun- well major as minor, in which /o/ and ut are found to- 
tal ther; and each of theſe two ſounds may even be 
4 conſidered as belonging to a different mode. g 
a 240. For what remains, one may ſometimes, as it 
ſhould ſeem, operate without the knowledge of the 
mode, for two reaſons: 1. Becauſe, fince the ſame 
”;. ſounds belong to ſeveral different modes, the mode is 
he ſometimes confiderably undetermined ; above all, in 
ldge the middle of a piece, and during the time of one or 
de two bars. 2. Without giving ourſelves much trouble 
4. about the mode, it is often ſufficient to preſerve us 
xe from deviating in compoſition, if we obſerve in the 
„ ſimpleſt manner the rules above preſcribed (Ch. VI.) 
1" for the procedure of the fundamental baſs. 
% 2241. In the mean time, it is above all things ne- 
poli 4 : 
ceſſary to know in what mode we operate at the be- 
gianing of the piece, becauſe it is indiſpenſible that 
=P the fundamental baſs ſhould begin in the ſame mode, 
vin and that the treble and baſs ſhould likewiſe end in it; 
e picce hay, that they ſhould even terminate in its fundamental 
per- note, which in the mode of ut is ut, and la in that of 
and /i, Kc. Befides, in thoſe paſſages of the modulation 
' where there is a cadence, it is generally neceſſary that the 
mode of the fundamental baſs ſhould be the ſame with 
1% that of the part to which it correſponds. 
gz 242. To know upon what mode or in what key 
v1 the a piece commences, our inquiry may be entirely re- 
en duced to diftinguiſh the major mode of at from the 
minor of Ia. For we have already ſeen | 236. and 
237.), that all the modes may be reduced to theſe 
two, at leaſt in the beginning of a piece. We ſhall 
now therefore give a detail of the different means by 
% Which theſe two modes may be diſtinguiſhed. 
kn by I, From the principal and characteriſtical ſounds 
£ - of the mode, which are ut ni fol in the one, and Ia ut 
ni in the other; ſo that if a piece ſhould, for inſtance, 


for 


. 
ſons 


deter. 
ed 


a Fry there are two ſounds, ui fol, 
fol and mi, 
(erer) 
ght and aſſiſtance one to the other. 


etermine the mode, 


and may even lead to error. 
notes, 


4 ut, although theſe three ſounds, 
, we may be in the minor mode of mi, 


in the fourth act of Loroaſter, 


„% my ih, : ; 
N 45 W of theſe notes being a crotchet. 


) the relativ 


Kn's 1.6 


begin thus, /a ut mi la, 


fY 


concluded, that the tone or mode is in Ia minor, al. f Compo- 


rules, and ſuch as are abſolutely without excep- % in the other; ſo that if / & appears in the firſt bars 


of a piece, one may be certain that he is in the mode of /a. 
3. From the adjuncts of the mode, that is to ſay, 
the modes of its two fifths, which for ut are fa and /o/, 
and re and mi for la. For example, if after having be- 
gun a melody by ſome of the notes which are common 
to the mades of ut, and of la, (as mi re mi fa mi re ut ſi 
ut), I ſhould afterwards find the mode of %, which I 
aſcertain by the a, or that of /a which I aſcertain by 
the „ih or uth, I may conclude that I have begun in the 
mode of at: but if I find the mode of re, or that of un, 
which I aſcertain by /i, at, or re, &c. I conclude 
from thence that I have begun in the mode of /a. 

4. A mode is not for ordinary deſerted, eſpecially 
in the beginning of a piece; but that we may paſs 
into one or other of theſe modes which are moſt rela.. 
tive to it, which are the mode of its fifth above, and 
that of its third below, if the original mode be major, 
or of its third above if it be minor. Thus, for in- 
ſtance, the modes which are moſt intimately relative 
to the major mode of ut, are the major mode of „%, 
and that of /a minor. From the mode of ut we com- 
monly paſs either into the one or the other of theſe 
modes; ſo that we may ſometimes judge of the prin- 
cipal mode in which we are, by the relative mode 
which follows it, or which goes before it, when theſe 
relative modes are deciſively marked. For what re- 
mains, beſides theſe two relative modes, there are like- 
wiſe two others into which the principal mode may 

aſs, but leſs frequently, viz. the mode of its fifth be- 
— and that of its third above, as fa and mi for the 
mode of ur (EEEE). 

5. The modes may ſtill be likewiſe diſtinguiſhed by 
the cadences of the melody. "Theſe cadences ought 
to occur at the end of every two, or at moſt of every 
four bars, as in the fundamental baſs: now the note 
of the fundamental baſs which is moſt ſuitable to theſe 


cloſes *, is always eaſy to be found. For the ſounds „See Ca- 


which occur in the treble may be conſulted M. Ra- 
meau, p. 54. of his Nouveau Syſteme de Muſique theo- 
rigue et pratique (FFFF). 


(h) When 


(EEEE) It is certain that the minor mode of i has an extremely natural connection with the mode of ut, 
as has been proved (art. 92.) both by arguments and by examples. It has likewiſe appeared in the note 
upon the art. 93. that the minor mode of re may be joined to the major mode of ut; and thus in a particular 
enſe, this mode may be conſidered as relative to the mode of ut: but it is ſtill leſs ſo than the major modes of 
l and fa, or than thoſe of la and mi minor; becauſe we cannot immediately, and without licence, paſs in a 
fundamental baſs from the perfect minor chord of t to the perfect minor chord of re; and if you pais im- 
mediately from the major mode of ut, to the minor mode of re in a fundamental baſs, it is by paſſing, for in- 
tance, from the tonic ut, or from ut mi fol ut, to the tonic dominant of re, carrying the chord /a ur ww 

which are found in the preceding chord; or otherwiſe from ut mi / 
re mi, a chord of the ſub-dominant in the minor mode of re; which chord has likewiſe two ſounds, 

in common with that which went immediately before it. 

All theſe different manners of diſtinguiſhing the modes ought, if we may ſpeak ſo, to give mutual 
But it often happens, that one of theſe ſigns alone is not ſufficient to 
For example, if a piece of muſic begins with theſe three 
”1 ut fol, we muſt not with too much precipitation conclude from thence that we are in the major mode 
mi ut fol, be the principal and charaReriſtical ſounds in the major mode 
«ſpecially if the note i ſhould be long. You may ſee an example 
where the firſt air ſung by the prieſts of Arimanes begins thus with two times, 
This air is in the minor mode of l, and not in the major 
as one would at firſt be tempted to believe it. 
e modes which follow, and by the notes where the cadences fall. 


ut 


Now we may be ſenſible that it is in %% minor, 


CliCCs 


(58) 


Principles When a perſon is once able to aſcertain the mode, 


of 50g and, can render himſelf ſure of it by the different 
tion. 


Having aſ- 
tained a ö 1 
the made, 1. The tonic of the mode, or its principal ſound, 


the funda- which carries always the perfe& chord major or minor, 


mental baſs according as the mode itſelf is major or minor. 
not difh- M 


cart. Minor mode of LA. la ut mi la. 


means which we have pointed out, the fundamental 
238 baſs will coſt little pains. For in each mode there 
are three fandamental ſounds, 


ajor mode of UT. wut mi fol ut. 


2. The tonic dominant, which is a fifth above the 
tonic, and which, whether in the major or minor 
mode, always carries a chord of the ſeventh, compoſed 
of a third major followed by two thirds minor. 

Tonic dominant. 
Major mode of UT. % re fa. 
Tonic dominant. 
Minor mode of LA. mi ſol fi re. 

3. The ſub-dominant, which is a fifth below the 
tonic, and which carries a chord compoled of a third, 
liſth, and ſixth major, the third being either greater 
or leſſer, according as the mode is major or minor. 

Sub-dominant. 
Major mode of UT. % la ut re. 
Minor mode of LA. re /a la þ. 

Theſe three ſounds, the tonic, the tonic dominant, 
and the ſub-dominant, contain in their chords all the 
notes which enter into the ſcale of the mode; ſo that 
when a melody is given, it may almoſt always be 
found which of theſe three ſounds ſhould be placed in 
the fundamental baſs, under any particular note of the 
upper part. Yet it ſometimes happens that not one 
of theſe notes can be uſed. For example, let it be 
ſuppoſed that we are in the mode of ut, and that we 
find in the melody theſe two notes /a % in ſucceſſion 
if we confine ourſelves to place in the fundamental 
baſs one of the three 8 ut fol fa, we ſhall find 
nothing for the ſounds la and /½ but this fundamental 


6 
baſs / 2 ; now ſuch a ſucceſſion as /a to fel is pro- 
hibited by the fifth rule for the fundamental baſs, ac- 
cording to which every ſub-dominant, as /a, ſhould riſe 


by a fifth; ſo that /a can only be followed by wt in 
7 


the fundamental baſs, and not by %. 

To remedy this, the chord of the ſub- dominant 
fa la ut re muſt be inverted into a fundamental chord 
of the ſeventh in this manner, re /a la ut; which has 
been called the double employment (art. 105.) becauſe it 
is a ſecondary manner of employing the chord of the 
ſub-dominant. By theſe means we give to the mo- 


7 7 
dulation /a %, this fundamental baſs re %, which pro- 
cedure is agreeable to rules. 

Here then are four chords, ut ui fol ut, fol ſi re fa, 
fa la ut re, re fa la ut, which may be employed in the 
major mode of t. We ſhall find in like manner, for 
the minor mode of /a, four chords, 


(GG) I have ſaid, that they may be reckoned as belonging to this mode, for two reaſons: 1. Becauſe, properly 
ſpeaking, there are only three chords which eſſentially — primitively belong to the mode of ut, viz, ut cat: 
rying the perfect chord, ſa carrying that of the ſub-dominant, and // that of the tonic dominant, to which we 
may join the chord of the ſeventh, re /a la ut (art. 105.) ; but we here regard as extended the ſeries of dominants 
in queſtion, as belonging to the mode of #7, becauſe it preſerves in the ear the impreſſion of that mode. 2. In 
a ſeries of dominants, there are a great many of them which likewiſe belong to other modes; for inſtance, 
imple dominant /a belongs naturally to the mode of %, the ſimple dominant / to that of Ja, &c. Thus o 
only improperly, and by way of extenſion, as I have already ſaid, that we regard here theſe dominants as 


longing to the mode of vt. 


M U 28.1 "8. 


a h. For inſtance, if we have this melody in the minor 


Ja% la, the third note / the chord of the tonic do. 


WP" Par 

la ut mi la, mi fol fire, yp 

re fa la %, fine fala, 4 

And in this mode we ſometimes change the lat f 
theſe chords into / re /aX la, ſubſtituting the fa for 


mode of la, mi faX% ſol & la, we would cauſe the fir 
note i to carry the perfect chord la ut mi la, the ſe. 
cond note /a to carry the chord of the ſeventh fin 


minant ni eM. fi re, and in ſhort, the laſt the perfeg 
chord /a ut mi la. 

Oa the contrary, if this melody is given always 
in the minor mode /a la ſol & la, the — la be- 
ing ſyncopated, it might have the ſame baſs as the 
modulation π faX ſol X la; with this difference alone, 
that ſuh might be ſubſtituted for /a in the chord { re 
/aX la, the better to mark out the minor mode. 

Beſides theſe chords which we have juſt mentioned, 
and which may be regarded as the principal chords of 
the mode, there are ſtill a great many others; for ex- 
ample, the ſeries of dominants, 

7 7 7 7 7 7 7 : 7 
ut la re fol ut fa fi mi la re fol ut, 
which are terminated equally in the tonic vt, either 
entirely belong, or at leaſt may be reckoned as be- 
longing (GG) to the mode of ut; becauſe none of 
theſe dominants are tonic dominants except /zl, which 
is the tonic dominant of the mode of at; and beſides, 
becauſe the chord of each of theſe dominants forms no 
other ſounds than ſuch as belong to the ſcale of 1. 
But if I were to form this fundamental baſs, 
1 
ut la re fol ut, 
conſidering the Jaſt ut as a tonic dominant in this 
manner, af uni ſol ih; the mode would then be changed 
at the ſecond ut, and we ſhould enter into the mode of 
fa; becauſe the chord ut mi fol ih indicates the tonic 
dominant of the mode of fa; beſides, it is evident that 
the mode is changed, becauſe /h does not belong to 
the ſcale of ut. | 

In the ſame manner, were I to form this fundamen- 
tal baſs - 7 7 76 

ut la re fol ut, 

conſidering the laſt ut as a tonic dominant, in this man- 
ner, ut mi fol la; this laſt ut would indicate the mode 
of %, of which at is the ſub-dominant. "OR 
n like manner, ſtill, if in the firſt ſeries of dominants, 

I cauſed the firſt re to carry the third major, in this 
manner, re ſu& la ut; this re having become a tonic do. 
minant, would fignify to me the major mode of ſl; and 


. 
the c which ſhould follow it, carrying the chord fire 
fa, would relapſe into the mode of ut, from whence we 
had departed. | | 
Finally, in the ſame manner, if in this ſeries of do- 
minants, one ſhould cauſe / to carry &. in this man 
ner, i re fal la; this fa would ſhew that we had de- 


parted from the mode #7, to enter into that of From 


te 


L 


* 
1 


art II. 


e From hence it is eaſy to form this rule for diſcover- 

— ing the changes of mode in the fundamental baſs. 

jon. 25 When we find a tonic in the fundamental baſs, 

— we are in the mode of that tonic; and the mode is ma- 

le for jor or minor, according as the perfect chord is major 

ver- r. 

f g : . "When we find a ſub-dominant, we are in the mode 
of the fifth above that ſub-dominant ; and the mode 18 
major or minor, according as the third in the chord of 
the ſub-dominant is major or minor. 

When we find a tonic dominant, we are in the 
mode of the fifth below that tonic dominant. As the 
tonic dominant carries always the third major, one can- 
not be ſecure by the aſſiſtance of this dominant alone, 
whether the mode be major or minor: but it is only 
neceſſary for the compoſer to caſt his eye upon the fol- 
lowing note, which muſt be the tonic of the mode in 
which he is; by the third of this tonic he will diſcover 
whether the mode be major or minor. |; b 

243. Every change of the mode ſuppoſes a cadence; 
and when the mode changes in the fundamental baſs, 
it is almoſt always either after the tonic of the mode 
in which we have been, or after the tonic dominant of 
that mode, conſidered then as a tonic by favour of a 


Whence it happens that cadences in a melody for the 
moſt part preſage a change of mode which ought to 
follow them. 

244. All theſe rules, joined with the table of modes 
which we have given (art. 234+), will ſerve to diſcover 
in what mode we are in the middle of a piece, efpeci- 
ally in the moſt eſſential paſſages, as cadences (HHnn). 


I here ſubjoin the ſoliloquy of Armida, with the 


MU s 1 C. — 


cloſe which ought neceſſarily to be found in that place: 


continued and fundamental baſſes. The changes of the Prin-iples 
mode will be eaſily diſtinguiſhed in the fundamental ef Combo 
baſs, by the rules which we have juſt given at thF#end __ _ 
of the article 242. This ſoliloquy will ferve for a leſſon 
to beginners, M. Rameau quotes it in his New Sy/ter: 
of Muſic, as an example of modulation highly juſt and 


extremely ſimple. (See Plate VI. and the following. (11). 


CHAP. XIV. Of the Chromatic and Enharmnfonic. 


245. Wr call that melody chromatic which is com- Chrometle, 
poſed of ſeveral notes in ſucceſſion, whether riſing or what, 
deſcending by ſemitones. (See LXXXVIII. and 
LXXXIX.) l 

246. When an air is chromatic in deſcending, the 1 _ abs 
moſt natural and ordinary fundamental baſs is a con- deſcending 
catenated ſeries of tonic dominants; all of which follow by chro- 
one another in deſcending bya fifth, or which is the ſame Mac in 
thing, in riſing by a fourth. See LXXXVIIL (LLLL). 1 

247. When the air is chromatic in aſcending, one tal baſs, 
may form a fundamental baſs by a ſeries of tonics and what. 
of tonic dominants, which ſucceed one another alter- ag _ 
nately by the interval of a third in deſcending, and of ht. —_ 
a fourth in aſcending, (ſee LXXXIX.) There are 
many other ways of 1 a chromatic air, whether 
in riſing or deſcending; but theſe details in an elemen- 
tary eſſay are by no means neceſſary. | 

248, With reſpe& to the enharmonic, it is very rare- p,q*3 
ly put in practice; and we have explained its formation nic little 
in the firſt book, to which we refer our readers. We prattiſcd. 
ſhall content ourſelves with ſaying, that, in the beauti- 
ful ſoliloquy of the fourth act of Dardanus, at the words 
lieux funeſtes, &. ** fatal places, &c.” we find an ex- 
ample of the enharmonic; an example of the diatonic 


enbarmonic 


(auun) Two modes are ſo much more intimately relative as they contain a greater number of ſounds com- 
mon to both; for example, the minor mode of ut and the major of %, or the major mode of ut and the minor 
of las on the contrary, two modes are leſs intimately relative as the number of ſounds which they contain as 
common to both is ſmaller; for inſtance, the major mode of ut and the minor of /, &c. 

When you find yourſelf led away by the current of the modulation, that is to ſay, by the manner in which 
the fundamental baſs is conſtituted, into a mode remote from that in which the piece was begun, you muſt con- 
tinue in it but for a ſhort time, becauſe the ear is always impatient to return to the former mode. 

(unt) It is extremely proper to remark, that we have given the fundamental, the continued baſs, and in ge- 
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neral the modulation of this ſoliloquy, merely as a leſſon in compoſition extremely ſuitable to beginners; not 
that we recommend the ſoliloquy in itſelf as a model of expreſſion. Upon this laſt object what we have ſaid 
may be ſeen in what we have written concerning the liberties to be taken in muſic, Vol. IV. p. 435. of our Li- 
terary Miſcellany, It is preciſely becauſe this ſoliloquy is a proper leſſon for initiates, that it would be a bad 
one for the mature and ingenious artiſt, The novice ſhould learn tenaciouſly to obſerve his rules; the man of 
art and genius ought to know on what occaſions and in what manner they may be violated when this expedient 
becomes neceſſary, MT. | 

(LLLL) We may likewiſe give to a chromatic melody in deſcending, a fundamental baſs, into which may en- _— 
ter chords of the feventh and of the diminiſhed ſeventh, which may ſucceed one another by the intervals of a 
alſe fifth and a fifth redundant : thus in the Example XC. where the continued baſs defcends chromatically, it 14 
may cafily be ſeen that the fundamental baſs carries ſucceſſively the chords of the ſeventh and of the ſeventh di- 
miniſhed, and that in this baſs there is a falſe fifth from re to ſel , and a fifth redundant from % & to ut. 
The reaſon of this licence is, as it appears to me, becauſe the chord of the diminiſhed ſeventh may be conſidered 


as repreſenting (art. 221.) the chord of the tonic dominant; in ſuch a manner that this fundamental baſs 1 
7 1 


rr 


1 ; A 
(i la re ſol ut fa ſi mi la 
* Example XCI.) may be conſidered as repreſenting (art. 116.) that which is written below, | 
7 7 


T9 77-10 | 
N la re mi ut fa ſi mi la. "Rh 
ow this laſt fundamental baſs is formed according to the common rules, unleſs that there is a broken cadence 


— 6% 1 —— 
> — — — 
—— > 2 — py 


rom re to **, and an interrupted cadence from mi to ut, which are licenſes (art. 213 and 214.) 
N 


— 
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Principles enharmonic in the trio of the Fatal Siſters, in Hippoli- 


Com 
ſition. 


See Deſign. 


See Imi- 


gation. 


345 
Imitation, 


what, 


See Air, 
Canon, 
Fugue, 


246 
Principal 
rules for 
compoſing 
in ſeveral 


parts. 


PO fr and Aricia, at the words, Ou cours-tu malbeureux, 


«© Whither, unhappy, doſt thou run;“ and that there 
are no examples of the chromatic enharmonic, at leaſt 
in our French operas. M. Rameau had imitated an 
earthquake by this ſpecies of muſic, in the ſecond act of 
the Gallant Indians; but he informs us, that in 1735 
he could not cauſe it to be executed by the band. The 
trio of the Fatal Sifters in Hippolitus has never been 
ſung in the opera as it is compoſed. But M. Rameau 
aſſerts, (and we have heard it elſewhere by people of 
taſte, before whom the piece was performed), that the 
trial had ſucceeded when made by able hands that were 
not mercenary, and that its effect was aſtoniſhing. 


Caray. XV. Of Deſign, Imitation, and Fugue. 


249. In mufic, the name of de/fign, or ſubjed, is ge- 
nerally given to a particular air or melody, which the 
compoſer intends ſhould prevail through the piece ; 
whether it is intended to expreſs the meaning of words 
to which it may be ſet, or merely inſpired by the im- 
pulſe of taſte and fancy. In this laſt caſe, defign is di- 
ſtinguiſhed into imitation and gue. 

250. Imitation conſiſts in eauſing to be repeated the 
melody of orie, or of ſeveral bars in one fingle part, or 
in the whole harmony, and in any of the various modes 
that may be choſen. When all the parts abſolutely 
repeat the ſame air * or melody, and beginning one af- 
ter the other, this is called a canon. Fugue conſiſts 
in alternately repeating that air in the treble, and in 
the baſs, or even in all the parts, if there are more than 
two. 

251. Imitation and fugue are ſometimes conducted 
by rules merely deducible from taſte, which may be 
ſeen in the 3329 and following pages of M. Rameau's 
Treatiſe on Harmony; where will likewiſe be found a 
detail of the rules for compoſition in ſeveral parts. The 
chief rules for compoſition in ſeveral parts are, that 
the diſcords ſhould be found, as much as poſſible, pre- 
pared and reſolved in the ſame part; that a diſcord 
ſhould not be heard at the ſame time in ſeveral parts, 
becauſe its harſhneſs would diſguſt the ear ; and that 
in no particular part there ſhould be found two octaves 
or two fifths in ſucceſſion (Mmmm) with reſpect to the 
baſs. Muſicians, however, do not hefitate ſometimes 
to violate this precept, when taſte or occafion require. 
In muſic, as in all the other fine arts, it is the bulineſs 
of the artiſt to aſſign and to obſerve rules; the pro- 
vince of men who are adorned with taſte and genius is 
to find the exceptions. 


Cray. XVI. Definitions of the Different Airs. 


252. We ſhall finiſh this treatiſe by giving in a few 
words the characteriſtie diſtinctions of the different airs 
to which names have been given, as chacoon, minuet, 
rigadoon, &C. 8 | 

The chacoon is a long piece of muſic, containing 
three times in each bar, of which the movement is re- 
gular, and the bars ſenſibly diſtinguiſhed. It conſiſts 
of ſeveral couplets, which are varied as much as poſſible. 


(Mmmm) Vet there may be two fifths in ſucceſſion, provided the parts move in contrary directions, or, 


KC ' 


Formerly the baſs of the chacoon was a conflrained baſe, Prag 
or regulated by a rhythmus terminating in 4 bam, anqot (wg 
proceeding again by the ſame number; at preſent fn 
compoſers of this ſpecies no longer confine themſelye, 
to that practice. The chacoon begins, for the mot 
part, not with the perfect time, which is truck by 
the hand or foot, but with the imperfect, which paſſe; 
while the hand or foot is elevated. 

The villanelle is a chacoon a little more lively, with 
its movement ſomewhat more briſk than the ordinary 
chacoon. 

The paſſacaille only differs from a chacoon as it it 
more ſlow, more tender, and beginning for ordinary 
with a perfect time. 

The minuet is an air in triple time, whoſe movement 
is regular, and neither extremely briſk nor ſlow, con- 
fiſting of two parts or ſtrains, which are each of them 
repeated; and for which reaſon they are called by the 
French repriſe: each ſtrain of the minuet begins with 
a time which is ſtruck, and ought to conſiſt of 4, of 8, 
or of 12 bars; ſo that the cadences may be eaſily di. 
ſtinguiſhed, and recur at the end of each 4 bars. 

The ſarabando is properly a ſlow minuet; and the 
courant a very flow ſarabando: this laſt is no longer 
in uſe. The paſſepied is properly a very briſk minuet, 
which does not begin like the common minuet, with a 
{ſtroke of the foot or hand; but in which each ſtrain 
begins in the laſt of the three times of which the bar 
conſiſts. 

The hure is an air whoſe movement is ſlow, whoſe 
time is marked with 4, and where two of the times in 
which the bar conſiſts are beaten; it generally begins 
with that .in which the foot is raiſed, For ordinary 
the note in the middle of each time is ſhortened, and 
the firſt note of the ſame time pointed. 

The Jig is properly nothing elſe but a loure very 
briſk, and whoſe movement is extremely quick. 

The forlana is a moderate movement, and in a me- 
diocrity between the loure and the Jig. 

The rigadoon has two times in a bar, is compoſed 
of two ſtrains, each to be repeated, and each conſiſt- 
ing of 4, of 8, or of 12 bars: its movement is lively; 
each ſtrain begins, not with a ſtroke of the foot, but 
at the laſt note of the ſecond time. ; 

The bourde is almoſt the ſame thing with the riga- 
doon. 

The gavotte has two times in each bar, is compoſed 
of two 1 each to be repeated, and each conſiſting 
of 4, of 8, or of 12 bars: the movement is ſometimes 
low, ſometimes briſk; but never extremely quick, nor 
very ſlow. 

The tambourin has two ſtrains, each to be repeated, 
and each conſifting of 4, of 8, or of 12 bars, &c- Two 
of the times that make up each bar are beaten, and are 
very lively; and each ſtrain generally begins in the ſe- 
cond time. FOE. 

The muſette conſiſts of two or three times in each 
bar; its movement is neither very quick nor very ſlow; 
and for its baſs it has often no more than a ſingle note, 
which may be continued through the whole piece. 


in other 


words, if the progreſs of one part be aſcending, and the other deſcending; but in this caſe they are not pro- 


perly two fifths, they are a fifth and a twelfth; for example, if one of the parts in deſcending ſhould ſound 7 
re, and the other t la in riſing, ut is the fifth of /a, and /a the twelfth of re. 


MUS 


1c, See HARMONICA, 

hk Pune very ſtrong-ſcented ſubſtance found 
under the belly of an Eaſt India animal. See Mos- 
" cording to Tavernier, the beſt and greateſt quan- 
ities of muſk come from the kingdom of Boutan, 
from whence it is carried for ſale to Patna, the chief 
town of Bengal. After killing the animal, the pea- 
ſants cut off the bag, which is about the ſize of an 
egg. and is ſituated nearer the organs of generation 
than the navel. They next take out the muſk, which 
has then the appearance of clotted blood. When they 
want to adulterate it, they put a maſh of the avimal's 
blood and liver into the place of the muſk they had 
extracted. In two or three years this mixture pro- 
duces certain ſmall animals which eat the good mulk ; 
ſo that, when opened, a great conſumption is per- 
ceived. Others, after extracting a portion of the 
muſk, put in ſmall pieces of lead to augment the 
weight. The merchants who tranſport the muſk to 
foreign countries are leſs averſe to this trick than the 
former ; becauſe in this caſe none of the animals above- 
mentioned are produced. But the deceit is Kill worſe 
to diſcover, when, of the ſkin taken from the belly of 
a young animal, they make little bags, which they 
ſew ſo dextrouſly with threads of the ſame ſkin, that 
they reſemble genuine bags. Thoſe they fill with 
what they take out of the genuine bags, and ſome 
fraudulent mixture, which it is extremely difficult for the 
merchants to detect. When the bags are ſewed im- 
| mediately on their being cut, without allowing any 
part of the odour to diſſipate in the air, after they 
have abſtradted as much of the muſk as they think 
proper, if a perſon applies one of theſe bags to his 
noſe, blood will be drawn by the mere force of the 
odour, which muſt neceſſarily be weakened or diluted 
in order to render it agreeable without injuring the 
brain. Our author brought one of the animals with 
lum to Paris, the odour of which was ſo ſtrong, that 
it was impoſlible for him to keep it in his chamber. 
It made every head in the houſe giddy; and he was 
obliged to put it in a barn, where the ſervants at laſt 
cut away the bag: the ſkin, notwithſtanding, always 
retained a portion of the odour. The largeſt muſk- 
bag ſeldom exceeds the ſize of a hen's egg, and can- 
not furniſh above half an ounce of muſk : three or four 
of them are ſometimes neceſſary to afford a ſingle ounce. 
In one of his voyages to Patna, Tavernier purchaſed 
1663 bags, which weighed 1557 ounces and a half; 
and the muſk, when taken out of the bags, weighed 
452 ounces, 
Muſk affords the ſtrongeſt of all known odours. A 
mall bit of it perfumes a large quantity of matter, 
The odour of a ſmall particle extends through a conſi- 
derable ſpace. It is likewiſe ſo fixed and permanent, 
that at the end of ſeveral years it ſeems to have loſt 
"0 part of its activity. When it comes to us it is dry, 
with a kind of unctuoſity, of a dark reddiſh-brown 
or ruſty blackiſh colour, in ſmall round grains, with 
IE few hard black clots, and perfectly — from any 
andy or other viſible foreign matter. If chewed, and 
obbed with a knife on paper, it looks ſmooth, 
bright, yellowiſh, and free from bitterneſs. Laid on 

red-hot iron, it catches flame, and burns almoſt en- 
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been mixed with the muſk, the quantity of the re- 
ſiduum will readily diſcover them. 

Muſk has a bitteriſh ſubacrid taſte; a fragrant ſmell, 
agreeable at a diſtance, but when ſmelt near to, fo 
ſtrong as to be diſagreeable unleſs weakened by the 
admixture of other ſubſtances. If a ſmall quantity be 
infuſed in ſpirit of wine in the cold for a few days, 


it imparts a deep, but not red tincture: this, though 


it diſcovers no great ſmell of the muſk, is nevertheleſs 
ſtrongly impregnated with its virtues; a fingle drop 
of it communicates to a whole quart of wine a rich 
muſky flavour. The degree of flavour which a tinc- 
ture drawn from a known quantity of muſk commu- 
nicates to vinous liquors, is perhaps one of the beſt 
criteria for judging of the goodneſs of this commodity. 
Neuman informs us, that ſpirit of wine diſſolves ten 
parts out of thirty of muſk, and that water takes up 
twelve; that water elevates its ſmell in diſtillation, 
whilſt pure ſpirit brings over nothing. 

Maſk is a medicine of great eſteem in the eaſtern 
countries; among us, it has been for ſome time pretty 
much out of uſe, even as a perfume, on a ſuppoſition 
of its occaſioning vapours, &c. in weak fema'es and 
perſons of a ſedentary life. It appears, however, 
from late experience, to be, when properly managed, 
a remedy of 2 ſervice even againſt thoſe diſorders 
which it has been ſuppoſed to produce. Dr Wall has 
communicated (inthe Philoſoph. TranſaQions, n® 474.) 
an account of ſome extraordinary effects of mulk in 
convulſive and other diſeaſes, which have too often 
baffled the force of medicine. The doctor obſerves, 
that the ſmell of perfumes is often of diſſervice, where 
the ſubſtance, taken inwardly and in conſiderable 
quantity, produces the happieſt effects; that two per- 
ſons, labouring under a ſubſultus tendinum, extreme 
anxiety, and want of ſleep, from the bite of a mad 
dog, by taking two doſes of muſk, each of which was 

xteen grains, were perfectly relieved from their com- 
plaints. He likewiſe obſerves, that convulſive hic- 
kups, attended with the worlt ſymptoms, were re- 
moved by a doſe or two of ten grains; and that ia 
ſome caſes, where this medicine could not, on account 
of ſtrong convullions be adminiſtered to the patient by 
the mouth, it proved of ſervice when injected as a 
glyſter. He likewiſe adds, that under the quantity 
of fix grains, he never found much effect from it; but 


that, taken to ten grains and upwards, 1t never fails to 


produce a mild diaphoreſis, without at all heating or 
giving any uneaſineſs: that, on the contrary, it eaſes 


pain, raiſes the ſpirits; and that, after the ſweat breaks 


out, the patient uſually falls into a refreſhing ſleep : 
that he never met with any hyſterical perſon, how 
averſe ſoever to perfumes, but could take it, in the 
form of a bolus, without inconvenience, To this 
paper is annexed an account of ſome farther extraordi- 
nary effects of muſk, obſerved by another gentleman. 
Repeated experience has ſince confirmed its efficacy iu 
theſe diſorders. The author of the New Diſpenſatory 
ſays, hie has frequently given it with remarkable ſucceſs ; 
and ſometimes increaſed the doſe as far as twenty grains 
every four hours, with two or three ſpoonfuls of the 
muſk julep between. The julep is the only officinal 
preparation of it, 
Musx-Animal, See Moscuus. 
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Musx-Rat, in zoology. See Cas rox. 

MUSKET', a fire arm born on the ſhoulder, and 
uſed in war, See Gun, par. «lt. 

MUSKETOON, a kind of ſhort thick muſket, 
whoſe bore is the 38th part of its length: it carries 
five ounces of iron, or ſeven and an half of lead, with 
an equal quantity of powder. This is the ſhortelt Kind 
of blunderbuſles. | 

MUSLIN, a fine ſort of cotton-cloth, which bears 
a downy knot on its ſurface. There are ſeveral forts 
of muſlins brought from the Eaft Indies, and more 
particularly from Bengal; ſuch as doreas, betelles, 
mulmuls, tanjecbs, &c. 

MUSONIUS, (Caius Rufus) a Stoic philoſopher 
of the ſecond century, was baniſhed into the iſſand of 
Gyare, under the reign of Nero, for criticiſing the 
manners of that prince; but was recalled by the em- 
peror Veſpaſian, He was the friend of Apollonius 
Tyaneus, and the letters that paſſed between them 
are ſtill extant. | 

MUSQUETOE. See Corkx, in the Ayptnpix. 

MUSSULMAN, or MusuLman, a title by which 
the Mahometans diſtinguiſh themſelves; ſignifying, in 
the Turkiſh language, © true believer, or orthodox.” 
See MAHOMETAN1SM. 

In Arabic, the word is written Moflem, Moſteman, 
or Moſolman. The appellation was firſt given to the 
Saracens; as is obſerved by Leunclavius.— There are 
two kinds of Muſſulmans, very averſe to each other; 
the one called Sounitet, and the other Shiites, — The 
Sonnites follow the interpretation of the Alcoran gi- 
ven by Omar; the Shiites are the followers of Ali. 
The ſubjects of the king of Perſia are Shiites ; and 
thoſe of the grand ſignior, Sonnites. See SoxxA, and 
ALCORAN. 

Some authors will have it, that the word Muſſulman 
ſignifies ſaved, that is, predeſtinated; and that the 
Mahometans give themſelves the appellation, as belie- 
ving they are all predeſtinated to ſalvation, —Marti- 
nius is more particular as to the origin of the name; 
which he derives from the Arabic don, muſalem, 
« ſaved, ſnatched out of danger:” the Mahometans, 
he obſerves, eſtabliſhing their religion by fire and 
ſword, maſſacred all thoſe who would not embrace it, 
and granted life to all that did, calling them Muſul- 
mans, q. d. erepti & periculo; whence the word, in 
courſe of time, became the diſtinguiſhing title of all 
thoſe of that ſect, who have affixed to it the ſignifica- 
tion of true believer. g 

MUST, Musrun, ſweet wine newly preſſed from 
the grape; or the new liquor preſſed from the fruit be- 
fore it has worked or fermented. Sce Wine. 

MUSTELA, in zoology, a genus of quadrupeds 
of the order of feræ. There are fix ere, ſharp, di- 
ſtin& teeth in the upper jaw, and an equal number in 
the under jaw, but blunter and cloſer together, and 


two of them are ſituated a little farther within the 


mouth; and the tongue is ſmooth. There are 11 ſpe- 
cies, VIZ. 

1. The lutris, or ſea-otter, hath palmated feet, and 
the tail about one- fourth of the length of the body; the 
hair thick, long, and exceſſively black and gloſſy: be- 
neath that is a ſoft down; the colour ſometimes varies 
to ſilvery. The biggeſt of theſe animals weigh 70 or 
So pounds. They inhabit, in vaſt abundance, the 
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coalts of Kamtſchatka, and the parts of America 0 
poſite to it, diſcovered by the Ruſſians: it is alſo ng 
with in a moſt remote part of the continent of Ame 
rica, along the rivers of Brafil and Paraguay, and 1 
the Oroonoko. It is a harmleſs animal; very affec. 
tionate to its young, inſomuch that it will pine to 
death at the loſs of them, and die on the very ſpot 
where they have been taken from it. Before the your 
can ſwim, they carry them in their paws, lying in the 
water on their backs: they run very ſwiftly; (win 
often on their back, their ſides, and even in a perpen. 
dicular poſture: are very ſportive ; embrace, and kif, 
each other: they inhabit the ſhallows, or ſuch places 
as abound with ſea-weeds; feed on lobſters, and other 
ſhell-fiſh, as well as ſepiz and common fiſhes : they 
breed but once a- year, and have but one young one at 
a time, ſuckle it for a year, and bring it on ſhore, 
They are dull-fighted, but quick-fcented: are hunted 
for their ſkins ; which are of great value, being fol 
to the Chineſe for 70 or 80 rubles a- piece; each ſkin 
weighs 33 lib. The young are reckoned very delicate 
meat, ſcarce to be diftinguiſhed from a ſucking lamb, 
The cry of this creature is nearly ſimilar to a your 
dog: and it is ſometimes interrupted by another cry 
ſimilar to that of the ſaki or fox-tailed monkey. It 
may be nouriſhed with the flour of manioc diluted in 
water. | 

2. The lutra, or otter, has palmated feet, the tail ts 
one half the length of the body; the whole colour iC 
a deep brown, except two ſmall ſpots on each fide of d. 
the noſe, and another below the chin ; the legs are ſhort 
and thick, and looſely joined to the body: the length 
from the noſe to the tail is 23 inches. The otter inha- 
bits all parts of Europe, the north and north-eaſt of 


Alia, even as far as Kamtſchatka; it abounds in North 


America, particularly in Canada, from whence the moſt 
valuable furs of this kind are brought. He is a vora- 
cious animal, but fonder of fiſh than of fleſh: he doth 
not willingly quit the margins of rivers or lakes, and 
often depopulates fiſh-ponds ; but if fiſh happens to 
fail, he makes excurſions on land, and preys on lambs 
and poultry, It is obſervable, that the otter always 
ſwims againſt the ſtream to meet its prey; and two of 
them, it is ſaid, will hunt a ſalmon in concert. One 
ſtations itſelf above, and the other below the place 
where the fiſh lies, and continue chafing it :nceffant- 
ly, till the creature, quite wearied out, A their 
prey. Sometimes the otter preys in the ſea, but not 
far from ſhore. It hath been obſerved, however, in 
the Orkneys to bring in cod, congers, &c. Properly 
ſpeaking, he is not an amphibious animal ; for, like 
other terreſtrial creatures, he requires the aid of fre- 
quent reſpiration. When in purſuit of a fiſh, if be 
chances to be entangled in a net, he drowns; and we 
perceive that he has not had fime to cut a ſufficient 
quantity of the meſhes to effe&uate his eſcape. Fo 
want of fiſhes, crabs, frogs, or other animal- food, he 
gnaws the young twigs, and eats the bark of aquatic 
trees; he likewiſe eats the young herbage in the ſpring: 
The female comes in ſeaſon in winter, brings forth in 
March, and the litter conſiſts of three or Ai The 
young otters are leſs handſome than the old; and M. 
Buffon looks upon the otters in general to be very flo, 
pid animals. He will not allow them the capacity 20 

inſtin& commonly aſeribed to them by other natur 


4; ſach as that of always aſcending the rivers, in order to 
ſwim the more eaſily down the current, when loaded 
with his prey; of fitting up, and flooring his houſe to 
exclude the water; of hoarding a ſtore of fiſhes in caſe 
of a ſcarcity; and laſtly, of being eaſily tamed, of fiſh- 
ing for his maſter, and even bringing the fiſh into the 
kitchen. All I know (ſays our author) is, that the 
otters dig no habitations for themſelves ; that they 
take poſſeſſion of the firſt hole they find, under the 
roots of poplars or willows, in the clefts of rocks, and 
even in piles of floating wood; that they depofit their 
young on beds made of twigs and herbs; that we find, 
in their habitations, heads and bones of ſſhes; that 
they often change their places of abode; that they ba- 
niſh their young at the end of ſix weeks or two months; 
that thoſe I endeavoured to tame attempted to bite, 
though they were only raking milk, and unable to eat 
fiſh; that, ſome days after, they became more gentle, 
perhaps becauſe they were weak or fick ; that, fo far 
from being eably accuſtomed to a domeſtic life, all of 
them which I attempted to bring up died young; that 
the otter is naturally of a ſavage and cruel diſpoſition; 
that when he gets into a fiſh-pond, he is equally de- 
ſtructive as the ache ant in a hen-houſe ; that he kill 
many more fiſhes than he can eat, and carries one off 
in his mouth.“ 

On the other hand, Mr Pennant tells us, that the 
otter ſhows great ſagacity in forming its habitation: 
it burrows underground on the banks of ſome river or 
lake; it always makes the entrance of its hole under 
red 9 upwards = = ſurface - —_— and 
orming, before it reaches the top, ſeveral holes or 
0k, Tt in caſe of high 8 have a retreat; 
for no animal affects lying drier at top: it makes a mi- 
nute orifice for the admiſſion of air. It is further ob- 
ſerved, that this animal, the more effectually to conceal 
Its _ ef * _ _ _ little air-hole 
in the middle of ſome thick buſh. Our author alſo in- 
forms us, that the otter is capable of being tamed ; 
that he will follow his maſter like a dog, and even fiſh 
for him, and return with his prey. 

Though the otter does not catt his hair, his ſkin is 
browner, and ſells dearer, in winter than in ſummer ; 
and makes a very fine fur, His fleſh has a diſagree- 
able fiſhy taſte. His retreats exhale a noxious odour 
from the remains of putrid fiſhes ; and his own body 
has a bad ſmell, The dogs chace the otter ſpontane- 
2 and my 2 [ws when at 2 from 
l or from bis hole. I 0 
tends himſelf; bites the dogs 2 1 
times with ſuch force as to break their le — and 
never quits his hold but with life. The beaver, how- 
2 who is not a very ſtrong animal, purſues che ot- 
ters, and will not allow them to live on the ſame banks 
with himſelf. 

* . mentions an account of ſome Newfound- 
be ſup _ e i * by Mr Banks, which 
cred, fitting Pappas atk — —_— on fe 
animals ſhaped like Italian gre-hound bi g 15 the gi 
9x; of a ſhining black 2 ith Io = Po 
dug taper tail. They often lea ed 84 gy 4 
. y — ped into t eee. an 
which were fe; , cn tney gave to their young 

ere ütting by them. On perceiving him they 


ad 190k to the water, and ſwam a little way from ſhore, 
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keeping their heads out of the water, and looking at Muſtcl.. 


him. An old furrier ſaid, that he remembered the 
ſkin of one ſold for five guineas; and that the French 
often ſee them in Hare-bay. According to ſome au- 
thors, there are otters in Cayenne which weigh go and 
100 pounds. They live in the great and unfrequent- 
ed rivers, and their heads often appear above water. 
Their cry is heard at great diſtances; their hair is very 
ſoft, but ſhorter than that of the beaver, and generally 
of a brown colour. They live upon fiſh, and eat like- 
wiſe the grains which fall into the water from the banks 
of the rivers. In Guiana, according to M. de la Borde, 
the otters are very numerous along the rivers and 
marſhes where fiſhes abound. They ſometimes appear 
in ſuch numbers, and are fo fierce, that they cannot be 
approached. They litter in holes which they dig in 
the banks; they are often tamed and brought up in 
houſes. 

3. The lutreola, or ſmall otter, has hairy palmated 
feet, and a white mouth, the ſame form with an otter, 
but thrice as ſmall, It inbabits Poland and the north 
of Europe; lives on fiſh, frogs, and water - inſects: its 
fur is very valuable, next to the ſable; is caught in 
Baſkiria with dogs and traps ; is exceedingly fœtid. 
This is the ſame animal with the minx of America, 
which, Mr Collinſon tells us, frequents the water like 
the otter, and very much reſembles it in ſhape and co- 
lour, but is leſs ; it leaves its watery haunts to come 
and rob hen-rooſts; it bites off the heads of the poul- 
try, and ſucks their blood; when vexed, it has a ſtrong 
loathſome ſmell; its Jength from noſe to tail 20 inches, 
the tail four; is of a ſhining dark-brown colour. M. 
Buffon mentions, from M. de la Borde, a kind of otter 
which he calls the ſmall freſh-water otter of Cayenne, 
and which is only ſeven inches long from the end of the 
noſe to the extremity of the body. The tail of this ſmall 
otter has no hair: its length is ſix inches ſeven lines, 
and five lines thick at the origin, diminiſhing gradu- 
ally to the extremity, which is white, though the reſt 
of the tail is brown; and, in place of bair, it is co- 
vered with a rough granulated ſkin, like ſhagreen; it 


is flat below, and convex above, All the under part 


of the body and head, as well as the fore-part of the 
fore-legs, is white. The top and ſides of the head and 
body are marked with large browniſh-black ſpots, and 
the intervals are of a yellowiſh grey colour. The black 
ſpots correſpond on each fide of the body, and there 
is a white ſpot above each eye. : 

4. The barbata, or Guinea-weaſel, is of a reddiſh 
colour; and the toes are not connected with a mem- 
brane: he is of a black colour, with coarſe bair of the 
ſize of a martin; digs an habitation in the earth with 
his fore-feet, in which he has great ſtrength, and which 
are much ſhorter than thoſe behind. It inhabits Gui— 
nea, Braſil, and Guiana: when it rubs itſelf againſt 
trees, it leaves behind an unctuous matter that ſmeils af 
muſk. It is very fierce; and, if driven to neceſſity, will 
fly at man or beaſt: it is very deſtruQive to poultry. 

5. The gulo, or glutton, is of a duſky red colour, 
and blackiſh on the middle of the back: it is a molt 
voracious animal; but very flow of foot, {o is obliged to 
take its prey by ſurpriſe. In Americs it is called the 
beaver-eater ; becauſe it watches thoſe animals as they 
come out of their houſes, and ſometimes breaks into 
their habitations and devours them, It often lurks on 
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faſten on a horſe, elk, or ſtag, and continue eating a 
hole into its body, till the animal falls down with pain, 
or elſe will tear out its eyes: no force can diſengage 
it; yet ſometimes the deer, in their agony, have been 
known to deltroy the glutton by running its head vio- 
lently againſt a tree, This animal alſo devours the 
ilatis, or white fox; ſearches for the traps laid for the 
ſables and other animals, and is often beforehand with 
the huntſmen, who ſultain great loſs by the glutton. 
Authors have pretended, that it feeds ſo voraciouſly, 
that at length it is in danger of burſting ; and that it 
is obliged to eaſe itſelf of its load, by ſqueezing it out 
between two trees : but this is not well authenticated. 
Mr Buffon acquaints us, that a glutton which he 
kept for 18 moaths at Paris, became ſo tame that it 
diſcovered no ferocity, and did not injure any perton. 
« His voracity (ſays he) has been as much exaggera- 
ted as his cruelty. He indeed eat a great deal; but, 
when deprived of food, he was not importunate. He 
is two feet two inches long, from the point of the noſe 
to the origin of the tail. The muzzie, and as far as 
the eye-brows, is black. The eyes are black and ſmall. 
From the eye-brows to the ears, the hair is a mixture 
of white and brown. Below the under-jaw, as well as 
between the fore-fcet, the hair is ſpotted with white. 
The length of the fore-legs is 11 inches, and that of 
the hind- legs one foot. The tail, including four inches 
of hair at its extremity, is eight inches long. The 
four legs, the tail, and the back, as well as the belly, 
are black. His fore-feet, from the heel to the extre- 
mity of the claws, are three inches nine lines in length: 
the five claws are very crooked and well ſeparated. The 
middle claw is an inch and an half in length, He avoids 
water; and dreads horſes, and men dreſſed in black. 
He walks by a kind of leap, and cats pretty voraci- 
ouſly.. After taking a full meal, he covers himſelf in 
his cage with ſtraw. When drinking, he laps like a 
dog. He utters no cry. After drinking, with his 
paws he throws the remainder of the water on his belly, 
He is almoſt perpetually in motion. If allowed, he 
would devour more than four pounds of fleſh every day. 
He eats no bread; and devours his food ſo voraciouſly, 
and almoſt without chewing, that he is apt to choke 
himſelf.” 

The glutton is common in moſt of the northern re- 


gions of Europe, and even of Aſia; but in Norway, 


according to Pontoppidan, he is chiefly confined to the 
dioceſe of Drontheim. The ſame author remarks, that 
the ſkin of the glutton is very valuable; that he is not 
{hot with fire-arms, to prevent his ſkin from being da- 
maged ; and that the hair is ſoft, and of a black co- 
jour, ſhaded with brown and yellow. In Siberia the 
{kin is ſold for 4s. or 65.; at Jakutſk for 12s.; and 
in Kamtſchatka ſtill dearer, becauſe the women there 
dreſs their hair with its paws, which they eſteem a great 
ornament: the fur is greatly eſteemed in Europe; and 
thoſe produced in the north of Europe and Afia are 
much preferable to the American kind. In its wild 


ſtate, Mr Pennant informs us, that the glutton is vaſtly 


ferce; a terror both to the wolf and bear, which will 
not prey upon it when they find it dead ; perhaps on 
account of its being ſo very fœtid that it ſmells like a 
pole-cat: it makes a ſtrong reſiſtance when attacked; 


will tear the ſtock from the gun, and pull the traps in. 
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which it is caught to pieces: notwithſtanding 
it is capable of being tamed, and of learning fever 
tricks. M. Buffon remarks, that though the plutton 
employs conſiderable art and addreſs in ſeizing other 
animals, he ſeems to poſſeſs no other talents but thoſ: 
which relate to appetite, 4 It would (ſays he) ap. 
pear, that the glutton even wants the common inſing 
of ſelf-preſervation. He allows himſelf to be approach. 
ed by men, or comes up to them without betraying 
the ſmalleſt apprebenfion.” This indifference, which 
ſeems to be the effect of imbecillity, proceeds perhaps 
from a different cauſe. It is certain that the plutton 
is not ſtupid, ſince he finds means to ſatisfy his appe- 
tite, which is always vehement and preſſing. Neither 
is he deficient in courage, ſince he indiſcriminately at 
tacks all animals he meets with, and betrays no ſymp- 
toms of fear at the approach of men. Hence, if he 
wants attention to himſelf, it proceeds not from indif. 
ference to his own preſervation, but from the habit of 
ſecurity. As he lives in a country which is almoſt de- 
ſart, he ſeldom ſees man, who are his only enemies. 
Every time he tries his ſtrength with other animals, he 
finds himſelf their ſuperior. He goes about with per- 
fect confidence; and never diſcovers the ſmalleſt mark 
of fear, which always ſuppoſes ſome experience of 
weakneſs. Of this we have an example in the lion, 
who never turns away from man, unleſs he has expe- 
rienced the force of his arms: and the glutton, trailing 
along the ſnows of his deſart climate, remains always 
in perfect ſafety, and reigns, like the lion, not ſo much 
by his own ſtrength, as by the weakneſs of the animals 
around him. 

6. The martes, or martin, is of a blackiſh yellow 
colour, with a pale throat, and the toes are not web- 
bed. Theſe animals are found in great numbers in all 
temperate countries, and even in warm regions, 2s in 
Madagaſcar and the Maldivia iſlands, and are never 
ſeen in high latitudes. The martin has a fine counte- 
nance, a lively eye, ſupple limbs, and a flexible body. 
His movements are all exceedingly nimble; he rather 
bounds and leaps than walks, He climbs rough walls 
with eaſe and alacrity ; enters the pigeon or hen-houſes, 
eats the eggs, pigeons, fowls, &c. and the female of- 
ten kills great numbers, and tranſports them to her 
young. He likewiſe ſeizes mice, rats, moles, and 
birds in their neſts. M. Buffon kept one of theſe ani- 
mals for a conſiderable time. He tamed to a certain 
degree, but never formed any attachmeat, and conti- 
nued always ſo wild, that it was neceffary to chain him. 
He made war againſt the rats, and attacked the poul- 
try whenever they came in his way. He often got 
looſe, though chained by the middle of the body. At 
firſt he went to no great diſtance, and returned 1n2 
few hours ; but without diſcovering any ſymptoms of 
joy, or affection to any particular perſon, He, how- 
ever, called for victuals like a cat or a dog. After- 
wards he made longer excurſions; and at laſt he thought 
proper never to return. He was then. about à feat 
and a half old, ſeemingly the age at which nature al- 
ſumes her full aſcendency. He eat every thing preſent- 
ed to him, except ſallad and herbs; was fond of honey» 
and preferred hemp- ſeed to every other grain. It was 
remarked that he drank very often; that he ſometimes 
ſlept two days ſucceſſively, and at other times woul 
{lkcep none for two or three days; that, before To 

: ing, 
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. to. he folded himſelf in a round form, and covered his 

- head with his tail; and that, while awake, his motions 
were fo violent, fo perpetual, and ſo incommodious, 
that, though he had not diſturbed the fowls, it was 
\e-efſary to chain him, to prevent him from breaking 
every thing. The ſame author informs us, that he has 
1d in his poſſeſſion ſeveral martins of a more advanced 
age, which had been taken in nets; bnt they continued 
Hebe totally ſavage, bit all who attempted to touch 
them, and would eat nothing but raw fleſh. 

Martins, it is ſaid, go with young as long as cats, 
We meet therefore with young ones from ſpring to 
autumn; and therefore it is probable they bring forth 
more than once a-year. The younger females bring 
only three or four at a time; but the more aged pro- 
duce fix or ſeven, When about to bring forth, they 
take up their abode in magazines of hay, in holes of 
walls, which they (tuff with ſtraw and herbs; in clefts 
of rocks; or in the hollow trunks; and when dilturb- 
ed, they remove their young, who ſeem very ſoon to 
arrive at maturity; for the one which M. Buffon 
brought up, had nearly attained its full growth in one 
year. The martin has an agreeable muſky odour, 
which proceeds from a matter contained in two veſicles, 
one on each fide of the extremity of the rectum. The 
ſkin is a valuable fur, and much uſed for linings to the 
gowns of magiſtrates. 

7. The putorius, pole-cat, or fitchet, has uncon- 
. nected toes, is of a dirty yellow colour, with a white 
mouth and ears. He is a native of moſt parts of Eu- 
rope; and has a great reſemblance to the martin in 
temperament, manaers, diſpoſition, and figure. Like 
the latter, he approaches our habitations, mounts on 
the roofs, takes up his abode in hay-lofts, barns, and 
unfrequented places, from which he iſſues during the 
night only in queſt of prey. He burrows under 
ground, forming a ſhallow retreat about two yards in 
length, generalſy terminating under the roots of ſome 
large tree, He makes greater havock among the 
poultry than the martin, cutting off the heads of all the 
towls, and then carrying them off one by one to his 
magazine. If, as frequently happens, he cannot car- 
ry them off entire, on account of the ſmallneſs of the 
entry to his hole, he eats the brains, and takes only 
the heads along with him. He is likewiſe very fond 
of honey, attacks the hives in winter, and forces the 
bees to abandon them. The females come in ſeaſon in 
the ſpring ; and bring forth three, four, or five at a 
time, but does not lead them off till the end of ſum- 
mer. The pole-cat is exceſſively ſetid; yet the ſkin is 
drefſed with the hair on, and uſed as other furs, for 
ppets, &c. and is alſo ſent abroad to line cloaths. 
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"ACE | few or none being found in the northern re- 
| 
* 


ons, or in the torrid zone. In Europe, his territo- 
es ſeem to extend only from Poland to Italy. It is 
certain that he avoids the cold, for in winter he re- 
Wes 1nto the houſes ; and he is perhaps equally averſe 
on great heat, 

: by Ihe furo, or ferret, has red eyes, and uncon- 
'Ctcd toes; the colour of the whole body 1s of a very 


pale yellow ; the length from noſe to tail is about 14 


ic! , . . BET. 4 

1 8 tail five. ; In its wild ſtate it inhabits A- 
ork rom whence it was originally brought into 
an i order to free that country from multitudes 


5269 


of rabbits with which it was over-run; and from Mufſtela. 


Ihis creature ſeems to be confined to the temperate - 
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thence the reſt of Europe was ſupplied with it. This 
creature is incapable-of bearing the cold, and cannot 
ſubſiſt even in France unleſs in a domeſtic ſtate. The 
ferret is not in our climates endowed with the ſame 
capacity of finding his ſubſiſtence as other wild ant- 
mals, but mult be carefully nouriſhed within doors, 


and cannot exiſt in the fields; for thoſe who are loſt in 


the burrows of rabbits never multiply, but probably 


periſh during the winter. Like other domeſtic animals, 


he varies in colour. The female ferret is leſs than the 
male; and when in ſeaſon, we are aſſured, ſhe is ſo ex- 
tremely ardent, that ſhe dies if her deſires are not gra- 
tified, Ferrets are brought up in caſks or boxes, where 
they are furniſhed with beds of hemp or flax. They 
ſleep almolt continually. Whenever they awake, they 
ſearch eagerly for food ; and brawn, bread, milk, &c. 
are commonly given them. 'They produce twice every 
year; and the female goes fix weeks with young. Some 


of them devour their young as ſoon as they are brought. 


forth, inſtantly come again in ſeaſon, and have three 
litters, which generally conſiſt of five or fix, and ſome- 
times of ſeven, eight, or nine. This animal is by na- 
ture a mortal enemy to the rabbit. Whenever a dead 
rabbit is for the firſt time preſented to a young ferret, 
he flies upon it, and bites it with fury ; but if it be 


alive, he ſeizes it by the throat or the noſe, and ſucks 


its blood. When let into the burrows of rabbits, he 
is muzzled, that he may not kill them in their holes, 
but only oblige them to come out, in order to be 
caught in the nets. If the ferret is let in without a 
muzzle, he is in danger of being loſt : for, after ſuck- 
ing the blood of the rabbit, he falls aſleep ; and even 
{moking the hole is not a certain method of recalling 
him; becauſe the holes have often ſeveral entries which 


communicate with each other, and the ferret retires- 


into one of thoſe when incommoded with the ſmoke. 
Boys likewiſe uſe the ferret for catching birds in the 
holes of walls, or of old trees. The ferret, tho? eafily 
tamed, and rendered docile, is extremely iraſcible : 
his odour is always diſagreeable; but when he 1s irri— 
tated, it becomes much more offenſive. His eyes are 
lively, and his aſpe& is inflammatory; all his move- 
ments are nimble; and he is at the ſame time ſo vigo- 


rous, that he can eaſily maſter a rabbit, tho? at leaft 


four times larger than himfelf., _ 

9. The zibellina, or ſable, has divided toes: the 
body is of a duſky yellow colour, with a white fore- 
head, and an aſh-coloured throat. It is found iu 
Tartary and the northern parts of Alia, The fablcs 
inhabit the banks of rivers, and the thickeſt parts ot 
the woods. They leap with great agility from tree 
to tree; and avoid the rays of the ſun, which are ſaid 
in a ſhort time to change the colour of their hair. 
They live in holes of the earth, or beneath the roots 
of trees: ſometimes they will form neſts in the trees, 
and ſkip with great agility from one to the other : 
they are very lively, and much in motion during the 
night. 
nerally ſleep half an hour or an hour, when they may 
be puſhed, ſhaken, and even pricked, without awa- 


king. During the night they are exceſſively active 


and reſtleſs; a tame one kept by Mr Gmelin wes ac- 
cuſtored to riſe upon its hind-legs, on fight of a cat, 
in.order to prepare for the combat. During ſummer 


the. 


Mr Gmelin tells us, that aſter eating they ge- 
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eſpecially on hares; in winter, on birds; in autumn, 
on hurtleberries, cranberries, and the berries of the 
ſervice- tree: but during that ſeaſon their ſkins are 
at the worſt; that diet cauſing their ſkins to itch, and 
to rub off their fur againſt the trees; they bring forth 
at the end of March or beginning of April, and have 
from three to five” at a time, which they ſuckle for 
four or five weeks. Their chaſe was, in the more bar- 
barous times of the Ruſſian empire, the employ, or 
rather the taſſcs, of the unhappy exiles into Siberia; as 
that country is now become more populous, the ſables 
have in great meaſure quitted it, and retired farther 
north and eaſt, to live in deſart foreſts and mountains: 
they live near the banks of rivers, or in the little 
iſlands in them: on this account they have, by ſome, 
been ſuppoſed to be the Za&Gigor of Ariltotle, ( Hiſt. 
An. lib. viii. c. 5.) Which he claſſes with the animals 
converſant among waters. 

At preſent the hunters of ſables form themſelves in- 
to troops, from 5 to 40 each : the laſt ſnbdivide into 
leſſer parties, and each chooſes a leader; but there is 
one that directs the whole: a ſmall covered boat is 
provided for each party, loaden with proviſions, a dog 
and net for every two men, and a veſſel to bake their 
bread in: each party alſo has an interpreter for the 
country they penetrate into: every party then ſets 
out according to the courſe their chief points out: 
they go againſt the ſtream of the rivers, drawing their 
boats up, till they arrive in the hunting country ; 
there they ſtop, build huts, and wait till the waters 
are frozen, and the ſeaſon commences : before they be- 
gin the chaſe, their leader afſembles them, they unite 
in a prayer to the Almighty for ſucceſs, and then ſe- 
parate : the firſt ſable they take is called God"s ſable, 
and is dedicated to the church. 

They then penetrate into the woods; mark the trees 
as they advance, that they may know their way back; 
and in their hunting-quarters form huts of trees, and 
bank up the ſnow round them: near theſe they lay 
their traps ; then advance farther, and lay more traps, 
{ill building new bouts in every quarter, and return ſuc- 
ceſſively to every old one to vilit the traps and take 
out the game to ſkin it, which none but the chief of 
the party mult do: during this time they are ſupplied 
with proviſions by perſons who are employed to bring 
it on ſledges, from the places on the road, where they 
are obliged to form magazines, by reaſon of the im- 
practicability of bringing quantities through the rough 
country they mult paſs. The traps are a ſort of pit - 
fall, with a looſe board placed over it, baited with fiſh 
or ficſh : when ſables grow ſcarce, the hunters trace 
them in the new-fallen ſnow, to their holes; place their 
nets at the entrance; and ſometimes wait, watchin 
two or three days for the coming out of the animal : 
it has happened that theſe poor people have, by the 
failure of their proviſions, been ſo pinched with hun- 
Fes that, to prevent the cravings of appetite, they 

ave been reduced to take two thin boards, one of 
which they apply to the pit of the ſtomach, the other 
to the back, drawing them tight together by cords 
placed at the ends: ſuch are the hardſhips our fel- 


(4) This animal is confounded by Linnæus with the ſtoat or ermine. He ſeems unacquainted with our weaſel 


in its brown colour; but deſcribes it in its white ſtate under the title of /nozucs, or muſtela nivaiis. 
met with it in that circumſtance in the Iſle of Ilay. 


% f 


5 Muſtela, the fables prey on ermines, weaſels, and ſquirrels, but 
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low- creatures undergo, to ſupply the wartonneſ of 
luxury. | | 
The ſeaſon of chace being finiſhed, the hunters je. 
aſſemble, make a report to their leader of the number 
of fables each has taken ; make complaints of offer. 
ders againft their regulations; puniſh delinquent; 
ſhare the booty ; then continue at the head-quarter 
till the rivers are clear of ice; return home, aud give 
to every church the dedicated furs, 
10. The vulgaris, or foumart (4), is the leaſt of 
the weaſel kind ; the length of the head and body not 
exceeding fix, or at molt ſeven inches. The tail is 
only two inches and an half long, and ends in a poim; 
the ears are large; and the lower parts of them are 
doubled in. The whole upper part of the body, the 
head, tail, legs, and feet, are of a very pale tawny 
brown. The whole under fide of the body from the 
chin to the tail is white; but beneath the corners gf 
the mouth, on each jaw, is a ſpot of brown. It is very 
deſtructive to young birds, poultry, and young rab- 
bits; and is beſides a great devourer of eggs. i does 
not eat its prey on the place; but, after Kling it by 
one bite near the head, carries it off to its young, 
or to its retreat, It preys alſo on moles, as appears 
by its men, ſometimes caught in the mole - traps. It 
is a remarkably active animal; and will run up the 
ſides of walls with ſucli eaſe, that ſcarce any place is 
ſecure from it; and the body is ſo ſmall, that there is 
ſcarce any hole but what is pervious to it. This ſpe- 
cies is much more domeſtic than any of the reſt, and 
frequents out-houſes, barns, and granaries. It clears 
its haunts in a ſhort time from mice and rats, being a 
much greater enemy to them than the cat itſelf, In 
ſummer, however, they retire farther from houſes, 
eſpecially into low grounds, about mills, along rivu- 
lets, concealing themſelves among bruſh- wood, in or- 
der to furpeila birds, and often take up their abode in 
old willows, where the female brings forth her young. 
She prepares for them a bed of ſtraw, leaves, and o- 
ther herbage, and litters in the ſpring; bringing from 
three to five at a time. The young are born blind; 
but ſoon acquire ſight, and ſtrength ſufficient to fol. 
low their mothers. Their motion conſiſts of unequal 
and precipitant leaps; and when they want to mount 
a tree, they make a ſudden bound, by which they are 
at once elevated ſeveral feet high. They leap in the 
ſame manner when they attempt to ſeize a bird. 
Theſe creatures, as well as the pole-cat and ferret, 
bave a diſagreeable odour, which is ſtronger in ſummer 
than in winter; and when purſued or irritated, their 
ſmell is felt at a conſiderable diſtance. They move al- 
ways with caution and ſilence, and never cry but when 
they are hurt. Their cry is ſharp, rough, and very 
expreſſive of reſentment. As their own odour is offen. 
five, they ſeem not to be ſenſible of a. bad ſmell in 
other bodies. M. Buffon informs us, that a peaſant 
in his neighbourhood took three new-littered weaſels 
out of the carcaſe of a wolf that had been hung up n 
a tree by the hind-feet. The wolf was almoſt entire, 
ly putretied, and the female weaſel had made a neſt 0 
leaves and herbage for ber young in the thorax of this 


putrid carcaſe. The weaſel may be perfectly 3 


Mr Peanant 
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ered as carefſing and frolickſome as a dog or 
The- method of taming them is to ſtroke 
lem often and gently over the back ; and to threaten, 
os” even to beat them when they bite, In the do- 
meſtic ſtate their odour is never offenſive but when 
irritated. They are fed with milk, boiled fleſh, and 
wo The candida, ſtoat, or ermine, is ten inches 
long from the noſe to the origin of the tail; the tail 
{elf is five inches and a half long. The colours bear 
ſo near a reſemblance to thoſe of the weaſel, 3s to cauſe 
them to be confounded together by the generality of 
common obſervers ; the weaſel being uſually miſtaken 
for a ſmall ſtoat: but theſe animals have evident and 
inrariable ſpecific differences, by which they may be 
eaſily known. Firſt, by the ſize; the weaſel being 
ever leſs than the ſtoat: ſecondly, the tail of the lat- 
ter is always tipt with black, is longer in proportion 
to the bulk of the animal, and more hairy; whereas 
the tail of the weaſel is ſhorter, and of the ſame co- 
lour with the body: thirdly, the edges of the ears 
2nd the ends of the toes in this animal are of a yel- 
lowiſh white. It may be added, that the ftoat haunts 
woods, hedges, and meadows, eſpecially where there 
are brooks whoſe fides are covered with ſmall buſhes ; 
and ſometimes (but leſs frequently than the weaſel ) 
inhabits barns, and other buildings. | 
In the moſt northern parts of „ theſe animals 
regularly change their colour in winter; and become 
totally white, except the end of the tail, which con- 
tinnes invariably black; and in that ſtate are called 
ermines : we are informed that the ſame is obſerved in 
the Highlands of Scotland. The ſkins and tails are a 
very valuable article of commerce in Norway, Lap- 
land, Ruſſia, and other cold countries; where they 
are found in prodigious numbers. They are alſo very 
common in Kamtſchatka and Siberia. In Siberia they 
burrow in the fields, and are taken in traps baited 
with fleſh. In Norway they are either ſhot with blunt 
arrows, or taken in traps made of two flat ſtones, one 
being propped up with a ſtick, to which is faſtened a 
baited ſtring, which when the animals nibble, the ſtone 
falls down and cruſhes them to death. The Laplan- 
ders take them in the ſame manner, only inſtead of 
ſtones make uſe of two logs of wood. The ftoat is 
ſometimes found white in Great Britain, but not fre- 
quently : and then it is called a awhite weaſek That a- 
rumal is alſo found white; but may be caſily diſtin- 
guiſhed from the other in the ermine ftate, by the tail, 
which in the weaſel is of a light tawny brown, With 
us the former is obſerved to begin to change its co- 
lour from brown to white in November, .and to begin 
to reſume the brown the beginning of March. 

The natural hiſtory of this creature is much the 
ſame with that of the weaſel; its food being birds, rab- 
bits, mice, &c. its agility the ſame, and its ſcent e- 
2 is much more common in England 

animal. 

MUSTER, in a military ſenſe, a review of troops 
under arms, to ſee if they be complete and in good 
order; to take an account of their numbers, the con- 
ion they are in, viewing their arms and accoutre- 
ments, &. | 
1 nuten. Maſter: general, or Commiſſary- general of 

USTERS; one who takes account of every regi- 


u, and rend 
if {quirrel. 
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ment, their number, horſes, arms, &c. reviews them, Muſter 


ſees the horſes be well mounted, and all the men well 


| 
armed and accoutred, &c. Mutiny 


MusTtr-Rells, liſts of foldiers in each company, 
troop, or regiment, by which they are paid, and the 
ſtrength of the army is known. 

MUTE, in a general ſenſe, fignifies a perſon that 
cannot ſpezk, or has not the uſe of ſpeech. 

Murr, in law, a perſon that ſtands dumb or 
ſpeechleſs, when he ought to anſwer, or to plead, Sce 
ARRAIGNMENT. : 

Murs, in grammar, a letter which yields no ſound 
without the addition of a vowel, The fimple conſo- 
nants are ordinarily diſtinguiſhed into mutes and li— 
quids, or ſemi-vowels. See the articles CoxsoxanT, 
Liquid, & c. 

The mutes in the Greek alphabet are nine, three of 
which, viz. , *, r, are termed tenues ; three Þ, v, J, 
termed ediæ, and three ? x e, termed aſpirates, See 
the article As PIRATE, &c. 

The mutes of the Latin alphabet are alſo nine, viz, 
B, C, D, G, I. K, P, Q. T. , 

MUTILATION, the retrenching or cutting away 
ny of the body. 

his word is alſo extended to ſtatues and buildings, 
where any part is wanting, or the projecture of any 
member, as a corniche or an impoſt, is broken off. It 
is ſometimes alſo uſed, in a more immediate manner, 
for CASTRATION. 

MUTILLA, in zoology, a genus of animals be- 
longing to the order of inſecta hymenoptera. 
are 10 ſpecies; the moſt remarkable of which is the 
occidentalis, or velvet-ant, an inhabitant of North 
America. It has fix legs, with ſhort crooked an- 
tennz ; the abdomen large, with a black lift crofling 
the lower part of it, and another black ſpot at the 
joining of the thorax ;. excepting which, the whole 
body and head reſembles crimſon-velvet. The trunk 
or ſhell of the body is of ſuch a ſtrong and hard con- 
texture, that, tho? trod upon by men and cattle, they 
receive no harm. They have a long fling in their tails, 
which cauſes inflammation and great pain, for halt 
an hour, to thoſe who are flung by them; which 
uſually happens to negroes and others that go bare- 
footed. They are moſtly ſeen running very nimbly on 
ſandy roads in the hotteſt ſummer-weather; and al-- 
ways ſingle. What they feed on, in what manner they 
breed, and where they ſecure themſelves in winter, 1s 
unknown. 
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MUTINY, in a military ſenſe, to riſe againſt au- Articles of 


thority.—* Any officer or ſoldier who ſhail preſime . 
to uſe traiterous or diſreſpectful words againſt the ſa- 
cred perſon of his majeſty, or any of the royal family, 

is guilty of mutiny. 

%% Any officer or. ſoldier who ſhall behave himſelf 
with contempt or diſreſpe& towards the general or o- 
ther commander in chief of our forces,. or ſhall ſpeak 
words tending to their hurt or diſhonour, 18 guilty of 
mutiny. 

„% Any officer or ſoldier who ſha]l begin, excite, 
cauſe, or join in, any mutiny or ſedition, in the troop, 
company, or regiment, to which he belongs, or in any 
other troop or company in our ſervice, or on any par- 
ty, poſt, detachment, or guard, on any pretence 
whatſoever, is guilty of mutiny, 

« Any. 


— I wü — —  —— 
— — — 
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1 

«© Any officer or ſoldier who, being preſent at any 
mutiny or ſedition, does not uſe his utmoſt endeavours 
to ſuppreſs the ſame, or coming to the knowledge of 
any mutiny, or intended mutiny, does not without 
delay give information to his commanding officer, 18 
guilty of mutiny. 

© Any officer or ſoldier, who ſhall flrike his ſupe- 
'rior officer, or draw, or offer to draw, or ſhall lift up 
any weapon, or offer any violence againſt him, being 
in the execution of his office, on any pretence what- 
ſoever, or ſhall diſobey any lawful command of his ſu- 
perior officer, is guilty of mutiny.“ 

MuTixny- Ad. See MitiTarvy- State. 

MUTIUS (Caius), ſurnamed Codrus, and after- 
wards Scævola, was one of the illuſtrious Roman fa- 
mily of the Mutians, and rendered his name famous 
in the war between Porſenna king of Tuſcany and the 
Romans. That prince reſolving to reſtore the family 
of 'Tarquin the Proud, went ta beſiege Rome 507 B. C. 
Mutius reſolved to ſacrifice himſelf for the ſafety of 
his country; and boldly entering the enemy's camp, 
killed Porſenna's fecretary, whom he took for Porſenna 
himſelf, Being ſeized and brought before Porſenna, 
he told him boldly, that 300 young men like himſelf 
had ſworn to murder bim; but fince this hand has miſſed 
thee, continued he, it muſt be puniſhed; then putting 
his right hand on the burning coals, he let it burn 
with ſuch a conſtancy as amazed the beholders. The 
king, amazed at the intrepidity of this young Roman, 
ordered that he ſhould have his freedom and return to 
Rome, and ſoon after concluded a peace with the 
Romans. From this action Mutius obtained the ſur- 
name of Scævola, or © left-handed,” which was enjoyed 
by his family. | 

MuTivs Scævela (Q.), ſurnamed the Augur, was 
an excellent civilian, and inſtructed Cicero in the laws. 
He was made prætor in Aſia; was afterwards conſul, 
and performed very important ſervices for the re- 
public, 

He ovght not to be confounded with Quintus Mu- 
tius Scævola, another excellent civilian, who was præ- 
tor in Aſia, tribune of the people, and at length con- 
ful, 95 B. C. He governed Aka with ſuch prudence 
and equity, that his example was propoſed to the go- 
vernors who were ſent into the provinces. Cicero ſays, 
„that he was the moſt eloquent orator of all the civi- 
lians, and the moſt able civilian of all the orators.“ 
He was aſſaſſinated in the temple of Veſta, during the 
wars of Marius and Sylla, 82 B. C. 

MUTTON, the common name of the fleſh of a 
ſheep after the animal has been killed. Mutton has 
been commonly preferred to all the fleſhes of quadru- 
peds. And indeed, beſides its being more perfect, it 
has the advantage over them of being more generally 
ſuited to different climates: whereas beef, e. g. re- 
quires a very nice intermediate ftate, which it ſeems 
to enjoy chiefly in England; for although Scotland 
ſupplies what are reckoned the belt cattle, it is in the 
rich Engliſh paſtures that they are brought to per- 
fection. Now the ſheep can be brought almolt to 
the ſame perfection in this bleak northern region as 
in the ſouthern countries, 

MUTULE, in architecture, a kind of ſquare mo— 
Aillion ſet under the corniche of the Doric order. 

MUZZLE VVA Gus or MorTas, the extremity at 
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which the powder and ball is put in; and hence 4 
. v : e 
muzale · ring is the metalline circle or moulding that ſur 
rounds the mouth of the piece. l 
MYA, the Gar ER, in zoology; a genus belonging , 
to the order of vermes teſtacea, the characters of which (i 
are theſe. , It has a bivalve ſhell gaping at one eng, 
the hinge, for the moſt part, furniſhed with a thick, 
ſtrong, and broad tooth, not inſerted into the oppoſue 
valve. Its animal is an Ascii. The mo remark. 
able ſpecies are, 

1. The declivis, or ſloping mya, with a briitle 
half-tranſparent ſhell, with a hinge ſlightly promi. 
nent near the open, and ſloping downwards, It i; 
frequent about the Hebrides ; the fiſh eaten by the 
gentry. 

2. [be mya pitorum, hath an oval brittle ſhell, with 
a ſingle longitudinal tooth like a lamina in one ſhell, 
and two in the other; the breadth is a little above 
two inches, the length one. It inhabits rivers; the 
ſhells are uſed to put water-colours in, whence the 
name, Otters feed on this and the other freſh-water 
ſhells, 

3- The margaritifera, or pearl mya, hath a very 
thick, coarſe, opaque ſhell; often much decorticated; 
oblong, bending inward on one fide, or arcuated; 
black on the outſide ; uſual breadth from five to fix 
inches, length two and a quarter. It inhabits great 
rivers, eſpecially thoſe which water the mountainous 
parts of Great Britain. See Plate CLXXVI. 
fig. 18. | 
> This ſhell is noted for producing. quantities of 
pearl. There have been regular fiſheries for the ſake 
of this precious article in ſeveral of our rivers. Six- 
teen have been found within one ſhell. They are 
the diſeaſe of the fiſh, analogous to the ſtone in the 
human body. On being ſqueezed, they will eject the 
pearl, and often caſt it ſpontaneouſly in the ſand of 
the ftream. The Conway was noted for them in the 
days of Cambden. A notion alſo prevails, that Sir 
Richard Wynne of Gwydir, chamberlain to Cetharine 
queen to Charles II. preſented her majeſty with a pearl 
(taken in this river) which is to this day honoured 
with a place in the regal crown, They are called by 
the Welſh cregin diluw, or © deluge ſhells,” as if leit 
there by the flood. The Irt in Cumberland was allo 
productive of them. The famous circumnavigator, Sit 
John Hawkins, had a patent for fiſhing in that river. He 
had obſerved pearls plentiful in the Straits of Magellan, 
and flattered himſelf with being enriched by procuring 
them within his own iſland. In the laſt century, 
ſeveral of great ſize were gotten in the rivers of the 
counties of Tyrone and Donegal in Ireland. Ore 
that weighed 36 carats was valued at 40l.; but being 
foul, loſt much of its worth. Other fingle pearls were 
ſold for 41. 108. and even for 10]. The laft was 
ſold a ſecond time to Lady Glenlealy, who put it inte 
a necklace, and refuſed 801. for it from the ducheſs of 
Ormond. 

Suetonius reports, that Cæſar was induced to un- 
dertake his Britiſh expedition for the ſake of our 
pearls; and that they were ſo large that it was ne 
ceſſary to uſe the hand to try the weight of a dort 
one. Mr Pennant ſuppoſes that Czſar only bes 


this by report; and that the cryſtalline balls called 
We 


mineral pearl, were miſtaken for them. 
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We believe that Czſar was diſappointed of his to the north of the Sinus Tbermaicus, and eaſt of the Myloglof- 
" hagen yet we are told that he brought home a river Axius, which ſeparates it from Bottiæ's, and weſt ſum 


oui. huckler made with Britiſh pearl, which he dedicated 


hung up in, the temple of Venus Genetrix: 
8 ar nu to the goddeſs of beauty, who 
ſprung from the ſea. It may not be improper to 
mention, that notwithſtanding the claſſics honour our 
carl with their notice, yet they report them to have 
been ſmall and ill-coloured, an imputation that in ge- 
neral they are {till liable to. Pliny ſays, that a red 
ſmall kind was found about the Thracian Boſphorus, 
in a ſhell called 9:ya; but does not give it any mark to 
aſcertain the ſpecies. 

MYAGRUM, GoLD or PLEASURE ; a genus of the 
fliculoſa order, belonging to the tetradyminaua claſs 
of plants. There are five ſpecies z but the only re- 
markable = is = ——_ _— grows —— 
in corn-fields in the ſouth of France and Italy, 
and alſo in ſome parts of Britain, It is an annual 
plant, with an upright ſtalk a foot and an half high, 
{ending out two or four fide-branches, which grow 
ere&t ; the flowers grow. in looſe ſpikes at the end of 
the branches, ſtanding upon ſhort footſtalks an inch 
long: they are compoſed of four ſmall yellowiſh petals, 

laced in form of a croſs; theſe are ſucceeded by oval 
capſules, which are bordered. and crowned at the top 
with the ſtyle of the flower, having two cells filled 
with red ſeeds. This is cultivated in Germany for the 
ſake of the expreſſed oil of the ſeeds, which the inha- 
bitants uſe for medicinal,. culinary, and œconomical 
purpoſes. The ſeeds are a favourite food with geeſe. 
3 goath _ = cows, eat =_ e k 
, (Homer); a town of Argolis; for- 
merly the capital, and the royal en, of Aga- 
— fifty _ to = north 8 Argos, celebrated 

y the poets. ter the war of Troy, on the ex- 
—_ Fo * kingdom, it ll to ſuch de- 
cay, that in Strabo's time there was not ſo much as 
a trace of ' remaining : but that, in the Macedonian 
war carried on by the Romans, there was ſomethin 
of a town, is plain from the Excerpta of Polybius, to 
e * —_ It _ famous for its breed of 

Orſes. irg il, orace ]. 

MVYCONE, an iſland of the Archipelago, ſituated 
in E. Long. 25. 51. N. Lat. 37. 28. It is about 36 
miles in circuit; and has a town of the ſame name, con- 
taining about 3000 inhabitants. The people of this 
m_ are _ to be the * ſailors in the Archipelago, 
#44 Have about 150 veſſels of different ſizes. The 
a es» — 2 of 2 for the in- 
olives; but . —_— ＋ —＋ 
fummer, there being but cn eſpecially 
there being but one well on the iſland. 
br Bae a grout number of churches and chapels, 
hs 52 _ N of = ws in 
that of the oth 10 d er So Song? ding hater 
Lifferene er 1{lands as that of thoſe iſlanders is 
Theis A the dreſs of the other European ladies. 
are s are adorned with lively coloured turbans ; 
my Carr a ſhort white ſhift plaited before 
r eee _—_— = their _ ; they = 
ockings, with try 3 A ng yeiuow, or ue 
ſoit for the beter oloured ſlippers. An ordinary 
er lort will colt 200 crowns. 


M he f 
bh op LA, (anc, geog.)a 85 of Macedonia, 


of the river Strymon, (Pliny). Alſo a diſtrict of Me- 
ſopotamia, which took its name from that of Macedo- 
nia, running along the Euphrates, from Zeugma 
down to Thapſacus; extending a great way ealt, be- 
cauſe Niſibis was reckoned to it. 


MY LOGLOSSUM, in anatomy. See Axaronr, 
Table of the Muſcles. 

MYLOHYOIDEZUS. HF. 

MYOPIA, ShorT-$1GHTEDNESS, a ſpecies of viſion 
wherein objects are ſeen only at ſmall diſtances. Sce 
Menicineg, ne 178. | 

MYOSOTIS, Scorron-GRAss ;. a genus of the 
monogynia order, belonging to the pentandria claſs of 
plants. There are four ſpecies; of which the moſt re- 
markable is the ſcorpioides, or mouſe-ear. This is 
a native of Britain, growing naturally in dry fields, 
and on the margins of ſprings and rills. It hath na- 
ked ſeeds, and the points of the leaves callous. It 
varies conſiderably in different ſituations. In dry 
places the plant and flowers are ſmaller; in moiſt ones 
both are larger, and ſometimes hairy. The bloſſoms 
vary from a full blue to a very pale one, and ſome- 
times a yellow; and appear in a long ſpirally twiſted 
ſpike. When it grows in the water, and its taſte and 
ſmell is thereby rendered leſs obſervable, ſheep will 
ſometimes eat it; but it is generally fatal to them, 
Cows, horſes, ſwine, and goats, refuſe it. 

MYRIAD, a term ſometimes uſed to denote ten 
thouſand. 

MYRICA, Garx, or SwEET-wiLLow, in botany; 
a genus of the tetrandria order, belonging to the dicecia 
claſs of plants. 

Species, 1. The gale, or ſweet-willow, grows 
naturally in many places both of Scotland and Eng- 
land. It riſes near four feet high, with many ſhrub— 
by ſtalks, which divide into ſeveral ſlender branches, 
garniſhed with ſtiff ſpear-ſhaped leaves of a light 
yellowiſh green, ſmooth, and a little ſawed at their 
points; and emit a fragrant odour when bruiſed, 
The female flowers or catkins are produced from the 
ſides of the branches, growing upon ſeparate plants 
from the female, which are ſucceeded- by cluſters of 
ſmall berries, each having a ſingle ſeed. It flowers 
in July, and ripens in autumn. 2. The cerifera, br 
candleberry gale, is & native of North America, It 
is a ſmall tree or ſhrub about twelve feet high, with 
crooked ſtems branching forth near the ground irre- 
gularly. The leaves are long, narrow, and ſharp- 
pointed. Some trees have moſt of their leaves ſerrated, 
others not. In May, the ſmall branches are alternate- 
ly and thick ſet with oblong tufts of very ſmall 
flowers, reſembling in form and ſize the catkins of 
the hazel-tree, coloured with red and green. Theſe 
are ſucceeded by ſmall cluſters of blue berrizs cloſe 
connected, like bunches of grapes. The kernel is 
incloſed in an oblong, hard ſtone, ineruſted over with 
an unctuous mealy ſubſtance, from which the wax is 
procured in the following manner : in November 
and December, when the berries are ripe, a man with 
his family will remove from home to ſome iſland or 
ſand-bank near the ſea, where theſe trees moſt abound, 
taking with them kettles to boil the berries in. He 
builds a hut with palmetto-leaves for the ſhelter of 
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himſelf and family during his reſidence there, which 
is commonly for four or five weeks. The man cuts 
down the trees, while the children ſtrip off the berries 
into a porridge-pot ; and having put water to them, 
they boil them till the oil floats, which 1s then 
ſkimmed off into another veſſel. This is repeated till 
no more oil appears. When cold, this hardens to the 
conſiſtence of wax, and is of a dirty green colour, 
Then they boil it again, and clarify it in braſs kettles ; 
which gives it a tranſparent greenneſs. Theſe candles 


burn a long time, and yield a grateful ſmell. They 


Plate 
CLXXXV. 


uſually add a fourth part of tallow, which makes them 
burn clearer. 

MYRMECOPHAGA, or AxT-BEAR, in zoology; 
a genus of quadrupeds, belonging to the order of 
bruta ; the characters of which are theſe : There are 
no teeth in the mouth ; the tongue is long and cylin- 
drical : the head terminates in a long ſnout or muzzle; 
and the body is covered with pretty hag hair. There 
are four ſpecies, viz. 

1. The didactyla, or little ant-eater, hath a conic 
noſe bending a little down; ears ſmall, and hid in the 
fur; two hooked claws on the fore-feet, the ex- 
terior being much the largeſt ; four on the hind · feet; 
the head, body, limbs, and upper part and ſides of 
the tail, covered with long ſoft filky hair, or rather 
wool, of a yellowiſh brown colour : from the noſe to 
the tail it meaſures ſeven inches and an half; the tail 
eight and an half; the laſt four inches of which on 
the under fide are naked. It is thick at the baſe, 
and tapers to a point. In inhabits Guinea, climbs 
trees in queſt of a ſpecies of ants which build their 
neſts among the branches: has a prehenſible power 
with its tail. 

2. The tridaQyla, tamandua-guaca, or tamanoir, 
has three toes on the fore-feet, five on the hind-feet, 
and long hair on the tail. This animal is about four 
feet long, and the head and ſnout about 15 inches: it 
is a native of the Eaſt Indies, and feeds on ants, &c. 
in the ſame manner as the former. 

3. The jubata, or great ant-eater, hath a long 
ſlender noſe, ſmall black eyes; ſhort round ears; a 
fender tongue two feet and an half long, which lies 
double in the mouth ; the legs ſlender ; four toes on 
the fore-feet, five on the hind- feet; the two middle 
claws on the fore-feet very large, ſtrong, and hooked; 
the hair on the upper part of the body is half a foot 
long, black mixed with grey; the fore-legs are whitiſh, 
marked above the feet with a black ſpot; the tail is 
clothed with very coarſe black hair a foot long: the 
Jength from the noſe to the tail about four feet ; the 
tail, two feet and an half. 

4. The tetradaQyla, or middle ant-eater, has four 
toes on the fore-feet, and five on the hind, with a tail 
naked at the extremity ; the length from the noſe to 
the tail is one foot ſeven inches, and the tail ten 
inches, 

Theſe animals have many properties in common 
with each other, both in their ſtructure and manners. 
They all feed upon ants, and plunge their tongues in- 
to honey and other liquid or viſcid ſubſtances. They 
readily pick up crumbs of bread, or ſmall morſels of 
fleſh. They are eaſily tamed, and can ſubſiſt for a 
long time without food. They never ſwallow all the 
liquor which they take for drink; for a part of it falls 
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back through their noſtrils. They run ſo Nowly that lh 
a man may eaſily overtake them in an open gels, | 
Their fleſh, though its taſte be very diſagreeable, ;. 10 
eaten by the ſavages.— At a diſtance the great <q 
eater has the appearance of a fox; and for this ag 
ſon ſome travellers have given him the name of re 
American fox. He has ſtrength ſufficient to defend 
himſelf from a large dog, or even from the Jaquar or 
braſilian cat. When attacked, he at firſt fights on end 
and, like the bear, annoys his enemy with the claw, 
of his fore-feet, which are very terrible weapons, 
He then lies down on his back, and uſes all the four 
feet ; in which ſituation he is almoſt invincible; and 
continues the combat to the laſt extremity. Even 
when he kills his enemy, he quits him not for a lon 
time after. He is enabled to reſiſt better than mot 
other animals ; becauſe he is covered with long buſh 
hair; his ſkin is remarkably thick; his fleſh has little 
ſenſation; and his principle of life is very tenacious, 
MYRMIDONS, Mryzmiponts, in antiquity; a 
people of Theſſaly, fabled to have aroſe from ants or 
piſmires, upon a prayer put up for that purpoſe by 
king ZEacus to Jupiter, after his kingdom had been 
diſpeopled by a ſevere ne as, Homer and 
Virgil, the Myrmidons are Achilles's ſoldiers. 
MYROBALANS, a kind of medicinal fruit brought 
from the Indies, of which there are five kinds. 1. The 
citrine, of a yellowiſh red colour, hard, oblong, and the 
ſize of an olive. 2. The black, or [ndian myrobalan, 
of the bigneſs of an acorn, wrinkled, and without a 
ſtone. .3. Chebulic myrobalans, which are of the 
ſize of a date, pointed at the end, and of a yellowih 
brown. 4. Emblic, which are round, rough, the 
ſize of a gall, and of a dark brown. F. Balleric, 
which are hard, round, of the fize of an ordinary 
prune, leſs angular than the reſt, and yellow. They 
are all ſlightly purgative and aſtringent. The word 
comes from the Greek «veer, © ointment,” and g, 
& acorn z? as being in the form of acorns, and uſed in 
medicine, | 
MYRON, an excellent Grecian ſtatuary, flouriſhed 
442 B. C. The cow he repreſented in braſs was av 
admirable piece of workmanſhip, and was the occa- 
ſion of many fine epigrams in Greek. 
MYRRH, in the materia medica, a concrete, gum- 
my, reſinous juice, brought from the Eaſt Indies in 
lobes or drops, of various colours and magnitudes. 
Phe beſt ſort is of a brown reddiſh or yellow colour, 
ſomewhat tranſparentz of a lightly pungent bitter 
taſte, with an aromatic flavour, though not ſufficient 
to prevent its proving nauſeous to the palale ; 2 
ſtrong diſagreeable ſmell, The medical effects 0 
this aromatic bitter are, to warm and ſtrengthen the 
viſcera, and diſſolve thick tenacious juices: it fre- 
quently occaſions a mild diaphoreſis, and promotes 
the fluid ſecretions in general. Hence it proves 5 
viceable in languid caſes; diſeaſes ariſing from a fimp'* 
inactivity; thoſe female diſorders which proceed from 
a cold, mucous, ſluggiſh indiſpoſition of the mn 
ſuppreſſions of the uterine diſcharges ; cacheciic h 
orders, where the lungs and thorax are oppreſſe 7 
viſcid phlegm. Myrrh is likewiſe ſuppoſed in * 
culiar manner to reſiſt putrefaction in all parts 9 le- 
body; and in this light ſtands recommended in m7 f 


nant, putrid, and peltilential fevers, and in the 17 
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nich laſt it is ſaid to accelerate the eruption.— 
fon, Retied wii extracts the ſine aromatic flavour and 
nus. bitterneſs of this drug, and does not elevate any _ 
of either in evaporation : the gummy ſubſtance le t 
by this menſtruum has a diſagreeable taſte, with 
ſcarce any thing of the peculiar flavour of the myrrh; 
and diſſolves in water, excepting ſome impurities which 
remain. In diſtillation with water, a conſiderable 
quantity of a ponderous eſſential oil ariſes, reſembling 
*1 flavour the original drug. FT 

MYRTIFORM, in anatomy, an appellation given 
to ſeveral parts, from their reſembling myrtle-berrics, 
MYRTLE, in botany. See Mrarus. 
MYRTUS, in botany, the MYRTLE ; a genus of 
the monogynia order, belonging to the icoſandria 
claſs of plants. The moſt remarkable ſpecies are, 
1. The communis, or common myrtle-tree, riſes with 
a ſhrubby, upright, firm ſtem, branching numerouſly 
all around into a cloſe full head, riſing eight or ten 
feet high ; very cloſely garniſhed with oval-lanceolate, 
entire, moſtly oppoſite leaves, from half an inch to an 
inch and a half long, and one broad, on ſhort foot- 
ſtalks; and numerous, ſmall, pale flowers from the ax- 
illas, fingly on each footſtalk, having diphyllous in- 
volucrums ; each flower ſucceeded by a ſmall, oval, 
dark-purple berry. 

The moſt material varieties are, Broad-leaved Ro- 
man myrtle, with oval, ſhining, green leaves, an inch 
and an half long, and one broad; and is remarkably 
floriferous. Gold-ſtriped broad-leaved Roman myrtle. 
Broad-leaved Dutch myrtle, with ſpear-ſhaped, ſharp- 
pointed, dark-green leaves, an inch long, and about 
three quarters of one broad. Double-flowered Dutch 
myrtle. Broad-leaved Jews myrtle, having the leaves 
placed by threes at each joint; by which particular 
circumſtance this ſpecies is in univerſal eſtimation a- 
mong the Jews in their religious ceremonies, particular- 
ly in decorating their tabernacles; and for which pur- 
pole many gardeners about London cultivate this va- 
riety with particular care, to ſell to the above people, 
who are often obliged to purchaſe it at the rate of ſix- 
pence or a ſhilling for a ſmall branch : for the true 
fort, having the leaves exactly by threes, is very ſcarce, 
and is a curioſity ; but by care in its propagation, ta- 
king only the perfectly ternate-leaved ſhoots for cut- 
tings, it may be increaſed faſt enough; and is worth 
the attention of the curious, and particularly thoſe 
who raiſe myrtles for the London markets. Orange- 
leaved Spaniſh myrtle, with oval ſpear-ſhaped leaves, 
an inch and a half long or more, and one broad, in 
clulters round the branches, and reſemble the ſhape and 
colour of orange-tree leaves. Gold-ftriped-leaved o- 
15 8. myrtle. Common upright Italian myrtle, with 
e e. e ne e r 
rg , -pointed, and near an 
ung, and half a one broad. Silver-ſtriped up- 
_ Italian myrtle. White-berried upright Italian 
8 Portugal acute-leaved myrtle, with ſpear- 
OF "A acute-pointed leaves, about an inch 
Pa. 4 g _ eaved myrtle, with weak branches, ſmall, 
per Re : e, lucid-green, cloſely-placed leaves. Stri- 
erect e, myrtle. Roſemary leaved myrtle, hath 
pointed be es, ſmall, narrow, lanceolate, acute- 

„ Mining, green, very fraprant leaves. Sil- 


ver. ſtriped roſemary- lea ved myrtie, Thy me-leaved 
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myrtle, with very ſmall cloſcly-placed leaves. Nut- 
meg-myrtle, with ere& branches and leaves; the 
leaves oval, acute-pointed, and finely ſcented like a 
nutmeg. Broad-leaved nutmeg-myrtle. Silver-ſtriped 
leaved ditto. Criſſated or cock's-comb myrtle, fre 
quently called bird"s-neft myrtle, hath narrow, ſharp- 
pointed leaves, criſtated at intervals. 

Theſe are the principal varieties of the »2yr!us com- 

munis ; but of which ſorts there are ſeveral interme- 
diate varieties of leſs note ; and more may ſtill be ob- 
tained from ſeed, though the plants are rarely. raiſed 
from ſeed in this country, but moſtly by flips and 
cuttings, 
They are all beautiful, ever-green ſhrubs of exceed- 
ing fragrance ; exotics originally of the ſouthern parts 
of Europe, and of Aſia and Africa, and conſequent- 
ly in this country require ſhelter of a green-houſe in 
winter: all of which, though rather of the ſmall- 
leaved kind, have their foliage cloſely placed, and re- 
main all the year, and are very floriferous in ſummer; 
and when there is a collection of the different ſorts, 
they afford an agreeable ſource of variety with each 
other. They therefore claim univerſal efteem as princi- 
pal green-houſe plants, eſpecially as they are all fo 
eaſily raiſed from cuttings, and of ſuch eaſy culture 
as to be attainable in every garden, where there is any 
ſort of green-houſe, or garden - frames furniſhed with 
— 2 protecting them in winter from froſt: but 
ome of the broad-leaved ſorts are ſo hardy as to ſuc- 
ceed in the full ground, againſt a ſouth wall and other 
warm expoſures, all the year, by only allowing them 
ſhelter of mats occaſionally in ſevere froſty weather : 
ſo that a few of theſe ſorts may alſo be exhibited in a 
warm ſituation in the ſhrubbery : obſerving, however, 
all the ſorts are principally to be conſidered as green- 
houſe plants, and a due portion of them muſt always 
remain in pots to move to that department in winter. 

Stove-kinds,— There are ſeveral ſpecies of the ſtove- 
temperature, as being natives of the Indies: but there 
are not more than the four following ſorts commonly 
met with in the Britiſh gardens, all of which are beau- 
tiful ever-greens, with larger leaves than the myrtus 
communis ; and are moſily 33 aromatics. 

2. The zelanica, or Ceylon white-berricd myrtle, 
hath a ſhrubby upright ſtem, branching erectly fix or 
eight feet high; oval, 8 oppoſite, very 
odoriferous leaves, on ſhort footſtalks; and all the 
branches terminated by pedunculi, each ſuſtaining 
many flowers ; ſucceeded by ſnowy-white berries, but 
rarely in Britain. 

3. The pimenta, pimento, or Jamaica all-ſpice-tree, 
riſes with an upright tree- ſtem, branching regularly 
20 or 30 feet high, having a ſmooth brown bark; 
large, oblong-oval, ſtiff, ſhining, very odoriferous 
leaves, like thoſe of bay, placed alternate ; and at the 
ſides and termination of the branches large looſe 
bunches of greeniſh flowers; ſucceeded by round, duſky, 
hard, ſpicey fruit, called all-ſpice, or Famaica- pepper. 
— This ſpecies is an excellent aromatic ; its leaves are 
remarkably fige-ſcented ; and its fruit is that valuable 
ſpice, Jamaica pepper, or all-ſpice, ſo called, becauſe 
it is ſuppoſed to partake of the odour and taſte of molt 
other ſpices. 'The tree grows in great abundance in 
the iſland of Jamaica, where its fruit is made a conf— 
derable branch of trade. It is generally gathered a little 
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or 12 days; and is then packed up ready for expor- 
tation to Europe. 

4. The diceca, or diœcious American myrtle, riſes 
with an 1 4 tree ſtem, branching many feet high; 
oblong, thick, oppoſite, odoriferous leaves; and at 
the axillas and ends of the branches pedunculi dividing 
into trichotomous panicles of dicecious flowers; ſuc- 
ceeded by ſmall, globular, ſpicey berries. Every part 
of the tree is a ſtrong aromatic. 

5. The braſiliana, or Braſilian inodorus myrtle, 
riſes with a branching ſtem, having a whitiſh bark: 
broad, oval, ſhining, oppoſite, inodorous or ſcentleſs 
leaves, and naked pedunculi, ſuſtaining ſolitary flow- 
ers, with ciliated petals ; ſucceeded by — oval fruit. 

All theſe five ſpecies of myrtus are exotics of the 
ſhrub and tree kind ; though in this country, as being 
confined in pots, the largeſt of them aſſume only the 
growth of moderate ſhrubs. The firſt ſpecies, com- 
mon myrtle, is conſiderably the moſt noted ſpecies of 
this genus in this country; where in moſt of our green- 
houſe collections one or other of the varieties is found 
in tolerable plenty ; but all the varieties of it highly 
merit notice. The other four ſpecies are rare in Bri- 
tain: they, however, are retained in many curious gar- 
dens, in the (tove-colleQion; more particularly the pi- 
mento, which is a very beautiful odoriferous ever- 
green, and exhibits a fine variety in the ſtove at all 
ſeaſons. In ſhort, all the ſpecies, both green-houſe and 
ſtove-kinds, have a pretty effect as ever -· greens; and 
ſome of the ſorts flower very ornamentally, particular- 
ly of the common myrtle. | 

With reſpect to flowering, all the varieties of the myr- 
tus communis flower here in July and Auguſt, moſt of 

which are very floriferous: the broad-leaved Roman 
kind, in particular, is often covered with flowers, which 
in ſome of the ſorts are ſucceeded here by berries ri- 
pening in winter. Some of the ſtove kinds alſo flower 
here, but are rarely ſucceeded by fruit in England. 
The flowers, however, of moſt of the ſorts are ſmall, 
but numerous ; and are all formed each of five oval 
petals, and many ſtamina, | 

As all the ſpecies require occaſional ſhelter here, 
they mult be kept always in pots, for moving to the 
proper places of ſhelter, according to their nature; the 
myrtus communis and varieties to the green-houſe in 
winter ; the others to the ſtove, to remain all the 
year : therefore let all the ſorts be potted in light rich 
earth, and, as they advance in growth, ſhift them in- 
to larger pots, managing the myrtles as other green- 
houſe ſhrubs, and the Rove-kinds as other woody ex- 
otics of the ſtove. 

But, as we before obſerved, the broad-leaved myr- 
tus communis, being hardier than the ſmaller-leaved 
kinds, ſome of them may alſo be turned out into the 
full ground in a warm ſituation againſta wall, &c. allow- 
ing them ſhelter of mats in froſty weather, and mulch 
the ground over their roots: they will frequently ſuc- 
ceed tolerably, and effect a good variety in ſuch places. 
They may all be propagated by flips, cuttings, or 
layers. er 

The leaves and flowers of common upright myrtle 
have an aſtringent quality, and are uſed for cleanſing 
the ſkin, and ſtrengthening the fibres. From the flow- 
ers and young tops is drawn a. diſtilled water that is 
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deterſive, aſtringent, coſmetic, and uſed in 
decoction of the flowers and leaves is ap 
mentations. The berries have a binding d 
lity ; and the chemical oil obtained from them j 
cellent for the hair, and uſed in pomatums and * 
other external beautifiers of the face and ſkin pry 
an internal medicine, theſe berries have little 4 
merit. ay 
MYSTIA, (anc. geog.), a country of 
Aſia, which — on) two-fold] he NP 
Chmpena, near mount Olympus, whence its name: 
the other near the river Caicus and Pergamene 1 
far as Teuthrania, and down to the mouth of the Ca;. 
eus; a part of which was afterwards called ali, from 
the Eolians, (Mela, Pliny); by which means thi 
Myſia was greatly contracted in its limits.—There 
were alſo two other Myſias, called Abrettene and My. 
rene; which ſee. Strabo mentions a ſmall diſtrid 
called Myſia Combuſia, famous for generous wines; 
which, whether to be allotted to Myſia or Lydia, bei 
doubtful: it was in length 500 ſtadia, in breadth 400: 
and he obſerves, that it is a matter of difficulty to 
ſettle the limits of the Bithynians, Myſians, Phry- 
gians, Mygdonians, and Trojans, being ſo intermix- 
ed and blended ; which gave riſe to a proverb, deno- 
ting the difficulty of diſtinguiſhing things, though 
really diftiact, Myſi, or My/1i, the people, were held 
in the utmoſt contempt ; ſo that Myſorum ultimus de- 
notes a perſon highly deſpicable, (Cicero) : and be- 
cauſe the being made a property of is generally the 
conſequence of contempt, this gave riſe to another pro- 
verb, Mugen Na, (Ariſtotle). The name Myſe is 
ſaid to denote the beech-tree, which grows plentiful- 
ly about Olympus; and hence the country took its 
name. 
MYSTERY, ſomething ſecret or concealed, im- 
poſſible or difficult to comprehend. 
All religions, true or falſe, have their myſteries. The 
pagan religion was remarkably full of them. Ovid rec- 
kons it a great crime to divulge the myſtic rites of Ceres 
and Juno. The eleuſinia, or ſacred rites of Ceres, ſo- 
lemniſed at Eleuſis, were called, by way of eminence, 
the myſteries ; and ſo ſuperſtitiouſly careful were they 
to conceal theſe ſacred rites, that if any perſon divul- 
ged any part of them, he was thought to have called 
down ſome divine judgment on his head, and it was 
accounted unſafe to abide under the ſame roof with 
him; and Horace declares, that he would not put to 
ſea in the ſame ſhip with one who revealed the myſte- 
rics of Ceres. The pagan myſteries, it is true, were 
generally myſteries of iniquity, and concealed oply de- 
cauſe their being publiſhed would have rendered their 
religion ridiculous and odious. Thus the ſacred wit 
tings often ſpeak of the infamous myſteries of the pa- 
gan deities, in which the moſt ſhameful crimes were 
committed under the ſpecious veil of religion. 
The whole religion of the Egyptians was myſterious 
from the beginning to the end, and both their doe: 
trine and worſhip wrapped up in ſymbols and hiero· 
glyphics. c 
The religion of the Jews is ſuppoſed to be full 0 
myſteries. The whole nation, according to St Au- 
guſtin, was a myſtery, as it repreſented or Was ® type 
of the people of Chriſt, and the Chriſtian religion. 


Whatever was commanded or forbidden them Ws 
guratvc 


garples, A 
eterſiye qua. 
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ted. myſteries. The prophecies concerning Jeſus 


g- Chriſt in the Jewiſh books, are likewiſe figurative and 


ſerious. 
The Chriſtian religion has alſo its myſteries: but in 


the ſcripture-Janguage the word myſtery is uſed with 
{ome latitude, and denotes whatever is not to be known 
without a divine revelation, and all the ſecret things 
which God has diſcovered by his miniſters the pro- 


phets, by Jeſus Chriſt and his apoſtles. The myſte- 


ries of the Chriſtian church are, 'The incarnation of the 
Word; the hypoſtatical union of the divine and human 
natures; the miraculous birth, death, and reſurrection 
of the Son of God; the doctrine of the Trinity, &c. 
St Paul often ſpeaks of the myſteries of the Chri- 
Rian religion; as the myſtery of the goſpel, the my- 
ſtery of the croſs of Chriſt, the myſtery which was 
kept ſecret ſince the world began : and he calls the 
preachers of the goſpel, the ſtewards of the myſteries 
of God. 
MYSTICAL, ſomething myſterious or allegorical. 
Some of the commentators on the ſacred writings, be- 
fides a literal, find alſo a myſtical meaning. The ſenſe 
of ſcripture, ſay they, is either that immediately ſig- 
nified by the words and expreſſions in the common uſe 
of language; or it is mediate, ſublime, typical, and 
myſtical. The literal ſeuſe they again divide into pro- 
per literal, which is contained in the words taken 
ſimply and properly; and metaphorical literal, where 
the words are to be taken in a figurative and meta- 
phorical ſenſe, The myſtical ſenſe of ſcripture they 
divide into three kinds: the firſt correſponding to 
faith, and called allegorical; the ſecond to hope, 
called anagopical; and the third to charity, called the 
tropological jenſe. And ſometimes they take the ſame 
word 1n ſcripture in all the four ſenſes : thus the word 
Jr literally ſignifies the capital of Judæa; al- 
cgorically, the church militant ; tropologically, a be- 
liever; and anagogically, heaven. So that paſſage in 
Genelis, let there be light, and there was light, literally 
lignifies corporeal light; by an allegory, the Meſſiah; 
in the tropological ſenſe, grace; and anagogically, 
beatitude, or the light of glory. 
"Ie MYSTICS, a religious ſect, diſtinguiſhed by their 
roteſſing a pure, ſublime, and perfect devotion, with 
an entire diſintereſted love of God, free from all ſelfiſh 
para by their aſpiring to a ſtate of paſ- 
MYTHOLOGY. The word mythology is a Greek 
compound, that ſignifies a diſcourſe on fables; and com- 
prehends, in a collective ſenſe, all the fabulous and 
an hiltory of pagan antiquity. It follows there- 
ore, that this ſcience teaches the hiſtory of the gods, 
demi- gods, and fabulous heroes of antiquity; the theo- 
„Sy of the pagans, the principles of their religion, 
* en metamorphoſes, oracles, &c. By this 
© mon,1t appears ſufficiently what are the objects of 
Which we are to treat in this article, | 
If we well conſider the matter, we ſhall find, that 
there were, in pagan antiquity, three diffcrent reli- 
8510s. Firſt, That of the biloſo hers, who treated 
metaphyſically of the nat s h — 
works os hee nature, the attributes, and of the 
iſcover uh vpreme Being. They endeavoured to 
e true God, and the manner in which he 


doglt to be worſhipped, II is not wonderful, that 
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(ical gurative 3 and their ſacrifices, prieſthood, &c. inclu- 
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theſe men of exalted genius ſhould in ſome degree ri- Mythology. 


dicule, in their works, the two other poſitive religions, 
and thoſe gods on whom they were founded ; at the 
ſame time that they outwardly profeſſed the eſtabliſh- 
ed religion, in order to preſerve the peace of ſocicty, 
and to avoid the perſecutions of the legiſlature, and 
the inſults of the populace, For in fact, was it poſ- 
ible for them to believe the pagan fables? Muſt they 
not foreſee, that their religion would one day give 
place to another, while their own works would paſs 
with their names to the lateſt poſterity? And could 
they ſuffer the thought, that their reputation would be 
tarniſhed in the eyes of that poſterity, by having it 
imagined they believed ſuch idle tales as were broach- 
ed by the prieſts of their times? Could Plato, Socrates, 
Seneca, and Cicero, be unconcerned for their fame 
among future generations and future philoſophers ? 
And what ſhould we at this day have ſaid of thoſe great 
men, had they been ſo political, or hypocritical, as to 
have entirely concealed their ſentiments with regard to 
theſe matters? 

The ſecond religion was that of paganiſm, which 
was the eſtabliſhed religion of all the ancient nations 
except the Jews. This was the doctrine that was taught 
by the prieſts, and protected by the ſovereigns. Its 
dogmas were demonttratively falſe, but not always ſo 
ablurd as may at firſt appear; eſpecially if we annex 
to the divinities, and to the religious ceremonies of the 


pagans, a ſenſe that is frequently myftic, and always 


allegoric; if we remember, that the firſt heathens dei- 
fied thoſe great men to whom the reſt of mankind were 
indebted for any ſignal benefits, as Jupiter, Apollo, 
Ceres, Bacchus, Hercules, ÆEſculapius, &c. in order 
to induce others, as well of the preſent as future ages, 
to reverence and to imitate them. Would not an an- 
cient pagan, if he were to return upon the earth, have 
ſpecious arguments, at leaſt, to ſupport his religion, 
when he ſaw weak mortals beatify or canonize, merely 
by their own authority, other weak mortals (frequent- 
ly mere pedants), and place them in heaven, without 
the permiſſion or approbation of the Supreme Being? 
Happy is it for mankind, when at different times 2 
gacious pontiffs purge the kalendar, and the brains of 
the people, from a herd of pretended ſaints, and pre- 


vent them, at leaſt after their death, from doing injury 


to ſociety, by interrupting the induſtry of the labori- 
ous inhabitants with keeping their feſtivals. 

The third religion was idolatry, or the religion of 
the populace. For the common people, born to be de- 
ceived in every thing, confounding in their imagina- 
tions the ſtatues of the gods, the idols of their divini- 
ties, the emblems of their virtues and of religious wor- 
ſhip, with the gods, divinities, virtues, and worſhip 
themſelves, adored theſe images, and proceeded to ex- 


travagancies the moſt ridiculous, and frequently molt 


criminal, in their ceremonies, feaſts, libations, ſacri- 
fices, &c. It is to be feared, that, as long as 
there are upon the earth men of our limited capaci- 
ties, this triple religion will conſtantly ſubſiſt under 
different forms; and we are much deceived, if it may 
not be found under the empire of Chriſtianity itſelf, 
It will be 
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or 12 days; and is then packed up ready for expor- 
tation to Europe. 

4. The diceca, or diœcious American myrtle, riſes 
with an 14 tree ſtem, branching many feet high; 
oblong, thick, oppoſite, odoriferous leaves; and at 
the axillas and ends of the branches pedunculi dividing 
into trichotomous panicles of dicecious flowers; ſue- 
ceeded by ſmall, globular, ſpicey berries. Every part 
of the tree is a ſtrong aromatic. 

5. The braſiliana, or Braſilian inodorus myrtle, 
riſes with a branching ſtem, having a whitiſh bark: 
broad, oval, ſhining, oppoſite, inodorous or ſcentleſs 
leaves, and naked pedunculi, ſuſtaining ſolitary flow- 
ers, with ciliated petals ; ſucceeded by — oval fruit. 

All theſe five ſpecies of myrtus are exotics of the 
ſhrub and tree kind; though in this country, as being 
confined in pots, the largeſt of them aſſume only the 
growth of moderate ſhrubs. The firſt ſpecies, com- 
mon myrtle, is conſiderably the moſt noted ſpecies of 
this genus in this country; where in moſt of our green- 
houſe collections one or other of the varieties is found 
in tolerable plenty ; but all the varieties of it highly 
merit notice, The other four ſpecies are rare in Bri- 
tain: they, however, are retained in many curious gar- 
dens, in the (tove-colleQion; more particularly the pi- 
mento, which is a very beautiful odoriferous ever- 
green, and exhibits a fine variety in the ſtove at all 
ſeaſons. In ſhort, all the ſpecies, both green-houſe and 
ſtove-kinds, have a pretty effect as ever-greens; and 
ſome of the ſorts flower very ornamentally, particular- 
ly of the common myrtle. | 

With reſpe& to flowering, all the varieties of the -yr- 
tus communis flower here in July and Auguſt, moſt of 
which are very floriferous: the broad-leaved Roman 
kind, in particular, is often covered with flowers, which 
in ſome of the ſorts are ſucceeded here by berries ri- 

ening in winter. Some of the ſtove kinds alſo flower 
5 but are rarely ſucceeded by fruit in Eogland. 

The flowers, however, of moſt of the ſorts are ſmall, 
but numerous; and are all formed each of five oval 
petals, and many flamina, | 

As all the ſpecies require occaſional ſhelter here, 
they mult be kept always in pots, for moving to the 
proper places of ſhelter, according to their nature; the 
myrius communis and varieties to the green-houſe in 
winter ; the others to the ſtove, to remain all the 
year : therefore let all the ſorts be potted in light rich 
earth, and, as they advance in growth, ſhift them in- 
to larger pots, managing the myrtles as other green- 
houſe ſhrubs, and the ftove-kinds as other woody ex- 

otics of the ſtove. 

But, as we before obſerved, the broad-leaved myr- 
tus communis, being hardier than the ſmaller-leaved 
kinds, ſome of them may alſo be turned out into the 
full ground in a warm ſituation againſt a wall, &c. allow- 
ing them ſhelter of mats in froſty weather, and mulch 
the ground over their roots: they will frequently ſuc- 
ceed tolerably, and effect a good variety in ſuch places. 
They may all be propagated by flips, cuttings, or 
layers. . 

The leaves and flowers of common upright myrtle 
have an aſtringent quality, and are uſed for cleanſing 
the ſkin, and ſtrengthening the fibres. From the flow- 
ers and young tops is drawn a diſtilled water that is 
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deterſive, aſtringent, coſmetic, and uſed in gergles, A 10 


decoction of — Jowers and leaves is ap 
mentations. The berries have a binding d 

lity ; and the chemical oil obtained gr — 
cellent for the hair, and uſed in pomatums and * 
other external beautifiers of the face and ſkin x» 
an internal medicine, theſe berries have little or no 
merit. 

MYSIA, (anc. geog.), a country of 
Aſia, which labs 2 two-fold ; — 
Chmpena, near mount Olympus, whence its name: 
the other near the river Caicus and Pergamene Ho 
far as Teuthrania, and down to the mouth of the en. 
cus ; a part of which was afterwards called alls, from 
the Eolians, (Mela, Pliny); by which means this 
Myſia was greatly contracted in its limits.—There 
were alſo two other Myſias, called Abrettene and My. 
rene; which ſee. Strabo mentions a ſmall diftris 
called Myſia Combuſia, famous for generous wines; 
which, whether to be allotted to Mya or Lydia, dei 
doubtful: it was in length 500 ſtadia, in breadth 400: 
and he obſerves, that it is a matter of difficulty to 
ſettle the limits of the Bithynians, Myſians, Phry- 
gians, Mygdonians, and 'Trojans, being ſo intermix- 
ed and blended ; which gave riſe to a proverb, deno- 
ting the difficulty of diſtinguiſhing things, though 
really diftiat. Myſ, or My/ii, the people, were held 
in the utmoſt contempt ; ſo that Myſorum ultimus de- 
notes a perſon highly deſpicable, (Cicero) : and be- 
cauſe the being made a property of is generally the 
conſequence of contempt, this gave riſe to another pro- 
verb, Muc d, (Ariſtotle), The name MMyſe is 
ſaid to denote the beech-tree, which grows plentiful- 
ly about Olympus; and hence the country took its 
name. 

MYSTERY, ſomething ſecret or concealed, in- 
poſſible or difficult to comprehend. | 

All religions, true or falſe, have their myſteries. The 
pagan religion was remarkably full of them. Ovid rec- 

ons it a great crime to divulge the myſtic rites of Ceres 
and Juno. The eleuſinia, or ſacred rites of Ceres, ſo- 
lemniſed at Eleuſis, were called, by way of eminence, 
the myſteries 3 and ſo ſuperſtitiouſly careful were hey 
to conceal theſe ſacred rites, that if any perſon divul- 
ged any part of them, he was thought to have called 
down ſome divine judgment on his bead, and it was 
accounted unſafe to abide under the ſame roof with 
him; and Horace declares, that he would not put to 
ſea in the ſame ſhip with one who revealed the myſte- 
rics of Ceres, The pagan myſteries, it 1s true, were 
generally myſteries of iniquity, and concealed only be- 
cauſe their being publiſhed would have rendered theit 
religion ridiculous and odious. Thus the ſacred wii 
tings often ſpeak of the infamous myſteries of the pa. 
gan deities, in which the moſt ſhameful crimes were 
committed under the.ſpecious veil of religion. 

The whole religion of the Egyptians was myſterious 
from the beginning to the end, and both their doe- 
trine and worſhip wrapped up in ſymbols and hieto- 
glyphics. : 

The religion of the Jews is ſuppoſed to be full 0 
myſteries. The whole nation, according to St Au- 
guſtin, was a myſtery, as it repreſented or was . type 
of the people of Chriſt, and the Chriſtian religion. 


Whatever was commanded or forbidden them Wes 
gurative 3 
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myſteries. The prophecies concerning Jeſus 

ogy: at the Jewiſh books, are likewiſe figurative and 
us. 

on Chriſtian religion has alſo its myſteries : but in 
the ſcripture-Janguage the word my/tery is uſed with 
ſome latitude, and denotes whatever is not to be known 
without a divine revelation, and all the ſecret things 
which God has diſcovered by his miniſters the pro- 


phets, by Jeſus Chriſt and his apoſtles. The myſte- 


ries of the Chriſtian church are, The incarnation of the 
Word; the hypoſtatical union of the divine and human 
natures ; the miraculous birth, death, and reſurrection 
of the Son of God; the doctrine of the Trinity, &c. 

St Paul often ſpeaks of the myſteries of the Chri- 
Rian religion; as the myſtery of the goſpel, the my- 
ſtery of the croſs of Chriſt, the myſtery which was 
kept ſecret fince the world began : and he calls the 
preachers of the goſpel, the ſtewards of the myſteries 
of God. 

MYSTICAL, ſomething myſterious or allegorical. 
Some of the commentators on the ſacred writings, be- 
ſides a literal, find alſo a myſtical meaning. The ſenſe 
of ſcripture, ſay they, is either that immediately ſig- 
nißed by the words and expreſſions in the common uſe 
of language; or it is mediate, ſublime, typical, and 
myſtical. The literal ſenſe they again divide into pro- 
per literal, which is contained in the words taken 
ſimply and properly ; and metaphorical literal, where 
the words are to be taken in a figurative and meta- 
phorical ſenſe, The myſtical ſenſe of ſcripture they 
divide into three kinds: the firſt -correſponding to 
faith, and called allegorical; the ſecond to hope, 
called anagopical; and the third to charity, called the 
tropological ſenſe. And ſometimes they take the ſame 
word in ſcripture in all the four ſenſes : thus the word 
Feruſalem, literally ſignifies the capital of Judæa; al- 
legorically, the church militant ; tropologically, a be- 
lever; and anagogically, heaven. So that paſſage in 
Genelis, let there be light, and there was light, literally 
lignifies corporeal light; by an allegory, the Meſſiah; 
in the tropological ſenſe, grace; and anagogically, 
beatitude, or the light of glory. 

MYSTICS, a religious ſe&, diſtinguiſhed by their 
proteſſing a pure, ſublime, and perfect devotion, with 
an entire diſintereſted love of God, free from all ſelfiſh 
conſiderations, and by their aſpiring to a tate of paſ- 
live contemplation. 

MYTHOLOGY. The word myth:logy is a Greek 
compound, that ſigniſies a gm on fables; and com- 
prehends, in a collective ſenſe, all the fabulous and 
a hiltory of pagan antiquity. It follows there- 
ore, that this ſcience teaches the hiſtory of the gods, 

emi gods, and fabulous heroes of antiquity ; the theo- 
ogy of the pagans, the principles of their religion, 
: eir myſteries, metamorphoſes, oracles, &c. By this 
clinition,it appears ſufficiently what are the objects of 
which we are to treat in this article. | 
8... we well conſider the matter, we ſhall find, that 

I Were, in pagan antiquity, three different reli- 
Blons. Firſt, That of the philoſophers, who treated 
metaphyſically of the nature, the attributes, and of the 
2 of the Supreme Being. They endeavoured to 

cover the true God, and the manner in which he 


"8k to be worſhipped, II is not wonderful, that 
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theſe men of exalted genius ſhould in ſome degree ri- Mythology, 


dicule, in their works, the two other poſitive religions, 
and thoſe gods on whom they were founded; at the 
ſame time that they outwardly profeſſed the eſtabliſh- 
ed religion, in order to preſerve the peace of ſocicty, 
and to avoid the perſecutions of the legiſlature, and 
the inſults of the populace, For in fact, was it poſ- 
ſible for them to believe the pagan fables? Muſt they 
not foreſee, that their religion would one day give 
place to another, while their own works would paſs 
with their names to the lateſt poſterity? And could 
they ſuffer the thought, that their reputation would be 
tarniſhed in the eyes of that poſterity, by having it 
imagined they believed ſuch idle tales as were broach- 
ed by the prieſts of their times? Could Plato, Socrates, 
Seneca, and Cicero, be unconcerned for their fame 
among future generations and future philoſophers ? 
And what ſhould we at this day have ſaid of thoſe great 
men, had they been fo political, or hypocritical, as to 
have entirely concealed their ſentiments with regard to 
theſe matters? 

The ſecond religion was that of paganiſm, which 
was the eſtabliſhed religion of all the ancient nations 
except the Jews. This was the doctrine that was taught 
by the prieſts, and protected by the ſovereigns. Its 
dogmas were demonttratively falſe, but not always ſo 
abſard as may at firſt appear ; eſpecially if we annex 
to the divinities, and to the religious ceremonies of the 


pagans, a ſenſe that is frequently myftic, and always 


allegoric; if we remember, that the firſt heathens dei- 
fied thoſe great men to whom the reſt of mankind were 
indebted for any ſignal benefits, as Jupiter, Apollo, 
Ceres, Bacchus, Hercules, Æſculapius, &c. in order 
to induce others, as well of the preſent as future ages, 
to reverence and to imitate them, Would not an an- 
cient pagan, if he were to return upon the earth, have 
ſpecious arguments, at leaſt, to ſupport his religion, 
when he ſaw weak mortals beatify or canonize, merely 
by their own authority, other weak mortals (frequent- 


ly mere pedants), and place them in heaven, without 


the permiſſion or approbation of the Supreme cone b 
Happy is it for mankind, when at different times ſa- 
gacious pontiffs purge the kalendar, and the brains of 
the people, from a herd of pretended ſaints, and pre- 


vent them, at leaſt after their death, from doing injury 


to ſociety, by interrupting the induſtry of the labori- 
ous inhabitants with keeping their feſtivals. 

The third religion was idolatry, or the religion of 
the populace. For the common people, born to be de- 
ceived in every thing, confounding in their imagina- 
tions the ſtatues of the gods, the idols of their divini- 
ties, the emblems of their virtues and of religious wor- 
ſhip, with the gods, divinities, virtues, and worſhip 
themſelves, adored theſe images, and proceeded to ex- 
travagancies the moſt ridiculous, and frequently molt 
criminal, in their ceremonies, feaits, libations, ſacri- 
fices, &c. It is to be feared, that, as long as 
there are upon the earth men of our limited capaci- 
ties, this triple religion will conſtantly ſubſiſt under 
different forms; and we are much deceived, if it may 
not be found under the empire of Chriſtianity itſelf, 
notwithſtanding the purity of its doctrine. It will be 
eaſily conceived, that it is not of the religion of philo- 
ſophers, nor that of the populace, of which we are to 
treat in this article of Mythology : but of that which 
e 2 5 ſubſiſted 
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prieſthood, and conſequently of paganiſm in general. 
As far as we are able to judge by all the ancient 
authors we have read, the pagans adored the ſovereign 
Lord of the univerſe under the name of Fate or De- 
/liny, which we muſt not confound with Fortune, who 
was regarded as a ſubaltern divinity. Jupiter himſelf, 
all the gods, every animated being, the heavens, the 
earth, the whole 7 Bur: of nature, was ſubſervient to 
Deſtiny, and nothing could reverſe its decrees. This 
divinity was ſo highly adorable, as to be above all rank; 
and was regarded as too ſupreme to be repreſented un- 
der any ſenſible image or ſtatue, or to have any temple 
erected for its worſhip, We do not remember to have 
read, that everany ſacrifice was offered to this Deſtiny, or 
that any temple or city was ever dedicated to its name. 
We are almolt inclined to think, that the pagans were 
ſenſible, that the temple and the worſhip of the God 
of gods ought to be in the heart of man. Mention is 
made, indeed, of a temple that was dedicated to the 
Unknown God; but we are ignorant whether or not 
Deſtiny were thereby meant. We muſt not confound 
this Deſtiny, moreover, with the goddeſs of chance, 
of which there are ſome antique ſtatues that repreſent 
her in a recumbent poſture, and playing with little 
bones; for this was nothing more than an invention of 

ſome ſtatuary. 

After this general and philoſophical idea of the Su- 
preme Being, comes the poſitive religion of the pa- 
ans, This was entirely founded on fable, which took 
its riſe either from ancient traditions, or hiſtorical 
events, altered or augmented by the imaginations of 
the poets, by ſuperſtition, or by the credulity of the 
people; or elſe it conſiſted of allegoric or moral fic- 
tions. A crowd of writers, and among the reſt Neel 
le Comte, (Natalis Comes), the abbots Bannier and 
Pluche, &c. have made many reſearches into the ori- 
gin of fable : and they think they have diſcovered its 
ſource, 1. In the vanity of mankind; 2. In the want 
of letters and characters; 3. In the deluſive eloquence 
of orators; 4. In the relations of travellers; 5. In the 
fictions of poets, painters, ftatuaries, and dramatic 
writers; 6. In the diverſity and uniformity of names; 
7. In the ignorance of true philoſophy ; 8. in the 
foundation of colonies, and the invention of arts; 9g. In 
the defire of having gods for our anceſtors; 10. In the 
imperfect or falſe interpretation of the holy ſcriptures; 
11. In the ignorance of ancient hiſtory; 12. In a like 
ignorance of chronology; 13. In that of foreign lan- 
uages; 14. In the tranſlation of the religion of the 
; ax 4 A and Phcenicians into Greece; 15. In the 
ignorance of geography and, 16. In the belief which 
the firſt people had of the intercourſe of gods with 
men. It is certain, that all theſe matters 1 * toge- 
ther are ſufficient to produce many thouſands of fables; 
are more than ſufficient to enable us to deceive our- 
ſelves and others, and to pive riſe to infinite reveries. 
But we ſhould take care how we draw from theſe ſources 
demonſtrations that might be uſed, by irfidels, as ar- 
guments to overthrow the hiſtory of the Jews; a peo- 
ple the molt ſtupid, moſt credulous, and oftentatious 
of all others. In the mean time, the pagan philoſo- 
phers themſelves aſſerted, that it was a god who in- 
vented the fable: ſo much they were convinced of its 


iogenuity, and of its ſtrong tendency to inſtru man- 
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1 
kind in their duty. TM 

Mytbology therefore, when properly treated, hegin, — 
with making learned reſearches into the rea] orig ir 
fable, of paganiſm, and of that idolatry which was its 
conſequence. It recurs for this purpoſe even to the he. 
ginning of the world: and after finding that Labar 
the father in-law of the patriarch Jacob, was a maker 
of idols, and that he had his little images, or houle. 
hold gods, which he formed of baked earth, and which 
ſhews that idolatry exiſted in the greateſt antiquity ; 
it then explains coſmogony, and theogony, or the be. 
lief that the firſt inhabitants of the earth entertained 
of the creation of the univerſe, and what the Pagan 
theology taught of the genealogy of their falſe gods, 
It begins with the tradition of the Chaldeang, a people 
ſo ancient, that Nimrod was their firſt king ; but at 
the ſame time ſo credulous and ſuperſtitious, that we 
may regard them as the authors of all thoſe fables, and 
the propagators of all thoſe viſions, that have fince 
blinded human reaſon. According to this tradition, a 
monſter named Cannes, or Oes, half fiſh and half man, 
ſprang from the ſea, before the chaos was completely 
diſperſed, and gave laws to the Chaldeans. A woman 
called Omorka, reigned over all the earth. Bel cut her 
in two, and made of one moiety the heavens, and of 
the other the earth. They likewiſe invented the two 
primitive beings; of which the good one, who was 
named Oraſmaſdes, had the direction of heaven; and 
the other, called 4rimanius, that of hell. 

The ſcience of mythology then teaches the theo- 
gony of the Phcenicians ; concerning whom it draws 
great lights from Sanchoniathon, a prieſt of Beryte, 
who lived before the Trojan wars, more than 400 years 
before Heſiod and Homer, and of whom Euſebius has 
preſerved conſiderable fragments. From thence it 
paſſes to the theogony of the Egyptians ; of whom 
Thot or Thaut, the founder of that nation, was like- 
wiſe, they ſay, their firſt hiſtorian ; that Sanchonia- 
thon even copied from him; and of whom we find many 
relations in the Greek hiſtorians, eſpecially in Hero- 
dotus, Diodorus Siculus, and in Euſebius of Czſarea. 
It then examines the theogony of the Atlantides, who 
dwelt on the weſtern part of Africa, and of whom Dio- 
dorus alone has preſerved any account. From thence 
it proceeds to the theogony of the Greeks, which 1s 
far better known to us, as we find accounts of it, more 
or leſs particular, in numberleſs Greek and Latin wri- 
ters. This theogony had the ſame foundation as that 
of the Romans; the latter having only extended it, by 
— to the Greek divinities certain gods or demi. 
gods, formed of their heroes, and certain fymbolic and 
allegoric divinities, which mythology explains at the 
ſame time: and it is on this occaſion that it enters into 
a particular explication of the coſmogony and theo- 
gony of Ovid; whoſe book of metamorphoſes contain 
as copious deſcriptions as we could defire of the fables 
of the ancients: what was their belief concerning the 
habitations of the bleſſed after their death, or of the 
Elyſian fields; as well as of their hell or Tartarus; ® 
the dog Cerberus; of the ferryman Charon of the fu- 
ries; of the four rivers, Cocytus, Lethe, Phlegethon, 
and Styx, which water the Tartarian regions, &c. 

Mythologiſts then continue their reſearches into the 
time, the epoch, and place, of the real origin of pa- 
ganiſm and idolatry ; and they prove that the 1 
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„lanets. They next examine into the progrels of ido- 
Jatry: what were the temples of the pagans, their al- 
tars, their incloſures, their ſacred groves, their aſy- 
jums, the idols and (tatues of their deities; in what 
manner they were repreſented ; what were their ſa- 
crifices, the victims that were offered; what the days 
of penitence and lupplication, the feaſts or the gods of 
lectiſternia, their invocations or incantations and exor- 
ciſms, the religious ceremonies obſerved at laying the 
foundations of cities, &c. 

Divination, or the prediction of future events, a 
weakneſs that has at all times poſſeſſed the human 
mind, forms alſo an important article of pagan theo- 
logy. It is therefore in this place that mythology 
conſiders the nature of oracles, and in what man- 
ner theſe oracles gave their anſwers ; the ceremonies 
that were obſerved in conſulting them; the frantic e- 
motions of the prieſteſs Pythia on her tripod, and thoſe 
of other prieſts. See DivixATiox and OracLes.—It 
then endeavours to inveltigate the hiſtory of the Sibyls, 
and of their prophecies. Sce S1BYLs.—lt next paſſes 
to the examen of the nature of auguries, auſpices, ha- 
ruſpices, prodigies, &c.; of expiations and ablutions 
of the magic and aſtrology of the ancients, &c. See 
Avcury, &c.—It then proceeds to the examination 
of the nature of the pagan divinities themſelves. 

The celebrated treatiſe of Cicero De natura Deorum, 
will here furniſh great lights: but modern authors 
who have treated on theſe matters, have not been con- 
tented with this alone: they have, ſo to ſay, extracted 
the eſſence of all antiquity, of which they have formed 
ſyſtems; but unluckily theſe ſcarce ever * with 
each other. As philoſophers, it is of very little im- 
portance for us to know what was the nature of theſe 
gods, ſeeing we know that they were merely fabulous: 
but as hiſtorians and antiquaries, it concerns us to 
know what was the nature that was attributed to 
them in general; and, in particular, what were the 
origin, genealogy, rank, functions, authority, and 
operations, that were attributed to each divinity; and 
it is on theſe matters that we have ſtill ſome remarks 
to make, . 

The gods of the ancient Greeks and Romans were 
all either Dii majorum gentium, or Dii minorum gen- 
tum; that is, of the firſt or ſecond order. 
mer were alſo called conſentes, magni conſultores, &C. 
According to Ennius, they were 12 in number, and 
are included in theſe verſes : 

Juno, Veſta, Minerva, Ceres, Diana, Venus, Mars, 
Mercurius, Jovis, Neptunus, Vulcauus, Apollo. 
To theſe were added eight others, under the title of 
Selecti, which were Sol, Luna, Tellus, Genius, Janus, 
Saturnus, Liber, and Pluto. The ſecond order, or 
"unrum gentium, were called Adſcriptitii, Medioximi, 
inuſcularii, Putatitii, Indigetes, Semones, &c. the 
"as of which were Eſculapius, Bacchus, Caſtor, 
una, Hercules, the Lares or Penates, Pollux, Qui- 
rinus, See theſe under their ſeveral articles, &c. 

According to the ſecond diviſion, all their divinities 
were claſſed into, 1. Celeſtial gods ; 2. Terreſtrial 
gods; 3. Sea gods; and, 4. The infernal deities, or 
Meri. The celeſtial gods were Jupiter, Juno, Apollo 
Aurora Cupid Ce P 9 „ rp 3 

a M pid, Cybcle, the Graces, Hebe, Iris, 

Mars, Mercury, Minerva, Nemeſis, Saturn, 
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Themis, Venus, &c. The terreſtrial gods were Zolus, Mythology, 


Aſtræa, Ceres, Diana, the Fauni, Feronia, Flora, Ja- 
nus, Momus, the Muſes, Pales, Pan, Pomona, Pria- 
pus, the Satyrs, Silenus, the god Terminus, Veſta or 
Rhea, Vulcan, &c. The ſea-gods were Neptune, Am- 
phitrite, Thetis, Canopus, Glaucus, Ino, the Nereids, 
Nereus, Oceanus, Palæmon, Triton, &c. The infernal 
gods were Pluto, Proſerpine, Charon, Minos, ZEacus, 
Rhadamanthus, the Furies, Death, Night, the Fates, 
Plutus, &c. See theſe articles. 

The third diviſion ranged the divinities according 
as they preſided, 1. Over the pregnancy of women, 
(Pregnantium;) 2. At parturitions (Parturientium;) 
3. At births, (Naſcentium;) 4. At adulteries; 5. At 
marriages: to which they added, 7. Dii morales, or 
moral gods; and, 7. Funeral gods. The gods of preg- 
nancy were Pilumnus, Intercidona, and Deverra: the 
= of parturition, Juno, Lucina, Diana, Egerio, 

roſa, Poſtverta, Menagenata, Latona, the gods that 
were called Njixz, or of labour, &c. The gods of birth 
were Janus, Opis, Naſcion, Cunina, Carmenta, Vagi- 
nianus, Levana, Rumia, Potina, Educa, Oſſilago, 
Carnea, Nundina, Statilinus, Fabulinus, Paventia, &c. 
The gods of adultery were Juventus, Agenoria, Stre- 
nua, Stimula, Horta, Quies, Murcia, Adeona, Abe- 
ona, Voluptas, Orbona, Fellonia, Numeria, Camoena, 
Sentia, Angerona, Heres, Martea, Laverna, the god 
Averruncus, Conſus, Catius, Volumnus and Volumna, 
Honorius, Aius Locutius, &c. The nuptial gods 
were Diana, Domiduca, Domitius, Hymenzus or 
Hymen, Jugatinus, Jupiter perfectus, Juno perfecta, 
Juno cinxia, Juno unxia, Lucina, Manturna, Muti- 
nus, Dea Mater prima, Suada, Thalaflius, Venus, &c. 
The moral gods were called Virtus, Honor, Fides, 
Spes, Fuſtitia, Pietas, Miſericordia, Clementia, Pu- 
dicitia, Veritas, Mens, Concordia, Pax, Salus, Feli- 
citas, Libertas, Pecunia, Riſus, Invidia, Contumelia, 
Impudentia, Calumnia, Fraus, Diſcordia, Furor, Fama, 
Fortuna, with all their epithets good or bad, Febris, 
Pavor and Palor, Paupertas, Neceſſitas, Tempeſtas, 
Silentium, Oc. The funeral gods were Pluto, Libi- 
tina, Nznia, Death, the Fates, &c. 

Heſiod indeed pretends, that all theſe gods deri- 
ved their origin from chaos; but we have already 
pointed out more juſt ſources. It is almoſt incredible 
to what a prodigious number the ſuperſtition and 
weakneſs of the Greeks and Romans multiplied theſe 
divinities ; there have been 30,000 of them enumera- 
ted. It will not be expected that we ſhould here at- 
tempt to deſcribe them, nor will it be remarkable if 
we have forgotten to mention even ſome of the firſt 
rank: although, vaſt as this company of gods is, my- 
thology does not omit to trace the hiſtory of the 
greateſt part of them, as is taught by e ae and 
they who are defirous of particular information in 
theſe matters may conſult with advantage the theogony 
of Heſiod, the catalogue of Apollodorus, the me- 
tamorphoſes of Ovid, the fables of Hygina, Lylii 
Gregorii Gyraldi Syntagma de diis Gentilium, the 
mythology of Natalis Comes, the books of Gerard 
Voſſius de idolatria Gentilium, Johannis Boccatii 
Genealogia deorum, the Pantheon of Pompey, the 
hiſtory of heaven by Abbe Pluche, the hiftoric expla- 
nation of fables by Abbe Banicr, and Bryant's Mytho- 


logy. 
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| Mythology. There were ſtill many other diſtinctions, of which it is an error to imagine, that Helicon was a moun. My 
| —— the pagans made uſe to mark the rank, the func- tain of Bœotia. However that be, this double hill | 
1 tions, and nature of their ſeveral divinities. For ex- was conſecrated to Apollo and the muſes, who there 
1 ample, the goddeſs Veſta, or the mother of all the held their uſual reſidence. According to fable, there 
i ods, was adored by all people in general. Mars, had been a remarkable combat on this hill, between 
1 2 Victoria, Fortunata, &c. aſſiſted all parties. Helicon and Cytheron, Whoever ſlept on Parnaſſus 
The topical gods, on the contrary, were adored in par- when he waked, became a poet. Apollo had there 
ticular countries only; as Aſtarte in Syria, Derceto a temple. There alſo was the fountain Caſtalia, into 
and Semiramis among the Afſyrians, Iſis and Osiris which Apollo had metamorphoſed a nymph that he 
| by the Egyptians, Quirinus at Rome, &c. The loved, and had given to its waters the power of 
1 title Semones, which was given to a certain claſs of making all who drank of them poets. At the foot of 
divinities, was doubtleſs derived from Semi-homines, Parnaſſus flowed the river Hippocrene, that had the 
| that is, demi auen; and ſignified the ſame as ſemi-dii, ſame virtue; and the ſource of which was opened by 
| : or demi-gods. Theſe were monarchs and illuſtrious he- a ſtroke of the foot of the horſe Pegaſus. This river 
| roes, or thoſe great men who were the founders of ci- nouriſhed a great number of ſwans, that were regarded 
| | ties and nations, that were deified by way of apotheo- as ſacred. Pegaſus was a winged horſe, that belong. 
| ſis. Pythagoras had taught the Chaldeans the doc- ed to Apollo, and grazed on the ſummit of Parnaſſus, 
trine of tranſmigration ; and that, after their death, He ſprang from the blood of Meduſa, when Perſeus 
thoſe who were virtuous would be elevated to the rank cut off her head, which was placed among the ſtars, 
of divinities. This doctrine was adopted by all the Such was the delicious abode of Apollo, the ſon of 
pagan world. The apotheoſis, after they had erec- Jupiter and Latona, who was born, with his twin 
ted temples and. altars to the new gods, was celebrated filter Diana, in the iſland Delos. He killed the 
with much ſolemnity. In the laſt ceremony, an eaple Cyclops, who forged the thunderbolts with which 
was fixed on the catafalk, or funeral pile, on which Jupiter had overthrown his ſon ZEſculapius ; but for 
was placed the image of the hero; and when the pile that preſumption he was forced to leave heaven, and 
began to burn, the eagle was let looſe, who, mount- became an inhabitant of the earth. He guarded the 
ing into the air with the flames, ſeemed to carry the oxen of Admetus ; he aided Neptune to build the 
ſoul of the departed hero up to heaven. | walls of Troy, and Alcotheus in forming the la- 
Mythology informs us alſo who thoſe perſons were byrinth. He killed the dragon or ſerpent Python, 
that antiquity regarded as the children of the gods, He invented muſic and phyſic; and was honoured as 
ſuch as Theſeus, Hippolytus, Paris, &c. what the the god of poets and phyſicians. He was repreſented 
Pagans believed with 1 8 to the nature of their as a young man without a beard, his head ſurrounded 
genii and demons, of their dryades, hamadryades, with rays, and bearing in his hand a bow, or a lyre. 
nymphs, tritons, ſirens, fauns, ſylvans, centaurs, and As the ancients denoted the ſun by the name of Apo/ls, 
other ſubaltern divinities ; and in this manner it ex- they ſometimes repreſented him alſo as ſeated in a 
plains all the ſyſtems of the poſitive religion of the chariot, drawn by two white horſes, preceded by 
Greeks and Romans. They who are defirous of ex- Aurora and the ſtar Venus: Phatton his ſon, being 
tending their knowledge of paganiſm ſtill further, of deſirous of conducting theſe horſes, was thrown into 
knowing the dogmas of each particular people, what the ſea. Apollo was alſo called Phzbus, Titan, and 
| were their gods, and the various manners in which Sal. He is known to have had amours with Arſinoe, 
| they were worſhipped, - ſuch as Apis, Iſis, Ofiris, &e. Corycia, Melœne, Cyrene, Mantho, Sinope, Calliope, 
the adoration of crocodiles and onions, &c. among and others; by whom he had Delphe, Naxe, Niletus, 
| the Egyptians, muſt ſtudy the differents us 0 Arabe, Garamas, Sirus, Linus, Orpheus, and other 
| of theſe people; and notwithſtanding all the informa- children. He had peculiar honours paid him in the 
0 tions which ancient and modern authors afford, this Pythian games at Delphos, and in the ſecular games 
|| Rudy is yet boundleſs, and attended with many difli- at Rome, | 
(| culties and uncertainties: though it appears demon- The muſes were the companions of Apollo in his 
9 rative, that the origin of paganiſm, and of idolatry rural abode, They were likewiſe called the learned 
| 
| 
| 
| 
| 


in general, was derived from the Chaldeans, from {ters ; as alſo the Camænion, Heliconian, Parnaſſian, 
whom the Egyptians drew that doctrine which they Aonian, Pierian, Pegaſian, Aganippian, Theſpian, 
after tranſmitted to all other nations; and conſequent- Libethrian, and Caſtalian jiſters, They were the 
ly that the primordial divinities were the ſame, under daughters of Jupiter and Mnemoſyne, and were re- 
different Cenominations, among all the idolatrous na- garded as the goddeſſes of ſciences and arts in general. 
tivns of the earth. | There were nine of thoſe muſes ; to whom they attri 
The nature of this work will not permit us to de- buted; 1. To Clio, hiſtory; 2. To Melpomene, 
ſcend to further particulars. But to give our readers tragedy; 3. To Thalia, comedy; 4. To Euterpe, 
an idea of the manner in which mythology treats its flutes and otherp neumatic inſtruments of muſic; 5 To 
ſubjects, and of the method that ſhould be obſerved in Terpſichore, the harp and the dance; 6. To Erato, 
ſtudying fable, or the hiſtory of the gods of antiquity, the lyre and the Jute; 7. To Calliope, heroic ver ſe; 
we ſhall here give, by way of example, a curſory de- 8. To Urania, altronomy ; and 9. To Polyhymuis, 
ſcription of Parnaſſus and its inhabitants. rhetoric and eloquence. The Graces alſo ſometimes 
Parnaſſus was a mountain of Phocis, that had two quitted Venus to pay their court to Apollo. 
ſummits, one of which was called Tithoreur, and the Such was the idea they entertained of Parnaſſus and 
other Zyampeus, Others ſay, that one of theſe hills its inhabitants. There is no doubt but that, under 


was named Helicon, and the other Qtheren; and that theſe fabulous repreſentations, theſe ſenſible _— 
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02 cealed allegoric and moral meanings; nor 
= | 2 he denied but that their method of cultivating 
the arts and ſciences, by this manner of expreſſing 
their ideas, Was as ingenious and pleaſing as it is 
offible to imagine. Every other ſubjeQ that paga- 
iſm embraced, it treated with the ſame genius, and 
in a manner equally pleaſing; and though that re- 
ligion was altogether fallacious, yet we muſt allow 
(hat it was extremely well calculated to promote the 
polite arts, by thoſe refined, noble, graceful, brilliant 
images, by thoſe charming ſubjects, which it conſtantly 
reſented, and which it {till offers to the poet, painter, 
{culptor, and every other artiſt. 

But this was not a power ſufficiently 7 * to ſe- 
cure paganiſm againſt that viciſſitude, that dec ine and 
J;Colution, which finally attends all the productions 
of this world. This religion, which had ſubſiſted 
ear 5000 years, and almoſt from the origin of the 
human race, gradually declined in proportion as the 
lights of Chriſtianity and philoſophy illumined the 
miads of mankind. For though the pagan religion, 


ſing and favourable to the polite arts, they were not 
however calculated to ſatisfy the minds of philoſophers, 
nor to promote the real good of mankind, by ſecuring 
their temporal and eternal happineſs. It is even ſur- 
priſing that ſo great a genius as the emperor Julian 
ſhould attempt to revive the embers of paganiſm, 
which inſenſibly declined, and bad received a mortal 
blow at the beginning of the fourth century by the 
emperor Conſtantine the great. Julian employed all 
the reſources of his imagination, of his eloquence, of 
lis power, and even of his own fatal example, to 
revive it; but in vain. The period of paganiſm 
was arrived, and nothing could fave it from diſtrue- 
tion. The furious Theodoſius, to whom bigotted 
prieſts and hiſtorians have aſſigued-the name of great, 
totally overthrew it toward the cloſe of the ſame cen - 
tury, deſtroyed thoſe temples and altars which yet 
ſubſiſted, diſperſed its colleges, and. exterminated its 
prieſts, From that dire epoch, nothing of paganiſm 
has remained, except ſome. ruins diſperſed in the re- 
mote parts of the earth, and among people wretched 
and almoſt unknown; where this religion, once ſo flou- 
riſing and univerſal, is now degenerated into groſs 
and diſguſt ful idolatry, 

MYTULUS, the Muscue, in ichthyology ; a 
genus of animals, belonging to the order of vermes 
teltacea, The animal is an aſcidia : the ſhell bivalve; 


hinge without a tooth, marked by a longitudinal 
hollow line. The molt remarkable ſpecies are, 
1. The rugoſus, or rugged muſcle, with a brittle 
ell, very rugged, and in ſhape , very / irregular ; 
uivally oblong, and round at the ends. Its length 
N near an iach; the colour whitiſh. It is always 
ound lodged in limeſtone ; the outſide appears ho- 
8 but the apertures are too ſmall for 
ol i to pals through, without breaking into the 
4 * are lodged in. Multitudes are found in the 
a diff one; but each has a ſeparate, apartment, with 
_— external ſpiracle. 2. The edulus, or edible 
4e 2 243 2 Grong ſhell, ſlightly incurvated on one 
de, and angulated on the other. The end near the 
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epidermis is taken off, it is of a deep blue colour. Mytulus. 
It is found in immenſe beds, both in deep water, and IV 


and the fables on which it is was founded, were plea- 


often affixed to ſome ſubſlauce by a. beard; the 


eis pointed; the other rounded. When the 
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above low-water mark. The fineſt muſcles are thoſe 
called Hambleton hookers, from a village called Humble- 
ton in that county. They are taken out of the ſea, 
and placed in the river Wier, within reach of the tide, 
where they grow very fat and delicious. 3. The incur- 
vatus, or crooked muſcle, is very crooked on one fide 
near the end; then greatly dilated, and covered with a 
thick rough epidermis. Within it has a violet tinge, 
It is found on the coaſt of Angleſea, near Prieſthlolme; 
uſually an inch and an half long. 4. The pellvcidus, 
or pellucid muſcle, hath a delicate tranſparent ſhell, 
molt elegantly rayed lengthwiſe with purple and 
blue ; like the former in ſhape, but more oval ; com- 
monly ſhorter than two inches. It is found in Angle- 
ſea, ſometimes in oyller-beds, ſometimes in trowling 
over ſlutchy bottoms. 5. Ihe umbilicatus, or umbil:- 
cated muſcle, is nearly of an oval form, the length 
ſometimes five inches, It is a rare and new ſpecies ; 
ſometimes dredged up off Prieſtholme iſland, An- 
gleſea ; diſcovered by the reverend Mr Hugh Davies, 
6. The curtus, or ſhort muſcle, with a ſhort, ventri- 
coſe, obtuſe. ſhell, of a dirty yellow colour, length 
about an inch. 7. The modiolus, or great muſcle, 
with a ſtrong ſhell, blunted at the upper end; 
one fide angulated near the middle; from thence 
dilating towards the end, which is rounded. It is the 
* Britiſh muſcles, being from fix to ſeven 
inches in length; it lies at great depths ; often ſeizes 
the baits of ground-lines, and 1s taken up with the 
hooks, 8. The cygneus, or ſwan muſcle, with a thin 
brittle ſhell, very 9943 and convex, marked with 
concentric ſtriæ; attenuated towards one end, di— 
lated towards the other; decorticated about the hinge; 
the colour a dull green; the length ſix inches, 
breadth three and a half; inhabits freſh waters. 9. The 
anatinus, or duck muſcle, hath a ſhell more oblong 
and Jeſs convex than the laſt; is very brittle and 
ſemitranſparent; the ſpace round the hinges like the 
laſt; the length about five inches, breadth two and 
a quarter; inhabits freſh waters. Crows feed on theſe 
muſcles, and alſo on different ſhell-fiſh. It is diver- 
ting to obſerve, that when the ſhell is too hard for 
their bills, they fly with it to a great height, drop 
the ſhell on a rock, and pick out the meat when the 


- ſhell is fractured by the fall. 


The common ſea or edible muſcle has, from its 
being always ſound faſtened to the rocks, been ſup- 
poſed by many wholly incapable of progreſſive mo- 
tion; but this is an erroneous opinion. It is a- com- 
mon practice in France, at ſuch ſeaſons of the year as 
do not afford ſun enough to make ſalt, to throw the 
common ſea-muſcles, which the fiſhermen catch about 
the coaſts, into the brine-pits. They have an opinion 
that this renders their fleſh the more tender and deli— 
cate, as the rain which falls at theſe ſeaſons makes the 
water of the pits much leſs ſalt than the common ſea- 
water. The muſcles are on this occaſion thrown care— 
leſsly in, in ſeveral different parts of the pits ; yet, at 
whatever diſtances they have been thrown in, the fi- 


ſhermen when they go to take them out, always find 


them in a cluſter together; and as there is no current 
of water in theſe places, nor any other power of mo- 
tion which can have brought the muſcles together, it 

29 U ſeems 
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marched irom the places where they were at firſt, to 
have met thus together. This progreſſive motion is 
wholly performed by means of what we call the fongue 
of the muſcle, from its ſhape 3 but, from its uſe in 
this caſe, appears rather to merit the name of a /eg, 
or an arm, as by laying hold of any diſtant ſubſtance, 
and then forcibly contracting itſelf again, it draws a- 
Jong the whole body of the fiſh ; the Woie part, when 
it has moved the animal to a proper place, ſerves alſo 
to fix it there, being the organ by which it ſpins the 
threads which we call its beard, by which it is held to 
a rock, or to another muſcle. The motion of the 
muſcle, by means of this part, is juſt the ſame with 
that of a man laid flat on his belly, who would draw 
himſelf along by laying hold of any thing with one 
hand, and then drawing himſelf to it. 

Muſcles are well known to have a power of faſten- 
ing themſelves either to ſtones, or to one another's 
ſhells, in a very ftrong and firm manner ; but the me- 
thod of doing this was not well underſtood till the ob- 
ſervations of Mr Reamur explained it. 

Every one who opens and examines a common 
muſcle, will find, that in the middle of the fiſh there 
is placed a little blackiſh or browniſh body reſembling 
a tongue. This in large muſcles is near half an inch 
long, and a little more than a fixth of an inch in 
breadth, and is narrower at the origin than at the ex- 
tremity : from the root of this tongue, or that part of 
it which is faſtened to the body of the fiſh, there are 
produced a great number of threads, which, when 
fixed to any ſolid ſubſtance, hold the muſcle firmly 
in its place : theſe threads are uſually from an inch to 
two inches in length, and in thickneſs from that of a 
hair to that of a hog's briſtle. They iſſue out of the 
ſhell in that part where it naturally opens, and fix 
themſelves to any thing that lies in their way, to 
ſtones, to fragments of ſhells, or, which is the moſt 
common caſe, to the ſhells of other muſcles ; whence 
it happens that there are uſually ſuch large parcels of 
muſcles found together. Theſe threads are expanded 
on every ſide, and are uſually very numerous, 150 ha- 
ving been found iſſuing from one ſhell : they ſerve the 
office of ſv many cables; and, each pulling in its pro- 
per direction, they keep the muſcle fixed againſt any 
force that can be offered from whatever part it come. 
The filaments are well known to all who eat muſcles, 
who ever carefully ſeparate them under the name of 
the beard; and Mr Reaumur has found, that while the 
animal is living in the fea, if they are all torn away by 
any accident, the creature has a power of ſubſtituting 
others in their room : he found, that if a quantity of 
muſcles were detached from one another and put into 
a veſſel of any kind, and in that plunged into the ſea, 
they in a little time faltened themſelves both to the 
fides of the veſſel, and to one another's ſhells ; the ex- 
tremity of each thread ſeemed in this caſe to ſerve 
in the manner of a hand to ſeize upon any thing 
that it would fix to, and the other part which was 
flenderer and ſmaller to do the office of an arm in con- 
ducing it. | 

To know the manner of the muſcles performing this 
operation, this diligent obferver put ſome muſcles into 
a veſſel in his chamber, and covered them with ſea- 
water; he there ſaw that they ſoon began to open 
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Mytulus. ſeems very evident that they muſt voluntarily have 
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their ſhells, and each put forth that little 
deſcribed by its 4 to a tongue, 2 = . 
root of which theſe threads grow; they extended: 
ſhortened this part ſeveral times, and thruſt it 4 
every way, often giving it not leſs than two inches i 
length, and trying before, behind, and on every 10 
with it, what were the proper places to fix dei 
threads at: at the end of theſe trials they let it remain 
fixed for ſome time on the ſpot which they choſe for 
that purpoſe, and then drawing it back into the ſhell 
with great quickneſs, it was re to ſee that they were 
then faſtened by one of theſe threads to the ſpot where 
it had before touched and remained fixed for a few 
minutes; and in repeating this workmanſhip the 
threads are increaſed in number one at every time, and 
being fixed in different places they ſuſtain the filh at 
reſt againſt any common force. 

The ſeveral threads were found to be very different 
from one another; the new formed ones being ever 
whiter, more gloſſy, and more tranſparent thay the 
others :*and it appeared on a cloſe examination, that 
it was not, as might have been moſt naturally ſuppoſed, 
the office of the tongue to convey the old threads one 
by one to the new places where they were now to be 
fixed, but that theſe in reality were now become uſe- 
leſs; and that every thread we ſee now formed, is 2 
new one made at this time; and in fine, that nature 
has given to ſome ſea-fiſhes, as well as to many land- 
infets, a power of ſpinning thoſe threads for their ne- 
ceſſary uſes; and that muſcles and the like fiſh are 
under water, what caterpillars and ſpiders are at land, 
To be well aſſured of this, however, Mr Reaumur cut 
off the beard or old threads of a muſcle as cloſe as he 
could, without injuring the part; and the proof of the 
opinion of their ſpinning new ones at pleaſure was now 
brought to this caſy trial, whether theſe muſcles, fo 
deprived of their old ones, could fix themſelves as ſoon 
as others which were poſſeſſed of theirs, and could 
throw out their threads to as conſiderable diſtances, 
The experiment proved the truth of the conjecture; 
for thoſe whoſe beards or. old threads were cut off, fu. 
ed themſelves as ſoon as thoſe in which they were 
left, and ſpread their threads to as great a diſtance 
every way. 

When the mechaniſm of this manufacture was thus 
far underſtood, it became a natural deſire to inquire 
into the nature of the part by which it was perform. 
ed: this has hitherto been mentioned under the name 
of the tongue, from its ſhape z but it is truly the arm 
of the fiſh; and whenever it happens to be looſened 
from its company, or fixed in a wrong place, it ſerves 
the animal to drag its whole body ſhell and all along, 
and to perform its ſeveral motions. It fixes itſelf to 
ſome ſolid body; and then ſtrongly contracting 1s 
length, the whole fiſh muſt neceſſarily follow it, and 
be pulled toward the place where it is fixed. This is a 
uſe, however, that this part is ſo rarely put to, that If 
is not properly to be eſteemed a leg or an arm, for this; 
but, according to its more frequent employment, 111 
much better be denominated the organ by which the 
threads are ſpun. 

Though this body is flat in the manner of a tongt 
for the greater part of its length, it is however ou 
ed or cylindric about the baſe or inſertion, and it 13 


much ſmaller there than in any other part: _— 
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uſcular ligaments faſtened to it about the root 
or baſe, which hold it firmly againſt the middle of the 
back of the ſhell ; of theſe ligaments there are four 
which are particularly obſervable, and which ſerve to 
move the body in any direction. There runs all along 
this body a flit or crack, which pierces very deeply in- 
to its ſubſtance, and divides it as 1t were into two 
longitudinal ſe&ions ; this is properly a canal, and a- 
long this is thrown che liquor which ſerves to form the 
threads; and it is in this canal or ſlit that theſe threads 
are moulded into their form. Externally, this ap- 

ears only a ſmall crack or lit, becauſe the two fleſhy 
{-Aions of the parts almoſt meet and cover it, but it is 
rounded and deep within, and is ſurrounded with cir- 
cular fibres. This canal is carried regularly on from 
the tip of the tongue, as it is called, to its baſe, 
where it becomes cylindric ; the cylinder in this part 
being no other than a cloſe tube or pipe, in which 
this open canal terminates. The cylindric tube con- 
tains a round olong body, of the nature of the threads, 
except that it is much larger; and from the extremi- 
ty of this all the threads are produced, this ſerving as 
2 preat cable to which all the other little cordages diſ- 
perſed towards different parts are fixed. The tube or 
pipe in which this large thread is lodged, ſeems the 
reſervoir of the liquor of which the other threads are 
formed; all its internal ſurface being furniſhed with 

lands for its ſecretion. 

The muſcle, like many other ſea-fiſhes, abounds in 
this liquor; and if at any time one touch with a fin- 
ger the baſe of this ſpinning organ, one draws away 
with it a viſcous liquor in form of ſeveral threads, like 
thoſe of the caterpillar, ſpider, and the other ſpin- 
ning land-animals. The threads fix themſelves with 
equal eaſe to the moſt ſmooth and gloſſy, as to 
rougher bodies; if the muſcles are kept in glaſs-jars 
of ſea-water, they as firmly faſten themſelves to the 
glaſs as to any other body. 

Muſcles, be they ever ſo young, have this property 
of ſpinning ; and by this means they faſten themſelves 
in valt numbers to any thing which they find in the 
ſea. Mr Reaumur has ſeen them when as ſmall as mil- 
let ſeeds, ſpin plentifully ; tho? their threads, propor- 
tioned to their own weight, are much finer and ſmaller 
than thoſe of larger muſcles. | 

It is a queſtion yet undetermined, whether the 
muſcle has a power of breaking or otherwiſe getting 
nd of its threads, in order to its removing from the 
place where it is once fixed; but it appears probable 
that they have not, and that they muſt remain where 
| they have once faſtened themſelves, tho? their deſtrue- 
tion be the conſequence of it. Mr Reaumur tried this 
experiment in his jars : when they had well fixed them- 
ſelves to the ſides of them, he poured off part of the 
1 ſo that it became the intereſt of the fiſh to 

ave their hold and go lower down, but they ſeemed 
to have no power to effect this. 
: The common muſcle affords the curious obſerver a 
very pleaſing object of examination by the microſcope, 

e tranſparent membrane, which immediately ap- 


2 
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pears on opening the ſhell, ſhews the circulation of the Mytulas 


blood for a long time together through an amazing 


number of veſſels. And Mr Lewenhock, in ſeveral MIX. 


which he diſſected, dilcovered numbers of eggs or em- 
bryo muſcles in the ovarium, appearing as plainly as if 
he had ſeen them by the naked eye, and all lying with 
their ſharp ends faſtened to the (tring of veſſels by 
which they receive nouriſhment. The minute eggs, or 
embryos, are by the parent placed in due order, and 
in a very cloſe arrangement on the outſide of the ſhell, 
where, by means of a gluey matter, they adhere very 
faſt, and continually increaſe in ſize and ſtrength, till 
becoming perfect muſcles, they fall off and ſhift for 
themſelves, leaving the holes where they were placed, 
behind them. 

This abundance of muſcle-ſhells very plaialy ſhew 
when examined by the microſcope, and ſometimes 
they are in the number of 2000 or 3000 on one ſhell : 
but it is not certain that theſe have been all fixed 
there by the muſcle within ; for theſe fiſh uſually ly- 
ing in great numbers near one another, the embryos of 
one are often affixed to the ſhell of another. The 
fringed edge of the muſcle, which Lewenhoek calls 
the beard, has in every the minuteſt part of it ſuch va- 
riety of motions as is inconceivable ; for being com- 
poſed of longiſh fibres, each fibre has on both fides n 
vaſt many moving particles. 

From the common muſcles abundance of ſmall 
pearls, called ſeed-pearls, were, till of late, procured 
for medical purpoſes ; but they are now diſuſed ſince 
it became generally known, that the cheaper teſtace- 
ous powders were equally efficacious with theſe. Pearls 
are alſo found in the two laſt ſpecies. Muſcles ſome- 


times diſagree with thoſe who eat them, bringing on 


ſwellings, difficulty of breathing, blotches, and ſome- 
times even death. The cure is oil mixed with falc 
water. 

MYUS, (anc. geog.), one of the twelve towns of 
Tonia; ſeated on the Mcander, at the diſtance of 3o ſta- 
dia from the ſea. In Strabo's time it was incorporated 
with the Mileſians, on account of the paucity of its 
inhabitants, from its being formerly overwhelmed with 
water; for which reaſon the Ionians conſigned its ſuf- 
frage and religious ceremonies to the people of Mile- 
tus. Artaxerxes allotted this town to 'Themiſtocles, in 
order to furniſh his table with proviſions. The town 
now hes in ruins. 

MYXINE, the nA; a genus of inſects belonging 
to the order of vermes inteſtini. It hath a ſlender body. 
carinated beneath; mouth at the extremity, cirrated; 
the two jaws pinnated; an adipoſe or rayleſs fin round 
the tail and under the belly. The only remarkable 
ſpecies is the glutinoſa, about eight inches long. It 
inhabits the ocean; enters the mouths of fiſh when on 
the hooks of lines that remain a tide under water, and 
totally devours the whole, except ſkin and bones. The 
Scarborough fiſhermen often take it in the robbed fiſh, 
on drawing up their lines. Linnæus attributes to it 
the property of turning water into glue, 
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N A liquid conſonant, and the 13th letter of the 
5 


Greek, Latin, Engliſh, &c. alphabets. 

The is a naſal conſonant : its ſound is that of a 4, 
paſſed through the noſe ; ſo that when the noſe is ſtop- 
ped by a cold, or the like, it is uſval to pronounce 
for z, M. PAbbe de Dangeau obſerves, that in the 
French, the 2 is frequently a mere naſal vowel, with- 
out any thing of the conſonant in it. He calls it the 
Sclavonic vowel. The Hebrews call their 2 nun, 
which ſignifies child, as being ſuppoſed the offspring 
of , partly on account of the reſemblance of ſound, 
and partly on that of the figure. Thus from the , 
by omitting the laſt column, is formed u, and thus 
from the capital N, by omitting the firſt column, is 
formed the Greek minuſcule ,, Hence for bienntes, &c. 
the Latins frequently uſe bimus, &c. and the ſame 
people convert the Greek », at the end of a word in- 
to an u, as pxpmaxcv, pharmacum, &c. See M. 

N before , b, and m, the Latins change into , 
and frequently into / andy; as in in-luds, illudo ; in- 
rigo, irrigo, &c.: in which they agree with the He- 
brews, who, in lieu of zur, frequently double the fol- 
lowing conſonants; and the Greeks do the ſame; as 
when for Manlius, they write Manu , Oc. The 
Greeks alſo, before k, y, x, », changed the, into : 
in which they were followed by the ancient Romans ; 


who, for Angulus, wrote Aggulus ; for aucept, ag- 


ceps, Oc. 

The Latins retrench the » from Greek nouns end- 
ing in @v; ag A, Leo; Apexer, Draco: on the con- 
trary, the Greeks add it to the Latin ones ending in 
„; ag Karo, Nea, for Cato, Nero. 

N, among the ancients, was a numeral letter, ſigni- 
fy ing 900; according to the verſe in Baronius, 

N, quogue nongentos numero deſignat habendos. 
And when a line was ſtruck over it, N, nine thouſand. 
Among the ancient lawyers V. L. ſtood for non li- 
guet, i. e. the cauſe is not clear enough to paſs ſen- 
tence upon. N, or Ne, in commerce, &c. is uſed as 


an abbreviation of ere, number. 


NABIS, tyrant of Sparta, reigned about 204 B. C.; 
and is reported to have exceeded all other tyrants fo 
far, that, upon compariſon, he left the epithets of 
gracious and merciful to Dionyfius and Phalaris. He 
is ſaid to have contrived an inſtrument of torture in 
the form of a ſtatue of a beautiful woman, whoſe rich 
dreſs concealed a number of iron ſpikes in her boſom 
and arms, When any one therefore oppoſed his de- 
mands, he would ſay, “ If I have not talents enough 
to prevail with you, perhaps my woman Apega 
may perſuade you.” The ſtatue then appeared; 
which Nabis taking by the hand, led up to the per- 
ſon, who, being embraced by it, was thus tortured in- 
to compliance, He reigned 14 years, and was ſlain 
in battle. 

NA BOB, a viceroy, or governor of one of the pro- 


vinces of the MoguPs empire. 


NAVLONASSAR, firſt king of the Chaldzans, or 
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the province. The foundations of it were laid by Wil- 


Babylonians ; memorable for the Jewiſh æra whichy 
bears his name, which is generally fixed in 3255, he. 
ginning on Wedneſday February 26th in the 3969th { 
of the Julian period, 747 years before Chriſt. The You 
Babylonians revolting from the Medes, who had over. 
thrown the Aſſyrian monarchy, did, under Nabonaſſar, 
found a dominion, which was much increaſed under 
Nebuchadnezzar. It is probable, that this Nabonaſſar 
is that Baladan in the ſecond of Kings xx, 12, father 
of Merodach, who ſent ambaſſadors to Hezekiah. See 
2 Chron. xxxii. 
NABOPOLASSAR, king of Babylon : he joined 
with Aſtyages the Mede, to deſtroy the empire of Al- 
fyria; which having accompliſhed, they founded the 
two empires of the Medes under Aſtyages, and the 
Chaldeans under Nabopolaſſar, 627 B. C. 
NABUCHADNEZZAR, or Nazucyonpoxozor 
IT. king of Aﬀyria, ſon of Nabopolaſſar, and Ryled 
the Great, was aſſociated by his father in the empire, 
607 B. C. and the following year he took Jehoiakim 
king of Judah priſoner, and propoſed to carry him 
and his ſabjeQs in captivity into Babylon but upon 
his ſubmiſſion, and promiſing ts hold his kingdom uu- 
der Nabuchodonoſor, he was permitted to remain at 
Jeruſalem. In 603 B. C. Jehoiakim attempted to 
ſhake off the Aſſyrian yoke, but without ſucceſs; and 
this revolt brought on the general captivity, Nabu- 
chadnezzar having ſubdued the Ethiopians, Arabiane, 
Idumæans, Philitkines, Syrians, Perſians, Medes, Al- 
ſyrians, and almoſt all Aſia; being puffed up with 
pride, cauſed a golden ſtatue to be ſet up, and com- 
manded all to worſhip it; which Daniel's companions 
refuling to do, they were caſt into the fiery furnace. 
But as he was admiring his own magnificence, by di- 
vine ſentence, he was driven from men, and did eat grals 
as oxen, that is, he imagined himſelf to be one. At 
the end of ſeven years his reaſon returned to him, and 
he was reſtored to his throne and glory. He died 502 
B. C. in the 43d year of his reign; in the 5th of which 
happened that eelipſe of the fun mentioned by Ptolemy, 
which is che ſureſt foundation of the chronology of his 
reign. 
NADIR, in aſtronomy, that point of the heavens 
which is diametrically oppoſite to the zenith, or point 
directly over our heads. ; 
NAERDEN, a ſtrong town of the United Pro- 
vinces in Holland, feated at the head of the canals 0 


liam of Bavaria, in 1350. It was taken by the _— 
niards in 1572, and by the French in 1672; _ 
was retaken by the prince of Orange the next Je. 
It ſtands at the ſouth end of the Zuyder-Zec, in 
Long. 5. 3. N. Lat. 51. 22. . 
NAVIUS (Cneius), a famous poet of Campan * 
was bred a ſoldier, but quitted the profeſſion of at" 
in order to apply himſelf to poetry, which oo pr i 
cuted with great diligence; and compoſed a hitory 


. . ut it 15 alty 
verſe, and a great number of comedies. B thay 


— 


NAG 


a RG on account of the ſatyrical ſtrokes it con- 


in at he procured his being baniſhed from the 
jay tr * retired to Utica in Africa, where 
he at length died, 202 B. C. We have only ſome 
fragments left of his works. 

NAVUS, a mole on: the ſkin, generally called a 
mother's mark 5 alſo the tumour known by the name 

wen. | 

1 preternatural tumours on the ſkin, in the form 
of a wart or tuberele, are called excreſcences; by the 
Greeks they are called acrothymias and when they are 
born with a perſon, they are called nevi materni, or 
marks from the mother, A large tumour depending 
from the {kin is denominated ſarcoma. Theſe appear 
on any part of the body: ſome of them differ in their 
colour from the reſt of the ſkin ; whillt others are red, 
black, &c. Their ſhapes are various; ſome reſembling 
ſtrawberries, others grapes, & e. Heiſter adviſes their 
removal by means of a ligature, a cautery, or a knife, 
as circumitances beſt ſuit, 
As to the tumour called a wen, its different ſpecies 
are diſtinguiſhed by their contents, They are eneyſted 
tumours ; the matter contained in the firſt three fol- 
lowing is inſpiſſated lymph, and that in the fayyth is 
only 2 Monſ. Littre is the firſt who hath particu- 
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purpoſe he ſpeaks of them all. A wen is ſaid to be of 
three ſorts, according to the kind of matter it contains: 
thoſe whoſe contents reſemble boiled rice, or curds, or 
a bread-poultice, is called atheroma; if it reſembles 
honey, it is named. meliceris ; and if it is like ſuet, it is 
denominated ſſaatama e but there is a fourth ſort, which 
may be called /ipme, becauſe of its fat contents reſem- 


ſhoulders of a man, which was a thin bag, of a tender 
texture, full of a ſoft fat, and that it had all the qualities 
of common greaſe. And though the fat in the lipome 
reſembles that in the ſteatoma, yet they cannot be the 
ſame: for the matter of the ſteatoma is not inflammable, 
nor does it melt; or if it does, it is with great diffi- 
culty and imperfectly; whereas it is the contrary with 
the lipome. When the man who had the above - named 
lipome was fatigued, or had drank freely of ſtrong li- 
quors, his lipome was inflamed for ſome days after, 
«nd its contents rarefying increaſed the ſize of the tu- 
mour, ' 
The lipome ſeems to be no other than an enlarge- 
meat of one or more of the cells of the adipoſe mem- 
brane, which is filled only with its natural contents. 
Its foftneſs and largeneſs diſtinguiſh it in general from 
ne other ſpecies, though ſometimes the fatty contents 
will be ſo hard as to deceive. As this kind of wen 
does not run between the muſcles, nor is poſſeſſed of 
any contiderable blood- veſſels, it may always be cut off 
with caſe and ſafety, | 

As to the other kind of wens, their extirpation may 
or may not be attempted, according as their ſituation 
5 wih reſpect to adjacent veſſels, the wounding of 
which woul endanger the patient's life. 
Co GERA, or Nacara, a town of Spain, in Old 
OT e, and the territory of Rioja, with the title of a 
. Ae fortreſs ; famous for a battle fought in its 
1 0 ournood in 1369. It is fituated in a fertile 
country, on a brook called Naferilla, W. Long. 2. 20. 
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firſt performance of this laſt kind ſo diſplea- 


larly deſeribed the fourth kind; and to the following 


bling greaſe. He ſays that he hath ſeen one on the 
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N. Lat. 42. 25, k 

NAGRACUT, a town of India, the capital of a 
kingdom of the ſame. name in the dominions of the 
Great Mogul, with a rich temple to which the Indians 
po in pilgrimage. It is ſeated on the river Ravi. E. 

ong. 78. 10. N. Lat. 33. 12. 

NAH UM, or the Prophecy of Nan un, a canonical 
book of the Old Teſtament. 

Nanum, the ſeventh of the 12 leſſer prophets, was 
a native of Elkoſhai, a little village of Galilee. The 
ſubject of his prophecy is the deſtruction of Nineveh, 


which he deſcribes in the molt lively and pathetic man- 


ner; his ſtyle is bold and figurative, and cannot be ex- 
ceeded by the moſt perfect maſters of oratory, This 
prophecy was verified at the fiege of that city by A- 
ſtyages, in the year of the world 3378, 622 years be- 
fore Chriſt. 

NAIADES, in pagan mythology, the nymphs of 
rivers and fountains, who were adored by the pagans 
as a kind of inferior deities, and were repreſented as 
young and beautiful virgins. 

NAIANT, in heraldry, a term uſed in blazoning 
fiſhes, when borne in an horizontal poſture, as if ſwim- 
ming. 

NAIL, vuxGvis, in anatomy. See there, no 80. 

NaiLs, in building, &c. {mall ſpikes of iron, braſs, 
&c. which being drove into wood, ſerve to bind ſeveral 
pieces together, or to faſten ſomething upon them. 

Nair, is allo a meaſure of length, containing the 
16th part of a yard. 

NaiLinG of Cannon. When circumſtances make it 
neceſſary to abandon cannon, or when the enemy's ar- 
tillery are ſeized, and it is not however poſſible to take 
them away, it is proper to nail them up, in order to 
render them uſeleſs; which is done by driving a large 
nail or iron ſpike into the vent of a piece of artillery, 
to render it unſerviceable. There are various contri- 
vances to force the nail out, as alſo ſundry machines 
invented for that purpoſe, but they have never been 
found of general uſe ; ſo that the belt method is to 
drill a new vent. 

One Gaſper Vimercalus was the firſt who invented 
the nailing of cannon. He was a native of Bremen, 
and made uſe of his invention firſt in nailing up the ar- 
tillery of Sigiſmund Malateſta. 

NAIN (Lewis Sebaſtian de), one of the moſt learn- 
ed and judicious critics and hiſtorians France has pro- 
duced, was born in 1637, He was remarkable for his 
humility and picty, and died in 1698. His principal 
works are, 1. Memoirs on the ecclcfiaſtical hiſtory of 
the ſix firſt ages of the church, 16 vols 4to. 2. The 
hiſtory of the emperors, 6 vols 4to. 

- NAIRN, a county of Scotland, comprehending the 
welt part of Murray. It is bounded on the uorth by 
Murray frith, on the welt and ſouth by Inverneſs, and 
on the eaſt by Elgin. The length of it amounts to 
20 miles, and the breadth to 14. The air is temperate 
and ſalubrious, and the winters are remarkably mild. 
The face of the country is rough and mountainous; yet 
there are ſome fruitful ſtraths, or valleys, which pre- 
duce good crops of oats and barley; but in general 
the country is much better adapted for paſturage. 
Here are alſo large woods of fir, and-other trees, that 
afford ſhelter to the game, of which there is great 
plenty. A ſtrath is a long, narrow valley, with a ri- 
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Naiſſant ver running through the bottom. Of theſe, the mot 


Name. 


remarkable in this county, are Strath-nairn, on the river 
of that name, in the ſouth-weſt part of the ſhire; and 
on the ſouth-eaſt ſide, Strath-erin, on both ſides of 
Findhorne river. Nairn is well watered with ſtreams, 
rivulets, and lakes, abounding with fiſh, In the ſouthern 
part there is a ſmall lake, called Moy, 1 an 
iſland, on which there is a caſtle belonging to the laird 
of M*Intoſh: but the greater part of the ſhire is peo- 
pled by the Fraſers, a warlike Highland clan, whoſe 
chief, the Lord Lovat, loſt his life on a ſcaffold, for 
having been concerned in the late rebellion, Here is a 

reat number of villages; but no towns of note, except 
Nats, ſuppoſed to be the Tuz/is of Ptolemy, ſituated 
at the mouth of the river which bears the ſame name; 
a royal borough, which gave a title of rd to an an- 
cient family, forfeited in the rebellion of 1715. The 
harbour, which opened in the Murray frith, is now 
choaked up with ſand; and the commerce of the town 
is too inconſiderable to deſerve notice. The people in 
general ſubſiſt by feeding ſheep and black cattle. A- 
bout four miles from Nairn ſtands the caſtle of Calder, 
on the river of that name, belonging to a branch of 
the family of Campbell. In this neighbourhood we 
find a quarry of free-(tone, and many ſigus of copper. 
About fix miles to the north-welt of Nairn, a new fort 
hath been lately built by order of the government, at 
a place called Ardeſeer, a ſmall iſthmus upon the Mur- 
ray frith, which it is intended to command. 

NAISSANT, in heraldry, is applied to any animal 
iſſuing out of the midſt of ſome ordinary, and ſhewing 
only Nis head, ſhoulders, fore-feet, and legs, with the 
tip of his tail; the reſt of his body being hid in the 
ſhield, or ſome charge upon it: in which it differs from 
i/uant, which denotes a living creature ariſing out of 
the bottom of any ordinary or charge. 

NAKED skos, in botany, thoſe that are not in- 
cloſed in any pod or caſe, 

NAME, denotes a word whereby men have agreed 
to expreſs ſome idea; or which ſerves to denote or 
ſignify a thing or ſubje& ſpoken of. See Worn. 

This the grammarians uſually call a noun, nomen, 
though their noun is not of quite ſo much extent as 
our name. See Nou. 

Seneca, Lib. II. de Beneficiis, obſerves, that there 
are a great number of things which have no name; and 
which, therefore, we are forced to call by other bor- 
rowed names. {rgens eft, ſays he, rerum copia ſine no- 
mine, quas cum propriis appellationibus ſignare non poſ+ 
fumus, alienis accommodatis utimur: which may ſhew 
why, in the courſe of this dictionary, we frequently 
give divers ſenſes to the ſame word. 

Names are diſtinguithed into proper and appellative. 

Proper Names, are thoſe which repreſent ſome in- 


dividual thing or perſon, ſo as to diſtinguiſh it from 


all other things of the ſame ſpecies; as, Socrates, which 
repreſents a certain philoſopher. 

Apellative or General Nau xs, are thoſe which fig- 
nify common ideas; or which are common to ſeveral 


individuals of the ſame ſpecies; as, horſe, animal, man, 


oak, &c. 

Proper names are either called Chriſtian, as bein 
given at baptiſm; or ſurnames: The firſt impoſed for 
diſtinction of perſons, anſwering to the Roman pre- 
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ſervant; Soliman, peaceable ; Mahomet, glorified, &c. 


N A M 
nomen: The ſecond, for the diſtinction of families, an. x 
ſwering to the nomen of the Romans, and the Patron 2 
micum of the Greeks. A 

Originally every perſon had but one name; asamon 

the Jews, Adam, &c. among the Egyptians, Bufrris; 
among the Chaldees, Minus; the Medes, Aſtyages; 
the Greeks, Diomedes; the Romans, Romulus ; the 
Gauls, Divitiacus; the Germans, Arioviſlus ; the Bri. 
tains, Caſſibelan; the Engliſh, Hengiſt, &. And thug 
of other nations, except the ſavages of Mount Atlas, 
whom Pliny and Marcellinus repreſent as anonyme 
© nameleſs.” : 
The Jews gave the name at the circumciſion, viz, 
eight days after the birth: the Romans, to females the 
ſame day, to males the ninth; at which time they 
held a feaſt, called nominalia. 

Since Chriſtianity has obtained, moſt nations have fol. 
lowed the Jews, — and giving the name on the 
eighth day after the birth; except our Engliſh anceſ- 
tors, who, till of late, baptized and gave the name 
on the birth-day. | 

The firſt impoſition of names was founded on diffe- 
rent views, among different people; the moſt common 
was to mark the good wiſhes of the parents, or to en- 
title the children to the good fortune a happy name 
ſeemed to promiſe. Hence, Victor, Caſtor, Fauſtur, 
Statorius, Probus, &c. 

Accordingly, we find ſuch names, by Cicero called 
bona nomina, and by Tacitus fauſta nomina, were 
firſt enrolled and ranged in the Roman muſters; firſt 
called to ſerve at the ſacrifices, in the foundation of 
colonies, &c.—And, on the contray, Livy calls Atrius 
Umber, abominandi omnis nomen: and Plautus, on oc- 
caſion of a perſon named Jyco, i. e. greedy wolf,” 
ſays; - | 

Voſmet nunc facite conjefuram caterum 

Quid id fit hominis, cui Lyco nomen ſiet. 
Hence, Plato recommends it to men to be careful in 
giving happy names; and the Pythagoreans taught 
expreſsly, that the minds, actions, and ſucceſſes of men, 
were according to their names, genius, and fate, Thus 
Panormitan, ex bono nomine oritur bona præſumptis; 
and the common proverb, Bonum nomen bonum omen: 
and hence the foundation of the onomomantia. See O- 
NOMOMANTIA, 

Hence Camden takes it for granted, that the names, 
in all nations and languages, are fignificative, and not 
ſimple ſounds for mere diſtinction ſake, This holds 
not only among the Jews, Greeks, Latins. &c. but 
even the Turks; among whom, Abdalla ſignifies Gd 


And the ſavages of Hiſpaniola, and throughout Ame- 
rica, who, in their languages, name their children, 
Gliſtering Light, Sun Bright, Fine Gold, c.; and 
they of Congo, by the names of precious ſtones, flow- 
ers, &c. | ; 
To ſuppoſe names given without any meanings 
however by the alteration of languages their ſignifica- 
tion may be loſt, that learned author thinks is to ” 
proach our anceſtors; and that contrary to the ſenſe 
of all ancient writers. Porphyry notes, that the _— 
barous names, as he calls them, were very emphatic?', 
and very conciſe; and accordingly, it was eſteemed a 


duty to be erg or ſui nominis hemines: as See: 
Y $aVV4e90, 7 | Probut 
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Probus, and Aurelius, are called fu# nominis impera- 
9 the uſual way of giving names, to wiſh the 
children might diſcharge their names.—Thus when 
Gunthram king of France named Clotharius at the 
font, he ſaid, Creſcat puer. & hujus fit homines exe- 
*. . 

7 he ancient Britons, Camden ſays, generally took 
their names from colours, becauſe they painted them- 
ſelves; which names are now loſt, or remain hid among 
the Welſh. When they were ſubdued by the Romans, 
they took Roman names, ſome of which ſill remain, 
corrupted ; though the greateſt part became extinct 
upon the admiſſion of the Engliſh Saxons, who intro- 
duced the German names, as Cridda, Penda, Ofwald, 
Edward, &c.—The Danes, too, brought with them 
their names; as Suayne, Harold, Knute, &c. The 
Normans, at the Conquelt, brought in other German 
names, as originally uſing the German tongue; ſuch 
as Robert, William, Richard, Henry, Hugh, &c. after 
the ſame manner as the Greek names: Aſpaſtus, Boe- 
thius, Synmachus, &c. were introduced into Italy upon 
the diviſion of the empire. After the Conqueſt, our 
nation, which had ever been averſe to foreign names, 
as deeming them unlucky, began to take Hebrew 
names; as Matthew, David, Sampſon, &c. The va- 
rious names anciently or at preſent obtaining among 
us, from what language or people ſocver borrowed, 
are explained by Camden in his Remains, As to 
the period when names began to be multiplied, and 
ſurnames introduced, &c. ſee SURNAME. 

Of late years it has obtained among us to give ſur- 
names for Chriſtian names; which ſome diſlike, on 
account of the confuſion it may introduce. Camden 
relates it as an opinicn, that the practice firſt began 
in the reign of Edward VI. by ſuch as would be god- 
fathers, when they were more than half fathers. 
Upon which ſome were perſuaded to change their 
names at confirmation; which, it ſeems, is uſual in 
other countries.—Thus, two ſons of Henry II. of 
Trance, chriltened Alexander and Hercules, changed 
them at confirmation into Henry and Francis, In 
monaſteries, the religious aſſume new names at their 
admittance, to ſhew they are about to lead a new life, 
and have renounced the world, their family, and even 
their name: v. g. ſiſter Mary of the Incarnation, bro- 
ther Henry of the holy Sacrament, &c. The popes 
alſo changed their name at their exaltation to the 
pontiſicate; a cuſtom firſt introduced by Pope Sergius, 
whoſe name till then, as Platina informs us, was Swire- 


Jnout, But Onuphrius refers it to John XII or XIII.; 


ame. 


that of Platina, viz. that it was done in imitation of 
St 8 and St Paul, who were firſt called Simon and 
alt.- 
Among the ancients, thoſe deified by the Heathen 
conlecrations, had new names given them; as Romulus 
* _ Quirinus; Melicertes, Portunus or Portum- 
. New names were alſo given in adoptions, and ſome- 
mo: by teſtament; thus L. milius, adopted by 
Cipio, took the name of Scipio Africanus; and thus 
b uguſtus, who at firſt was called C. Octavius Thurinus, 
eing adopted by the teſtament of Julius Czlar into 


ERP... . 
ane and family, took the game of Gaius Julius 
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end at the ſame time adds a different reaſon for it from - 
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* Ofavianur. Namur 
Names were alſo changed at enfranchiſements into , 
new cities. Thus Lucumo, at his firſt being made Nenking. 


free of Rome, took the name Lucius Tarquinius 
Priſcus, &c.; and ſlaves, when made free, uſually 
aſſumed their maſters names. Thoſe called to the 
equeſtrian order, if they had baſe names, were always 
new named, nomine ingenuorum veterumgue Roma- 
norum. And among the primitive Chriſtians, it was 
the practice to change the names of the catechumens: 
Thus the renegado Lucianus, till his baptiſm, was 
called Lucius. 

NAMUR, a province of the Netherlands, lying 
between the rivers Sambre and Maeſe ; bounded on 
the north by Brabant, on the eaſt and ſouth by the 
biſhopric of Liege, and on the welt by Hainault. It 
is pretty fertile; has ſeveral foreſts, marble quar- 
ries, and mines of iron, lead, and pit-coal; and is about 
30 miles long, and 20 broad. Namur is the capital 
town. 

Namvs, a large, rich, and very ſtrong town of the 
Netherlands, capital of the county of Namur, with a 
ſtrong caſtle, ſeveral forts, and a biſhop's ſee. The 
moſt conſiderable forts are, Fort-William, Fort-Maeſe, 
Fort Coquelet, and Fort-Eſpinor. The caſtle is built 
in the middle of the town, on a craggy rock. It was 
beſieged by king William in 1695, who took it in the 
ſight of an army of 100,000 French, though there 
were 60,000 men in garriſon. Namur is now a barrier- 
town, and has a Dutch garriſon. It was ceded to 
the houſe of Auſtria in 1713, but taken by the French 
in 1746; and reſtored by the treaty of Aix-la-Cha- 
pelle. It is ſituated between two mountains, at the 
confluence of the rivers Maeſe and Sambre, in E. Long. 
4. 57. N. Lat. 50. 25. ; 

NANCI, a town of France, and capital of Lorrain, 
is ſituated on the river Meuſe, in the centre of the 
province. It is divided into the Old and New Towns, 
The firſt, though irregularly built, 1s very populous, 
and contains the ducal palace: the ftreets of the New 
Town are as ſtraight as a line, adorned with hand- 
ſome buildings, and a very fine ſquare. The prima- 
tial church is a magnificent ſtructure, and in that of 
the Cordeliers are the tombs of the ancient dukes. 
The two towns are ſeparated by a canal; and the new 
town was very well fortified, but the king of France 
has demoliſhed the fortifications. It has been taken and 
retaken ſeveral times; particularly by the French, to 
whom it was ceded in 1736, to enjoy it after the death 
of Staniſlaus. 

NANKING, a city of China, and capital. of the 
province of Kiang-nan. It is the largeſt in China, 
being 17 miles in circumference, and about three miles 
diſtant from the great river Yang-tiſe Chiang, from 
which there are canals cut, fo large that veſſels may 
enter the town. This place is greatly fallen from its 
ancient ſplendour, for it had a magnificent palace, 
which is quite deſtroyed, as well as many ancient mo- 
numents, and a third part of the city itſelf is deſolate. 
The ſtreets are narrow, but handſome and well paved, 
and on each fide are ſhops neatly furniſhed. The 
public buildings are mean, except a few temples, the 
city-gates, and a tower of porcelain 200 feet high. 
They have ſeveral manufactures of filk and wool. 


The number of the inhabitants areſaid to be 1,000,000, 


without 


1 
* 
| 


Nantucil. 


of cattle. Large veſſels can come no hig 
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E. Long. 119. 25. N. Lat. 32. 46. 

NANSIO, an iſland of the Archipelago, a little 
to the north of the iſland of Santorino, 16 miles in 
circumference; but has no harbour. The mountains 
are nothing bat bare rocks, and there are not ſprings 
ſofficient to water the fields. There are a vaſt num- 
ber of partridges, whoſe eggs they deſtroy every 


year to preſerve the corn, and yet vaſt numbers of . 


them are always produced. The ruins of the temple 
of Apollo are yet to be ſeen, and couſiſt chiefly of 
marble columns. E. Long. 26. 20. N. Lat. 36. 15. 
NANTES, an ancient, rich, and very confiderable 
town of France, in Bretagne, with a biſhop's ſee, an 
univerſity, and a mint. It is one of the moſt conſi- 
derable places in the kingdom; contains the richeſt 
merchants; and was formerly the reſidence of the dukes 
of Bretagne, where they built a very ſtrong caſtle on 
the ſide of the river, and which 1s ſtrongly fortified. 
There are ſeveral pariſhes, and a great many religious 
houſes, and the cathedral contains the tombs of the 
ancient dukes. There are ſeveral fine bridges over 
the river Loire, which is navigable. The ſuburbs are 
ſo large, on account of the number of people that 
come from all parts to ſettle here, that they exceed 
the city, The Spaniards trade here with wine, fine 
wool, iron, ſilk, oil, oranges, and lemons; and they 
carry back cloth, ſtuffs, corn, and hard-ware. The 
Dutch ſend ſalt fiſh, and all ſorts of ſpices; and in 
return have wine and brandy. The Swedes bring 
copper; and the Engliſh, lead, tin, and pit-coal, It 
was in this place that Henry IV. promulgated the 
famous edi in 1598, called the Edie? of Nantes, and 
which was revoked in i685. The-territory of Nantes 
lies on both ſides the Loire, and feeds _ number 


ter than Port 
Launai, which is 12 miles from Nantes, W. Long. 
1. 31. N. Lat. 47. 13. | 
NANTUEIL (Robert), the celebrated defigner 
and engraver to the cabinet of Lewis XIV. was born 
at Rheims in 1630. Though his father was but a 
petty ſhopkeeper, he gave his ſon a liberal education; 
who, having a taſte for drawing, cultivated it with 
ſuch ſucceſs, that he became the admiration of the 
whole town: but marrying young, and not being able 
to maintain his family, he took a journey to Paris, 
where be made his talents known by a ſtratagem.— 
Sceing ſeveral abbés at the door of an eating-houſe, 
he aſked the miſtreſs for an eccleſiaſtic of Rheims, 
whoſe name he had forgot, but that ſhe might eaſily 
know him by a picture of him which he ſhewed: the 
abbés crowding round, were ſo charmed with it, that 
he ſeized the opportunity of offering to draw any of 
their pictures for a ſmall matter. Cuſtomers came ſo 
falt that he ſoon raifed his price, and brought his fa- 
mily to Paris, where his reputation was quickly-eſla- 
blithed. He applied himlelf particularly to taking 
portraits in crayons, which he afterward engraved for 
the uſe of academical theſes; and in this way he did 


the portrait of the king, and afterward engraved it as 


big as the life; a thing never before attempted. The 
king was ſo pleaſed with it, that he created the place 
of deſigner and engraver to the cabinet for him, with 
a penſion of 1000 livres. 
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Nanſio without comprehending the garriſon of 40,000 men. 
| order, belonging to the monadelphia claſs of 


tom, but ſpreading open at top, and dividing into 


it was originally, and of a weaker ſmell. The ſub- 


| He died in 1678; and an 
cutire collection of his prints amounts toupwardsof 240. 
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NAP EA, in botany; a genus of the Polyginia Nay 


| 
There are two ſpecies; both of them with ur W 


roots, compoſed of many thick fleſhy fibres, which 
firike deep into the ground, and are connected at the 
top into large heads; the ſtalks grow to feven or ci ht 
feet high, producing white flowers, tubulous at = 


five obtuſe ſegments. Both theſe plants are natives of 
Virginia and other parts. of North America: from the 
bark of ſome of the Indian kinds a ſort of fine hen 
might be procured, capable of being woven into ver 
ſtrong cloth. They are eally propagated by ſeed 
which will thrive in any ſituation. : 

NAPHT HA, in natural hiſtory, a fluid mineral 
body, of a thin conſiſtence, bright and pellucid, of a 
ſtrong ſmell, very readily inflammable, and, when pure, 
burning away without leaving any reſiduum. 

The naphtha is found in conſiderable quantities float. 
ing on the water of certain ſprings, principally breaking 
out at the Gdes of hills in Pera, Tartary, and ſome 
pou of the empire of China; where, if a lighted candle 

e held near the ſurface, it takes fire and overſpreads 
the ſurface of the water for a great extent with a 
ſtrong white flame, and emits a very diſagreeable ſmell, 
The genuine naphtha is very rare in Europe; it is not 
known to be any where naturally produced here, and 
what we ſee of it is generally ſophiſticated. Diſtilled 
by the retort, it yields an oil ſomewhat thinner than 


flance remaining at the bottom of the retort, has much 
the reſemblance of amber; and Dr Hill thinks it highly 
probable, that the origin of all the amber is from the 
ſame ſort of principle; nay, he tells us that he has ſuc- 
ceeded ſo far in an attempt to make amber by this 
fluid and an acid drawn from the crude pyrites, that 
he bas produced a friable, ſomewhat pellucid matter, 
having all the properties of amber except the bardne{s 
and clearneſs, and yielding: a true ſalt and oil of amber 
on diſtillation. The medicinal virtues of the naphtha 
are the ſame with that of the common petroleum, but 
in a lower degree. It is uſed externally on many oc- 
caſions in Perſia; and is taken inwardly, a few drops 
ſor a doſe, in colics. The principal uſe of it, how- 
ever, is for burning in lamps; and for this it is ex- 
tremely well adapted. | 
NAPHTHALI, or NETHTAHALI, (Joſh. xix.) one 
of the tribes of Iſrael; having Zabulon on the ſouth, 
Aſher on the well, the Jordan on the ea(t, aud on the 
north Antilibanus. 
NAPIER. See Neves. | : 
NAPLES, a kingdom of Italy, comprehending the 
ancient countries of Samnium; Campania, Apulia, and 
Magna Græcia. It is bounded on all ſides by the Me- 
diterranean and Adriatic, except on the north-calt, 
where it terminates on the Eecleſiaſlical ſtate. Its 
greateſt length from ſouth-eaſt to north-weſt is about 
280 Engliſh mites ; and its breath from north · eaſt to 
ſouth-weſt, from 96 to 120. | 
The ancient hiſtory of this country falls. under the 
articles Rome and ITtary;: the preſent ſtate of it, 
as well as of the reſt of Italy, is owing to the conqueſts 
of Charlemagne. When that -monarch put ** 
to the kingdom of the Lombards, he obliged 2 


dukes of Friuli, Spoleto, and Benevento, to _— 


as king of Italy ; but allowed them to ex- 
ercile the ſame power and authority which they had 
t of enjoyed before his conqueſt, Of theſe three dukedoms 
ehr Benevento was by far the moſt powerful and extenſive, 
deen · a, it comprehended almoſt all the preſent kingdom of 
Naples; that part of Farther Calabria beyond the 
rivers Savuto and Peto, a few maritime cities in 
Hither Calabria, with the city of Acripoli, and the 
promontory in its neighbourhood called Capo di Liceſa ; 
and lallly, the dukedoms of Gaeta, Naples, and A. 
malfi, which were very inconſiderable, and extended 
along the ſhore only about 100 miles, and were in- 
terrupted by the Galtaldate or county of Capua. 

- This flouriſhing and extenſive dukedom was at this 
ge time governed by Arechis, who had married one of 
o te- the daughters of the laſt king of the Lombards, and 
from had ſubmitted, and taken the oath of allegiance to the 
* emperor Charles. However, a few years after, he 
renounced his allegiance to the Franks, declared him- 
ſelf an independent ſovereign, and was acknowledged 


es. ledge him 


e. 


firengthen himſelf againſt Pepin king of Italy, who 
reſided at Ravenna, he enlarged and fortified the 
city of Benevento, and likewiſe built Salerno on 
the ſea-coaſt, ſurrounding it with a very ſtrong and 
high wall. He engaged in ſeveral wars with the 
Greeks, whom he ſometimes obliged to give him 
hoſtages ; but having invaded the territories of the 
pope, whom Pepin could not aſſiſt, Charlemagne was 
prevailed on to return to Italy, Arechis, unable to 
oppoſe ſuch a formidable enemy, ſent bis eldeſt ſon, 
Romuald, to Rome, with an offer of ſubmiſſion : but, 
at the inſtigation of the pope, Charles refuſed the 
offer, and detained his ſon priſoner ; after which he ra- 
vaged the country, and made himſelf maſter of Capua. 
Other deputies, however, proved more ſucceſsful ; 
and, in the year 787, a peace was concluded on theſe 
conditions: That Arechis and the Beneventans ſhould 
renew their allegiance to the Franks ; that he ſhould 
pay a yearly tribute to Pepin; deliver up all his trea- 
lure; and give his ſon Grimoald and his daughter 
Adelgiſa, with twelve others, as hoſtages for his fide- 
lity: however, after many intreaties, Adelgiſa was re- 
ſtored to her father. | 
Charles had no ſooner left Italy, than Arechis for- 
got all his engagements, and began to negociate with 
Irene, empreſs of . and her ſon Con- 
llantine, for expelling the Franks out of Italy. For 
himſelf, he defired the honour of patriciate, and the 
dukedom of Naples with all its dependencies ; and, 
i return, promiſed to acknowledge the Greek em- 
np as his ſovereign, and to live atter the manner of 
a e Greeks, He required, however, to be ſupported 
A Greek army; and that his brother-in-law Adal- 
pl * ſon to Deſiderĩus the laſt king of the Lombards, 
* d be ſent over into Italy, to raiſe a party among 
=» — Theſe conditions were readily ac- 
zag on condition that prince Romuald ſhould be 
with 3 an hoſtage; ambaſſadors were ſent io Naples 
nl 42 of the patrician order, namely the 
3 1 oth of gold, the ſword, the comb, and the 
ea ut before the ceremony could be performed, 
= e died, and ſoon after him his father; 


this as +5 than ſuppoſed to have been haſtened by 


v . 
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After the death of Arechis, the Beneventans ſent 


as ſuch by all the inhabitants of his duchy. To : 
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a moſt ſubmiſſive embaſſy to Charlemagne, intreating 
him to ſend them Grimoald, the late king's ſon, and 
only lawful heir to his crown; threatening at the ſame 


time to revolt if their prince was denied them. Charles AY 
readily granted their requeſt, and allowed Grimoald continues 
to depart, after he had agrecd to the follewing con- for ſome 


ditions, viz. That he ſhould oblige the Lombards to ge faith- 
ful to the 


Naples. 


ſhave their beards ; that, in writings, and on money, Pranks. 


the name of the king ſhould be put before that of the 
prince; and that he ſhould cauſe the walls of Salerno, 
Acerenza, and Conſia, to be entirely demoliſhed. — 
The new king was received by his ſubjects with the 
utmoſt joy; and for ſome time continued faithful to 
his engagements, excepting only the laſt article, which 
he either neglected or cluded. S0 far, however, was 
he from aſſiſting the Grecks, that he gave notice of 
their machinations to Pepin king of Italy; raiſed an 
army to oppoſe his uncle Adalgitus; and being joined 
by Hildebrand duke of Spoleto, and Vinigiſe the 
general of Pepin, he attacked the Greeks in Calabria 
ſoon after they had landed, entirely defeated and took 
his uncle priſoner, and, as is ſaid, put him to a crucl 
death. Yet in a ſhort time Grimoald contracted an 
alliance with the Greek emperor by marrying his 
niece Wanzia; and in the fifth year of his reign, a war 
broke out between him and Pepin, which continued 
for twelve years; at the end of which time a truce was 
concluded. Grimoald ſurvived this pacification only 
three years, and was ſucceeded by his treaſurer Gri- 
moald II. who ſubmitted to Charlemagne after the 
death of Pepin, and from this time the Beneventans 
were looked upon as tributaries of the weſtern emperors. 
As yet, however, the city of Naples did not own alle- 


giance to the dukes of Benevento, but was held by the 


eaſtern emperors ; and frequent wars took place be- 
tween the Beneventans and Neapolitans. This hap- 
pened to be the caſe when Grimoald II. aſcended the 
throne. He concluded a peace with them: which 
however, was of no long continuance ; for Theodore, 
overnor of Naples, having granted protections to 
3 a noble Beneventan, who had been con- 
cerned in a conſpiracy againſt his prince, Grimoald 
marched againſt the city of Naples, and inveſted it by 
ſea and land. Theodore ſtill refuſed to deliver up 
the traitor, and a general engagement both by land 
and ſea was the conſequence; in which the Neapo- 
litans were defeated with ſo great ſlaughter, that the 
ſea was ſtained with their blood for more than ſeven 
days. Theodore then conſented to deliver up Dau- 
ferius, with 8000 crowns for the expences of the warz 
and Grimoald not only pardoned Dauferius, but re- 
ceived him into favour : the traitor, however, reflec- 
ting on the heinouſneſs of his crime, was ſeized with 
remorſe; and weut a pilgrimage to the holy land, 
carrying a large ſtone in his mouth, by way of pe- 
nance, which he never took out but at his meals. 


Benevento. Radelchis being ſoon after ſeized with 


remorſe, became a monk ; while Sico aſſociated his 
ſon Sicardo with him in the government; and both, 
being of an ambitious and reſtleſs diſpoſition, fought 
a pretence for attacking the Neapolitans, This was 


39 X 


ſoon 


Is mũrder- 
In the year 821, Grimoald was murdered by Ra- ed, and ſue- 


delchis count of Conſia, and Sico gaſtald of Acerenta, ceeded by 
the latter of whom ſucceeded to the dukedom of® 


co. 


Naples. 


Naples he- 
ſieged by 
Sico. 


s 
And by his 
ſucceſſor 
Sicardo, 


9 
The Sara» 
cens called 
in by the 
duke of 
Naples, 
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ſoon found, and the city was inveſted by ſea and land. 
The walls were furiouſly battered; and part of them 
being beat down, Sico prepared for a general aſſault. 
Stephen, at that time duke of Naples, pretended to 
ſubmit; but, that he might prevent the city from be- 
ing pillaged, intreated Sico to put off his entry till 
the morning, and in the mean time ſent out his mo- 
ther and his two children as hoſtages. Sico conſented 
to his requeſt; but next morning found the breach 
built vp, and the Neapolitans prepared for their de- 
fence, Exaſperated at their prefidy, he renewed his 
attacks with vigour, but without any ſucceſs ; the be- 
ſieged defending themſelves with the utmoſt obſtinacy. 
At laſt, perceiving that they ſhould not be able to 
hold out much longer, they conſented to a peace on 
the following conditions, viz. That the Neapolitans 
ſhould pay an annual tribute to the princes of Bene- 
vento, and conſent to the tranſporting of the body of 
St Januarius from his church without the walls of 
Naples to Benevento. Theſe conditions being ratified, 
Sico returned with great honour to Benevento; but 
ſoon after renewed the war, under pretence that the 
Neapolitans had neglected to pay the ſtipulated ſum 
and hoſtilities continued till his death, which hap- 
pened in 833. 

Sico was ſucceeded in the government of Benevento 
by his ſon Sicardo, who had married the daughter of 
Dauferius; and being influenced by the evil counſels 
of Roffrid his wife's brother, oppreſſed his ſubjects to 
ſuch a degree that they conſpired againſt his life. He 
beſieged * with a powerful army, and took poſ- 
ſeſſion of Acerra and Atella, both of which he forti- 
fied. But Bonus, the Neapolitan duke, defended 
himſelf ſo vigorouſly, that the Beneventans were 
obliged to retire, and even to abandon Acerra and 
Atella, the fortifications of which were immediately 
demoliſhed. At laſt Sicardo agreed to a peace for 
five years, on the interceſſion of Lothaire, emperor 
and king of Italy; but his chief motive was thought 
to have been the fear of the Saracens, whom the duke 
of Naples had called over from Africa to his aſſiſtance: 
for no ſooner were they ſent back, than Sicardo at- 
tempted to delay the concluſion of the treaty; but the 
emperor interpoling his authority, a peace was con- 
cluded in the year 836, after the war had continued, 
with very little intermiſſion, for 16 years. 

Soon after the concluſion of this peace, the Saracens 


landed at Brindiſi; and having made themſelves maſters 


of the place, ravaged all the neighbouring country. 
Sicardo marched againit them with a numerous army; 


but the Saracens having dug a great number of ditches 


which they ſlightly covered over, found means to draw 
the Beneventans in among them, whereby they were 
repulſed with great loſs. However, Sicardo, havin 

reinforced his army, marched again to attack them; 
but the Saracens, deſpairing of ſucceſs, pillaged and 
burnt Brindiſi, and then retired with their booty, and 
a great many captives, to Sicily, Sicardo then, with- 
out any apparent provocation, attacked the city of 
Amalfi, levelled its walls with the ground, carried off 
all its wealth, and the body of its tutelar ſaint Tri- 
phomen. A great many of the inhabitants were 
tranſported to Salerno; and by promoting alliances 
between the inhabitants of both places, he endea- 
voured to unite Amalfi to his own principality as 
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firmly as poſſible. | * 
During all theſe tranſactions, Sicardo had tyran. Y 
nized over his ſubjects in ſuch a manner, that at 144 
he became intolerable. Among other acts of injuſ. 
tice, he impriſoned his own brother Siconolphus; 
compelled him to turn prieſt; and afterwards ſent hin gent 
bound to Tarento, where he cauſed him to be ſhut up — 
in an old tower that had been built for a ciſtern, By by N 
—_ acts of tyranny his nobles were provoked to con-. 
ire againſt him; and in the year 839 he was mur. 
e 5 his tent. F 9 pads 
On the death of Sicardo, Radelchis, his ſecretary 
or treaſurer, was unanimouſly elected prince of Bene. 
vento; but Siconolphus, the laſt king's brother, hay. 
ing regained his liberty, formed a great party again 
the new prince. Radelchis did not fail to oppoſe 
him with a formidable army; and a moſt ruinous civil 
war enſued. Both parties by turns called in the Sara- 
cens; and theſe treacherous allies ated ſometimes 
againſt one, and ſometimes againſt the other; or 
turned their arms againſt both, as ſeemed moſt ſuit- 
able to their own intereſt. Thus the war continued 
with the utmoſt animoſity for 12 years, during which 
time the principality was almoſt entirely ruined; till 
at laſt the emperor Lewis interpoſed, and obliged the ,, 
competitors to agree to a partition of the principality: Thejx 
by this treaty, Radelchis promiſed to acknowledge c 
Siconolphus and his ſucceſſors as lawful princes of the" 
principality of Salerno, which was declared to contain 
Tarento, Latiniano, Caſſano, Coſſenzo, Laino, Luca- 
nia, Conſia, Montella, Rota, Salerno, Sarno, Cirate- 
rium, Furculo, Capua, Feano, Sora, and the half of 
the Gaſtaldate of Acerenza, where it joins Latiano 
and Conſia. The boundary betwixt Benevento and 
Capua was fixed at St Angelo ad Cerros; Alli Pere- 
grini was made the boundary betwixt Benevento and 
Salerno, and Staffilo betwixt Benevento and Conſia. 
The monaſteries of Monte Caſſino and St Vincent 
were declared to be immediately under the protection 
of the emperor: both princes ſtipulated that no holti- 
lities ſhould be committed by either, againſt the ſub- 
jects of each other; and promiſed to join their forces, 
in order to drive out the Saracens. Soon after this 
pacification, however, both Radelchis and Siconol- 
phus died; the former appointing his ſon Radel- 
22 or Radelcar, to ſucceed him; and the latter 
eaving an infant ſon, Sico, to the care of his god- 
father, Peter. - 
The war with the Saracens proved very unſucceſs· 1 
ful; neither the united efforts of the princes, nor tue f 
aſſiſtance of the emperor Lewis himſelf, being able 12 
expel the infidels; and, in 854, Arechis, the ſon and S0 
ſucceſſor of Radelchis, was obliged to pay them yr 
annual ſubſidy. Two years after, Lando, count © 
Capua, revolted from the prince of Salerno, and co" ' 
not be reduced. In the mean time, Sico, the Jawfu 
prince of Salerno, had been poiſoned by count e. 
and the principality uſurped by Ademarius, the ſon 0 
Peter above-mentioned; but, in 861, Ademarius oo 
ſelf was ſeized and impriſoned by Guaferius, * 
of Dauferius formerly mentioned. This was _— 
ed by his cruelty and rapaciouſneſs, which 854% . 
lienated the hearts of his ſubjects from him, an If 
couraged Guaferius to become the head of the 5 5 
rators. The Saracens in the mean time com. 


terrible 
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terrible ravages throughout the Beneventan territories 
which at laſt obliged Adelgiſe to enter into an al- 
lance with Guaferius, and both together ſent a moſt 
humble embaſſy to the emperor Lewis, requeſting him 
to take them under his protection. About the ſame 
time an embaſſy arrived from Conſtantinople, propo- 
ſing a junction of the forces of the eaſtern and weſtern 
empires againſt the infidels ; upon which Lewis gave 
orders for aſſembling a formicable army. But in the 
mean time Adelgiſe fell off from his alliance, and 
made peace with the Saracens ; nay, according to 
ſome, he encouraged them in their incurſions, and it 
was at his defire that they invaded the duchy of Ca- 
pua, and afterwards that of Naples, which they ra- 
raged in a moſt barbarous manner. The Neapolitans, 
in conjunRion with the duke of Spoleto and the count 
of Marfi, endeavoured to oppoſe them; but being de- 
feated, the Saracens continued their ravages with re- 
doubled fury, and retired to Bari, which was their 
capital city, with an immenſe booty. 

ln 866, Lewis arrived at Sora with his army; and 
having marched to Capua, was there joined by Lan- 
dulph, the biſhop and count, with a body of Capuans: 
but Landulph foon after perſuading his countrymen to 
deſert, Lewis marched againſt that city, which he took 
after a ſiege of three months, and almoſt totally de- 
ſtroyed. In the end of the year he was joined by 
Guafcrius with his quota of troops, having ordered 
the eyes of Ademarius to be put out in his abſence, 
Lewis confirmed him in the principality, and march- 
ed with his army to Benevento, where Adelgiſe re- 
ceived him with great reſpet. Having reduced ſome 
inconſiderable places belonging to the Saracens, Lewis 
ſoon aſter inveſted Bari; but as the Saracens received 
continual ſupplies from their countrymen lettled in Si- 
cily, and beſides were protected by the Neapolitans, 
he could not reduce the place till the year 871, tho? 
he had received conſiderable aſſiſtance from his brother 
„ Lotharius, and the Greek emperor had ſent him a fleet 
2 200 ſail, The expulſion of the Saracens was com- 
* pleted the ſame year by the taking of Tarento ; after 
which the emperor returned with great glory to Bene- 
vento, reſolving next to carry his arms into Sicily, and 
expel the infidels from thence alſo. But his future 
ſchemes of conquelt were fruſtrated by a quarrel be- 


ples. 


have been inſulted by the empreſs, and oppreſſed by 
the French, ſeized the empcror himſelf, and kept him 
priſoner for 40 days. His impriſonment would pro- 
bably have been of much longer continuance, had not 
2 body of Saracens arrived from Africa, who, being 
Joined by ſuch of their countrymen as had concealed 
themſelves in Italy, laid ſiege to Salerno with an army 
of zo, ooo men, ravaging the neighbouring country 
it the ſame time with the utmoſt barbarity. By this 
* invaſion Adelgiſe was ſo much alarmed, that he 
5 the emperor at liberty, but firſt obliged him to 
wear that he would not revenge the inſult that had 
den offered him, and that he would never return to 
eres, Lewis having then joined his forces to 
: e of the prince of Salerno, loon obliged the Sa- 
*cens 10 raiſe the ſiege of Salerno; but tho? they were 
2828 from taking that city, they entirely deſtroy 

the inhabitants of Calabria, leaving it, according to 
| © Expreſſion of one of the hiſtorians of that time, © as 
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tween him and Adelgiſe. The latter, pretending to 
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deſolate as it was at the flood,” Naples. 
In the year 873, Lewis being abſolved from his oath 
by the pope, went to Benevento, and was reconciled 
to Adelgiſe; but ſoon after this reconciliation he died, 
and the Saracens continued their ravages to ſuch a de- 
gree that the inhabitants of Bari were conſtrained to 
deliver up their city to the Greeks. At the ſame time 
the Salernitans, Neapolitans, Cajetans, and Amaifi- 
tans, having made peace with the Saracens, were com- 
pelled to agree to their propoſal of invading the terri- 
tories of the Roman pontiff, His holineſs exerted 
himſelf to the utmoſt, both with ſpiritual and tempo- 
ral weapons, in order to defend his right; but was at . 
laſt reduced to the neceſſity of becoming a tributary becomes 
to the infidels, and promiſing to pay them a large ſum their tribu- 
annually. tary. 
In the mean time all Italy was thrown into the 
greateſt confuſion by the death of Charles the Bald, 
who died of poiſon at Pavia, as he was coming to the 
pope's aſſiſtance. Sergius duke of Naples continued 
a firm friend to the infidels; nor conld he be detached 
from their intereſts even by the thunder of a papal ex- 
communication: but unluckily happening to fall into 
the hands of his brother Athanaſius biſhop of Naples, 
the zeal of that prelate prompted him to put out his 
eyes, and ſend him a cloſe priſoner to Rome; for 
which the higheſt encomiums were beſtowed on him 
by the holy father. 
In 878, Adelgiſe was murdered by two of his ne- 
phews; one of whom, by name Gaideris, ſeized the 
principality. About the ſame time Landulph biſhop 
of Capua dying, a civil war enſued among his children, 
though their father's dominions had been divided a- 
mong them according to his will, The princes of Sa- 
lerno and Benevento, the duke of Spoleto, and Gre- 
gory the Greek governor of Bari and Otranto, took 
different fides in the quarrel, as they thought moſt 
proper; and to complete the confuſion, the new biſhop 
was expelled, and his brother, though a layman, cho- 
ſen to that office, and even conſecrated by the pope, 
who wrote to Guafcrius, forbidding him to attack Ca- 
pua under pain of excommunication. But though Gua- 
ferius was, in general, obedient to the pope's com- 
mands, he proved refractory in this particular, and laid 
ſiege to Capua for two years ſuccefhvely. 
Thus the Capuan territories were reduced to the 
moſt miſerable ſituation ; being obliged to maintain at 
the ſame time the armies of the prince of B-nevento 
and the duke of Spoleto. The Saracens in the mean 
time took the opportunity of ſtrengthening themſelves 
in Italy; and Athanaſius, notwithitanding the great 
commendations he had received from the pope for put- 
ting out his brother's eyes, conſented to enter into an 
alliance with them, in conjunction with whom he ra- 
vaged the territories of the pope, as well as thoſe of 
Benevento and Spoleto, plundering all the churches, 
monaſteries, towns, and villages, through which they 
paſſed. At the ſame time the prince of Salerno was 
obliged to grant them a ſettlement in the neighbour- 
hood of his capital; the duke of Geeta invited them to 
his aſſiſtance, being oppreſſed by the count of Capua; 
and even the pope himſelf was obliged to make peace 
with them, and to grant them a ſettlement on the north 
ſide of the Garigliano, where they fortified themſelves, 


and continued for more than 40 years, 
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To put a ſtop to the confuſion which reigned in I- 
taly, the pope now thought proper to reſtore the bi- 
ſhop of Capua, who had been expelled, but allowed his 
brother to reſide in the city, and govern one half of 
the dioceſe ; but hotwithſtanding this partition, the 
Civil diſſenſions continued with the el violence, the 
neareſt relations murdering or baniſhing each other, 
according as the fortune of the one or the other pre- 
vailed. —Athanafius, notwithſtanding all the pope's re- 
monſtrances, continued his alliance with the Saracens; 
in conjunction with whom he ravaged the territory of 
Benevento, and fomented the diviſions in Capua, in 
hopes of being able to make a conqueſt of it. At laſt 
his holineſs thought proper to iſſue a ſentence of ex- 
communication againſt him; but this attached him to 
the Saracens more than ever; inſomuch that he ſent 
to Suchaim, king of the Saracens in Sicily, defi- 
ring him to come over and command a great body of 
his countrymen who had ſettled at the foot of Mount 


Veſuvius. Suchaim accepted the invitation, and im? 


mediately turned his arms againſt Athanaſius; allow- 
ing his troops to live at diſcretion in the territory of 


Naples, where they raviſhed the women, and plunder- 
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eff, 


ed the inhabitants. Theſe calamities were, by the ſu- 
perſtitious Neapolitans, imagined to be a conſequence 
of the ſentence of excommunication ; and therefore 
they uſed their utmoſt endeavours to perſuade the pre- 
late to conclude a league with ſome Chriſtian prince, 
and renounce all connection with the infidels. In this 
they at laſt proved ſucceſsful, and Athanaſius con- 
cluded an alliance with Guaimarius prince of Saler- 
no; in conſequence of which the Saracens were obli- 
ged to quit the Neapolitan territories, and retire to 
Agropoli. Athanaſius then directed his force againſt 
Capua, of which he made himſelf maſter in the year 
$82. 'The Saracens, however, ftill continued their 
incurſions, and ravaged ſeveral provinces in ſuch a 
manner, that they became entirely deſolate. 

Theſe confaſions continued for a long time; during 
which the Greeks found an opportunity of makin 
themſelves maſters of Benevento, and had well nigh 
become maſters alſo of Salerno; but in this they fail- 
ed through the treachery of the biſhup, and in the 


entirely cut YEar 896 they were totally expelled by the biſhop, 


four years after they had become maſters of it. In 
915 the Saracens received ſuch an overthrow at Carig- 
liano, that ſcarce one of them remained ; however, a 
new body ſoon arrived from Africa, and infeſted the 
ſea-coalls for ſome time longer. A war alſo enſued 
betwcen Landulph and the Greeks; which concluded 
diſadvantageouſly for the former, who was obliged to 
ſubmit to the emperor of Conſtantinople in 943. 

In 961, Otho the Great, king of Germany, invaded 
Italy with a powerful army againſt Berengarius III. 
and, marching to Rome, received the imperial crown 
from the hands of the pope. In 964, he erected Ca- 
Pua into a principality, received homage from the o- 
ther princes of Lombardy, and formed a deſign of re- 
covering Puglia and Calabria from the Greeks. But 
in this laſt ſcheme he failed; and after various hoſtili- 
tics a treaty was concluded, and the young princeſs 
Theophania married to Otho's fon, afterwards em- 

eror. 

All this time the Saracens continued their incur- 
koas ; and the Greeks had gained ground ſo much, 
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Fre landed, and invelted the city. Guaimarius, not 


took a great many towns, and obliged the Greeks to 
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that they were now in poſſeſſion of twothirds of the pte. 3 
ſent kingdom of Naples; but in the year 1002 or 100z — 
the Normans firſt began to be remarkable in Italy, n. 
They had, about a century before, embraced Chri. m6 
ſtianity, and become very zealous in all the ſuperſtj. kms 
tions which were then practiſed. They were particy. l 
larly zealous in viſiting ſacred places, eſpecially Rome, 
and the holy ſepulchre at Jeruſalem ; and being naty. 
rally of a very martial diſpoſition, they forced through 
great bodies of Greeks and Saracens who oppoſed 
their paſſage. About this time, 40, or, as others 
write, 100, of theſe Normans, returning from Jeruſa. 
lem by ſea, landed at Salerno in the habit of pilgrims, 
where they were honourably received by Guaimaring, 
During their refidence at Salerno, a great body of 88. 


eing in a condition to oppoſe the invaders by force, 
was preparing to pay them a large ſum of money 
which they demanded, when the Normans propoſed to 
attack them ; and, having got arms and horſes from 
the prince, they engaged the infidels with ſuch fury 
and bravery, that they entirely defeated them, and 
obliged them to fly to their ſhips. By this complete 
victory Guaimarius was filled with ſuch admiration of 
the valour of theſe ſtrangers, that he intreated them 
to remain in his country ; offering them lands, and 
the moſt honourable employments : but not being able 
to prevail with them to ſtay in Italy, or even accept 
of his preſents; at their departure he ſent ſome am- 
baſſadors with them to Normandy, in veſſels loaded 
with exquiſite fruits, rich furniture for horſes, &c. 
in order to allure the valiant Normans to leave their 
own country. This kind invitation encouraged 2 
Norman chief, named O/mond Drengot, to ſeitle 
in Italy about the year 1015; having killed an- 
other lord in a duel, which obliged him to leave 
his own country, in order to avoid the reſentment 
of his ſofereign, Robert duke of Normandy. In 
the mean time the city of Bari had revolted from the ; 
Greeks, and choſen one Mello for their leader, whoſe a 
wife and children happened ſoon after to fall into the 
hands of their enemies, and were ſent priſoners to defeat 
Conſtantinople. No ſooner, therefore, did Mello hear Gras 
of the arrival of theſe adventurers, than he engaged 
them to aſſiſt him, and having drawn together a con- 
fiderable army, defeated the Greeks with great ſlaugh- 
ter, and obliged them to abandon their camp. In 
this engagement the Normans dittinguiſhed themſelves 
by their bravery ; and the news of their ſucceſs m 
brought from Normandy an innumerable multitude 0 
their countrymen, with their wives and children. B/ 
this reinforcement, Mello gained two other victorics, 

1 l 
abandon a large territory; but, in 1019 they were . wh 
terly defeated, and every thing recovered by tlie ſ h 
Greeks. The Greck general, Bajanus, continued to 
go on with ſuch ſurpriſing ſuccels, that he almoſt en- 
tirely re-eſtabliſhed the affairs of his countrymen : 
Italy, and made a diſtinct province of the weltern 4 
of Puglia, which he called Capatanata, and whic 2 
this day retains the name of Capitanata- His gre F 
progreſs at laſt alarmed the empcrors of conn 
and, in 1627, Pandulphus prince of Capua made 1 
ſelf maſter ol Naples; but was obliged, three year 


he 
terwards, to leave it, by the Normans, who bu gr 
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city of Averſa, which was now erected into a county. 
In conſequence of this piece of good fortune, great 
numbers of Norman adventurers migrated into Italy; 
among whom were William, Drogo, and Umbert, 
three of the ſons of Tancred duke of Hautville; from 
whoſe poſterity thoſe princes were deſcended, who 
frlt conquered the Iſland of Sicily from the Sara- 
cens, and formed the preſent 1 of Naples. 

In 1040, the Greek emperor Michael Paleologus, 
in order to ſecure the affection of his fickle ſubjects, 
undertook the conqueſt of Italy from the Saracens, 
and for that purpoſe ſent a general named Michacl Ma- 
niacus into Sicily. This commander, hearing of the 
great reputation of the Normans, ſent to Guiamarius, 
prince of Salerno, intreating him to grant him ſome 
of thoſe warriors. His requeſt was moſt willingly heark- 


- ened to by the prince of Salerno, who, to encourage 


the Normans to engage in the 'expedition, promiſed 
them ſome additional rewards beſides the emperor's pay. 
William, Drogo, and Umbert, accordingly marched 
from Salerno with 300 of their countrymen ; and paſ- 
ſing over into Sicily, diſtinguiſhed themſelves molt re- 
markably in the conquelt of that iſland. Maniacus ac- 
knowledged, that the recovery of Meſſina was chiefly 
owing to their valour; and William with his Normans 
gained a complete victory over the Saracens before Sy- 
racuſe, where he killed the governor of the city in 
ſingle combat. Maniacus made himſelf maſter of Sy- 
racuſe, and almoſt entirely reduced the whole iſland ; 
but, being accuſed of treaſon, was next year carried 
priſoner to Conſtantinople. His ſuccefſor Doceanus. 
being a man of no abilities, quickly loſt the whole 
iſland except Meſſina, and treated his Norman avuxi- 
liaries with the utmoſt contempt. He would not al- 
low them any ſhare of the booty; and even cauſed one 
Ardoin, a noble Lombard, and aſſociate and interpre- 
ter of the Normans, to be whipped round the camp, 
becauſe he refuſed to part with the horſe of a Saracen 
whom he had ſlain in fingle combat. The conſequences 
of this tyrannical behaviour were very fatal to the 
Greeks. Ardoin ſoon after obtained leave to return to 
Italy under pretence of a vow, and all the Normans 
embarked at night along with him; but inficad of go- 
ing to Rome, Ardoin went immediately to Averſa, 
where he perſuaded count Rainulphus, ſovereign of 
that province, to join with him in the deſign he had 
ſormed of attacking the Greek provinces in Italy, 


which, he ſhewed him, would be an eaſy conqueſt, as 


the inhabitants ſubmitted with great reluctance to the 
rec ks, and the provinces were at that time almolt en- 
urely defenecleſs. Rainulphus approved of the ſcheme, 
and raiſed 300 ſoldiers, whom he ſent under 12 offi- 
bers, to join the other Normans under the ſons of Tan- 
cred; and made an agreement with Ardoin, that the 
conqueits ſhould be equally divided among the chief 
racers, Their firft enterpriſe was the reduction of 
Melphis, one of the ſlrongeſt cities in Puglia, which 
preſently ſurrendered; aud they increaſed its fortifica- 
* ſo much, that it the nec forth became impregnable. 
oon after this they made themſelves maſters of Veno- 
a, Aſcoli, and Lavello, with very little oppoſition. 
—— alarmed with the rapidity of their con- 
5 > Immeviately left Sicily, and marched with his 
: Sx in Puplia, where he attacked the invaders near 
nver Oliviento; but, after a fierce engagement, he 
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was obliged to retire with conſiderable loſs. The Naples. 


N AP 


Greeks were ſoon after defeated a ſecond time at Can- 
nz; and in a third engagement, which happened near 
the river Ofanto, the army of Doceanus was entirely 
routed, and he himſelf obliged to fly to Bari. On 
this bad ſucceſs Doceanus was ordered to return to 
his command in Sicily, and another general was ſent 
with an army into Puglia, This new commander, 
however, had no better ſucceſs than his predeceſſor ; 
for his army was entirely defeated in an engagement 
with the Normans, and he himſelf taken priſoner. A- 
tenulphus, brother to one of the princes of Benevento, 
on whom the Normans had conferred the chief com- 
mand, ſet at liberty the captive general without con- 
ſulting them, on receiving from him a conſiderable 
ſum of money. With this the Normans were ſo much 
diſpleaſed, that they deprived Atenulphus of his com- 
mand, and beftowed it on Argyrus ſon to the late 
Mello, who had eſcaped from Conſtantinople, and now 
aſſumed the title of duke and prince of Italy. Before 
this time alſo Maniacus, whom we have formerly men- 
tioned, had returned to Italy; and to ſtrike the great- 
er terror into the revolted cities, had executed a num- 
ber of people of all ages and ſexes with great inhuma- 
nity. Soon after this Maniacus openly rebelled againſt 
the Greek emperor Conſtantinus, and prevailed upon 
his own army to proclaim him emperor, beginning 
hoſtilities immediately againſt the Greek cities. Ar- 
gyrus at the ſame time took Giovennazzo and beſieged 
Trani, and ſoon after beſieged Maniacus bimfelf in 
Tarento; but he, being afraid of falling into the 
hands of the Normans, fled to Otranto, and from 
thence to Bulgaria, where, being entirely defeated by 
one of the emperor's generals, he was taken priſoner, 
and had his head itruck off. 

The Normans having now conquered the greateſt 
part of Puglia, proceeded to make a diviſion of their 
conqueſt; in which, after each commander had got his 
proper ſhare, the city of Melfis was left common to all, 
and appropriated as a place for aſſembling to conlult 
about the moſt important affairs of the nation. Argyrus 
alone was neglected in this diviſion ; but he, having 

ained the favour of the emperor by expelling the re- 
bel Maniacus from Italy, was by him created duke of 
Bari, on purpoſe to check the power of the Normans, 
with the title of prince and duke of Puglia. The Nor- 
mans, however were too powerful to be much awed by 
Argyrus, and behaved with great inſolence to the 
neighbouring princes ; but as they could not be-expel- 
led by force, and were confirmed in their couquetts by 
Henry II. emperor of Germany in 1047, the Greek 
emperor attempted to get rid of them, by ſending Ar- 
gyrus with large ſums of money to bribe them to en- 
ter into his ſervice againſt the Perſians, But they, 
perceiving the ſnare, replied, that they were reſolved 
not to leave Italy unleſs they were expelled by force; 
upon which Argyrus made uſe of the ſame money in 
bribing the Puglians to aſſaſſinate theſe invaders, This 


brought on a maſſacre, i 


n which greater numbers of FOOL 
Normans periſhed than had fallen in all the late wars. hers ofthem 


2 


Num- 


Argyrus attempted to take advantage of thc confubun maſſacted. 


produced by this maſſacre, but was defeated ; after 
which he had recourſe to Pope Leo, beleeching him to 
deliver Italy from theſe eruel tyrants: but this ſcheme 
proved ſtill more unſucceſsful than the others had 2 ; 

or 
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for the pope himſelf was defeated and taken priſoner, 
and, in conſequence of the reſpe& ſhewed him by the 
No mans, granted them, as a fief of the holy ſee, all 
the conqueſts they had made or ſhould make in Cala- 
bria and Sicily. 

Soon aſter this, the Norman power became extreme- 
ly formidable ; the famous Robert Guiſcard aſcended 
the throne in 1056. He made great progreſs in the 
conqueſt of Calabria, and reduced moſt of the cities 


which held for the Greeks in theſe parts. About the 
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quered by 
Robert 
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ſame'time the counts of Capua were expelled from 
their territory; and the abbot Deſiderius mentions his 
having ſeen the children of Landulphus V. the laſt 
count, going about as vagabonds, and begging for 
their ſupport. The pope, alarmed by theſe conquelts, 
excommunicated the Normans in wholeſale, pretending 
that they had ſeized ſome of the territories belonging 
to the church ; but, by the pretended ſubmiſſion of 
Robert, he not only was perſuaded to take off the ſen- 
tence of excommunication, but to inveſt him with the 
provinces of Apulia, Calabria, and Sicily. After 
this, he continued the war againſt the Greeks with 
great ſucceſs. In 1071, in conjunction with his bro— 
ther Roger, he conquered the iſland of Sicily, and 
gave the inveſtiture of the whole iſland to him with the 
title of count, reſerving to himſelf only the half of Pa- 
lermo, Meſſina, and the valley of Demona. The like 
ſucceſs attended his arms againſt Salerno in 10743 but 
after this, having unadviſedly taken ſome places from 
the pope, he again fel] under the ſentence of excommu- 
nication; yet he was reconciled to him in 1080, and 
received a ſecond time the inveſtiture of all his do- 
minions. The next year he undertook an expedition 
againſt the Greeks; and though the emperor was aſ- 
ſiſted by a Venetian fleet, Robert made himſelf maſter 
of the iſland of Corfu, reduced Durazzo, and great 
part of Romania; inſomuch that by the ſucceſs of bis 
arms, and his near approach to Conſtantinople, he 
{truck an vniverſa] terror among the Greeks. But 
while Robert was thus extending his conqueſts, he was 
alarmed by the news of a formidable rebellion in Ita- 
ly, and that the emperor Henry had taken the city of 
Rome, and cloſely ſhut up the pope in the caſtle of St 
Angelo. Robert therefore, leaving the command of 
the army to his ſon Boemund, returned to Italy, where 


he immediately diſperſed the rebels, and releaſed the 


pope, while his ſon gained a conſiderable victory over 
the Grecks. After this Robert made great prepara- 
tions for another expedition into Greece, in order to 
ſecond his ſon Boemund. Alexius, being aſſiſted by 
the Venetian fleet, endeavoured to oppoſe his paſſage; 
but was entirely defeated, with the loſs of a great 
many galleys. But a final ſtop was now put to his en- 
terpriſes by his death, which happened in the iſland of 
Corfu in 1085. 

Tho” the power of the Normans was thus thorough- 
ly eſtabliſhed in Italy and Sicily ; yet by reaſon of the 
civil diſſenſions which took place among themſelves, 


1 the and the general confuſion which reigned in Italy in 
emperor ofthoſe ages they were obliged, notwithſtanding all 


Germany. 


their valour, to ſubmit to the emperor in 1195. By 
him the Sicilians were treated with ſo great cruelty, 
that the empreſs Conſtantia was induced to conſpire 
againſt him in 1197, took him priſoner, and re- 
lcated him only on condition of his ſending off his 
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Their | gr ns was inſupportably tyrannical; and Th: tn 


fred. Procida then ſet out for Conſtantinople, where, 
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army immediately for the Holy Land. This was com. V. 
plied with; but the emperor did not long ſurvive the A 
reconciliation, being poiſoned, as was ſuppoſed, by or. 
der of the empreſs, 

In 1254 the pope claimed the kingdom as a fef 
devolved on the church in conſequence of a ſentence of 
depoſition pronounced againſt king Frederic at the 
council of Lyons; and, in 1263, the kingdom was, in 
conſequence of this right, conferred on Charles count 
of Anjou. After much contention and bloodſhed, the 
French thus became malters of Sicily and Naples, \; 
at the ſame time the havghtineſs of their king ſo pro. Ce 
voked the poet that he refolved to humble bim. g, 
Charles had reſolved on an expedition againſt Conſtan: ela 
tinople; and for this purpoſe had fitted out a fleet of 
100 galleys, 30 large ſhips, 200 tranſports, beſides 
many other ſmaller veſſels, on board of which he in- 
tended to embark 10,000 horſe, and a numerous army 
of foot.— This formidable armament greatly alarmed 
the emperor Michael Paleologus; for which reaſon he 
entered into a negociation with John di Procida, a 
noble Salernitan, lord of the iſle of Procida in the bay 
of Naples, who had formed a ſcheme for a general re- 
volt in the Iſland of Sicily. John, though a noble- 
man, was alſo a phyſician, and had been counſellor to 
two former princes, and even to king Charles himſelf; 
but being ſtripped of his eſtate by the king under pre- 
tence of treaſon, and his wife being debauched by the 
French, he retired to Conftantia queen of Arragon, 
where he was created a baron of the kingdom of Va- 
lencia, by her huſband king Peter, and Lord of Luxen, 
Benizzano, and Palma, As he was greatly exaſpera- 
ted againſt the French, he employed many ſpies both 
in Puglia and Sicily; and being informed that the Si- 
cilians were totally diſaffected to the French, be came 
to the iſland in diſguiſe, and concerted a plan with the 
moſt powerful of the malcontents for a revolution in 
favour of Conſtantia, though ſhe derived her right only 
as being the daughter of a former uſurper named Man- 


in ſome private conferences with the emperor, he per- 
ſuaded him, that the moſt probable means of —_— 
Charles's ſcheme was by aſſiſting the Spaniards an 

Sicilian malcontents. Paleologus accordingly grant- 
ed him a large ſum of money, and on his departure 
ſent one of his ſecretaries along with him, who, land- 
ing in Sicily, had a conference with the chief conſpi- 
rator. John, having received letters from them, diſ- 
guiſed himſelf in the habit of a Franciſcan, and went 
to Suriano in the neighbourhood of Rome. As he well 
knew the enmity which ſubſiſted between the pope and 
king Charles, he diſcloſed his deſign to his holineſs; 
who readily entered into his meaſures, wrote to Peter 
to haſten his armament, promiſing him the inveltiture 
of the iſland as ſoon as he had taken poſſeſſion of it; 
and, by refuling the aſliftance he had promiſed to 
Charles, obliged him for the preſent to delay bis ex- 
pedition. In the beginning of the year 1280, Procida 
returned to Arragon; and by ſhewing the leiters from 
the pope and Sicilian barons, prevailed on Peter to 
embark in his deſign, by aſſuring him of the aſſiſtance 
of Paleologus. The king of Arragou accordingly pre- 
pared a formidable fleet under pretence of invading 


Africa, and is even ſaid to have received 20,000 5 
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e, cats from Charles in order to aſſiſt him in his prepa- 
ples. | 


rations. 


But while John went on thus ſucceſsfully with his 


ſcheme, all his meaſures were in danger of being broke 
by the death of pope Nicholas. The new pope, Mar- 
tin IV. was entirely in the intereſt of Charles, on whom, 
in 1281, he conferred the ſenatorial dignity of Rome. 


Procida, however, ſtill reſolved to proſecute his ſcheme; 


and, leaving Italy, had another conference with the 
conſpirators in Sicily; after which, he again went to 
Conſtantinople, and obtained from A 30, ooo 
ounces of gold, with which he immediately returned 
to Arragon. The death of Nicholas had damped the 
ardour of Peter; but, being urged with great earneſt- 
neſs by John, he again renewed his preparations; 
which alarmed the pope and the king of France, In 
conſequence of this they ſent a meſſage to him, defi- 
ring to know againſt what Saracens he deſigned to 
employ his armament, In this particular Peter refu- 
ſed to ſatisfy them; upon which they earneſtly coun- 
ſelled Charles to guard againſt an invaſion: but he 
neglected their advice, being wholly intent on his 
eaſtern expedition, and encouraged by a revolt which 
had happened in Greece; and to facilitate his expedi- 
tion, he prevailed on the pope to excommunicate the 
Greeks, on pretence that they had broken ſome of the 
articles of union concluded at the council of Lyons a 
few years before. Peter in the mean time continued 
his preparations with great diligence; intending to put 
to ſea the following ſummer. Procida had returned to 
Palermo, to wait for a favourable opportunity of put- 
ting his deſign in execution, which was foon afforded 
him by the French. On Eafter Monday, March zoth, 
1282, the chief conſpirators had aſſembled at Palermo; 
and, after dinner, both the Palermitans and French 
went in a grand proceſſion to the church of Monreale, 
about three miles without the city. While they were 
ſporting in the fields, a bride happened to paſs by with 
her trainz who being obſerved by one Drochettus, a 
Frenchman, he ran to her, and began to uſe her in a 
rude manner, under pretence of ſearching for conceal- 
el arms, A young Sicilian, exaſperated at this af- 
front, tabbed him with his own ſword; and a tumult 
enſuing, 200 French were immediately murdered. The 
enraged populace then ran to the city, crying out 
„Let the French die, Let the French die;“ and, 
wihout diſtinction of ſex or age, ſlaughtered all of that 
nation they could find, even ſuch as had fled to the 
churches, The conſpirators then left Palermo, and 
excited the inhabitants to murder the French all over 
* land, excepting in Meſſina, which city at firſt re- 
ated to be concerned in the revolt. But, being invi— 
* by the Palermitans to throw off the French yoke, 
. iy weeks after, the citizens in a tumultuous manner 
<etroyed ſome of the French; and pulling down the 
_ of king Charles, and erecting thoſe of the city, 
= © one Baldwin for their governor, who ſaved the 
ay. French from the fury of the populace; and 
LG to tranſport themſelves, with their wives 
Fara children, to Italy. Eight thouſand perſons are 
to have been murdered on this occaſion. 

- after this maſſacre, the Sicilians offered 
* 7 eglauce to the king of Arragon who accep- 
1 55 invitation, and landed with his forces at Tra- 
From thence he went to Palermo, where he was 
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crowned king of Sicily with great ſolemnity, and Naples. 


1 


Charles left the ifland with precipitation. The day 
after he landed his army in Italy, the Arragonian fleet 
arrived, took 29 of his galleys, and the next day 


burnt 80 tranſports in preſence of his army. Soon af- 


ter this Charles ſent an embaſſy to Peter, accuſing him 
of perfidy, in invading his dominions 1n time of peace; 
and, according to ſome, challenged him at the ſame 
time to decide the matter by fingle combat, Others 
Tay, that the challenge was given by Peter. Certain 
it is, however, that a challege was given, and to ap- 
pearance accepted: but Peter determined to employ 
much more effeQual means in ſupport of his preten- 
ſons than truſting to a duel; and therefore puſhed on 
his operations moſt vigorouſly, while his adverſary 
trifled away his time: and thus he at laſt became ma- 
ſer of the conteſted kingdom; which, however, he did 
not long enjoy, dying about the end of the year 1285. 


By his will, Peter left the kingdom of Arragon to- 


his eldeſt ſon Alphonſus, and Sicily to Don James 


his other ſon, who was alſo to ſucceed to the kingdom 


of Arragon in caſe Alphonſus ſhould die without male 
iſſue. Accordingly, Don James was ſolemnly crown - 


ed at Palermo the 2d of February 1286. In 1205, 
however, he deſerted them, and tamely refigned up his 


right to Charles, ſon to him above-mentioned, in a 
manner perhaps unparalleled. On his reſignation the 


Sicilians conferred the crown upon his brother Don The king- 
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Frederic: after which the war continued with great vio- doms of 


lence till the year 1303, when a peace was conclude 
and the kingdoms of Naples and Sicily formally dit- 
Joined; Frederic being allowed to keep the latter, un- 
der the name of Trinacria, and Charles being confirm- 
ed in the poſſeſſion of the former, which he quietly en- 
joyed till his death in 1309. 


Naples continued to be governed by its own kings. 


till the beginning of the 16th century, when the kings 
of France and Spain contended for the ſovereignty of 
this country. Frederic, at that time king of Naples, 
reſigned the ſovereignty to Lewis XII. on being crea- 
ted duke of Anjou, and receiving an annual penfion of 
30,000 ducats. But, in 1504, the French were en- 


tirely defeated by the Spaniards, and.obliged to eva- The 
cuate the kingdom; and the following year Lewis re- nards be- 


nounced all pretenſions to the crown, which from that | * 
rs 0 
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time hath remained almoſt conſtantly in the hands of 
the Spaniards. ' 
The government of the Spaniards proved no leſs op- 
reflive to the Neapolitans than that of others had been. 
he kings of Spain ſet no bounds to their exactions, 
and of conſequence the people were loaded with all 
manner of taxes; even the molt indiſpenlible neceſſa- 
ries of life not being exempted. In 1647, a new tax 
was laid on fruit ; which the people looked upon as 
the moſt grievous oppreſſion ; the chief part of their 


ſubſiſtence, during the ſummer-months, being fruit, 


which in the kingdom of Naples is very plentiful and 
delicious. The edict for collecting the new duty was 


: 0 
no ſooner publiſhed, than the people began to murmur A * 


d. Naples and 
Sicily dit- 
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in a tumultuous manner; and when the viceroy carne revolt. 


abroad, they ſurtounded his coach, bawling out to 
have their grievances redreſſed. They were cnroura- 
ged in their ſedition, by the news that the citizens of 
Palermo had actually revolt-d on account of the im- 


polition of new duties. The viceroy therefore, appre- 


henſive 
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henſive of greater diſorders, began to think of taking 
off the tax; but thoſe who farmed the tax baving bri- 
bed ſome of his favourites, he was by their means per- 
ſuaded not to aboliſh it. The indignation of the peo- 

le, who had ſuſpeQed his intention, was now greatly 
increaſed; eſpecially as they were privately excited by 
ſeveral malcontents. The farmers of the revenue, and 


all thoſe concerned in raifing the taxes, had incurred: 


the hatred and deteſtation of the people, particularly 


Account of of Tommaſo Aniello, commonly called Maſaniello of 
Maſſaniello. Amalfi, a fiſherman, whoſe wife, having been diſcovered 


in ſmuggling a ſmall quantity of meal, was impriſon- 
ed, and condemned to pay a fine of 100 ducats, 

Maſſaniello, a few years before, had come to Naples 
from Amalfi, where his father had been a fiſherman. 
At this time he was about 24 years of age, and the 
father of four children. He was of a middling ſtature, 
and an agreeable aſpect; was diſtinguiſhed for his bold- 
neſs, activity, and integrity; and had a great influence 
with his companions, by whom he was beloved and 
eſteemed. As he was obliged even to ſell his furniture 
to pay the heavy fine, he Pad conceived an implacable 
hatred againſt the farmers of the taxes, and was alſo 
moved with compaſſion for the miſerable ſtate of the 
city and kingdom, He therefore formed a deſign, 
with ſome of his companions, to raiſe a tumult in the 
market-place on the feſtival-day of the Carmelites, 
uſually celebrated about the middle of July, when be- 
tween 500 and 600 youths entertain the people by a 
mock- fight; one half of them in the character of 
Turks, defending a wooden-caftle, which is attack- 
ed and ſtormed by the other half in the character of 
Chriſtians. Maſſaniello being appointed captain of 
one of theſe parties, and one 5 who was privy to 
his deſign, commanding the other, for ſeveral weeks 
before the feſtival they were very diligent in reviewin 
and training their followers, who were armed wit 
ſticks and reeds: but a ſmall and unforeſeen accident 
tempted them to begin their enterpriſe without wait- 
ing for the feſtival. 

On the 7th of July a diſpute happening in the mar- 
ket-place betwixt the tax-gatherers and ſome gar- 
deners of Pozzuolo who had brought ſome figs into 
the city, whether the buyer or ſeller ſhould pay the 
duty; after the tumult had continued ſeveral hours, 
Maſſaniello, who was preſent with his company, ex- 
cited the mob to pillage the office built in the market 
for receiving 'the duty, and to drive away the officers 
with ſtones. The elect of the people, who, by deci- 
ding againſt the gardeners, had increaſed the tumult, 
run to the palace, and informed the viceroy, who moſt 
imprudently neglected all means of putting a ſtop to 
the commotion. Maſſaniello, in the mean time, being 
joined by great numbers of people, ordered his young 
troop to Tet fire to all the offices for the taxes through 
the city; which command being executed with diſ- 
patch, he then conducted them directly to the palace, 
where the viceroy, inſtead of ordering his Spaniſh and 
German guards to diſperſe them, encouraged their in- 
ſolence by timidly granting their demands. As they 
ruſhed into the palace in a furious manner, he eſcaped 
by a private door, and endeavoured to fave himſelf in 
Caſtel del Ovo; but being overtaken by the rioters in 
the itreets, he was trampled upon by them, and pulled 
by the hair and whiſkers, However, by throwing ſome 
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put to death, and the duke with great difficulty eſca- 
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handfuls of gold among them, he again eſcaped, and Nagle 


took ſanctuary in a convent of Minims, where, bein 
joined by the archbiſhop of Naples, cardinal Filoma. 
rini, and ſeveral novles, by their advice he ſigned 3 
billet, by which he aboliſhed all taxes upon proviſions 
As a means to quell the tumult, he likewiſe defired 
the cardinal to offer Maſſaniello a penſion of 2400 
crowns, who generouſly rejected the bribe; and de. 
clared, that 1 the viceroy would keep his word, he 
would find them obedient ſubjects. 

It was now expected that the tumult would ceaſe: 
but Maſſaniello, upon his return to the market-place, 
being joined by ſeveral malcontents, among whom 
were Genuino and one Peronne, who had former 
been a captain of the Sbirri, he was adviſed by them 
to order the hovſcs of thoſe concerned in raifing the 
tax to be burned ; which were accordingly in a few days 
reduced to aſhes, with all their rich furniture. Maſſa. 
nicllo being now abſolute maſter of the whole city, 
and being joined by great numbers of people of deſpe- 
rate fortunes, he required the viceroy, who had reti- 
red to the Caſte] Nuovs, to aboliſh all the taxes, and to 
deliver up the writ of exemption granted by Charles V, 
This new demand greatly embarraſſed the viceroy; 
but to appeaſe the people, he drew up a falſe deed in 
letters of gold, and ſent it to them by their favourite the 
duke of Matalone, who had before been in confinement, 
The fraud, however, being diſcovered, the duke was 
pulled from his horſe and maltreated by the mob, and 
at length committed as a priſoner to Peronne. This 
accident, to the great joy of the viceroy, enraged the 
people againſt the nobility, ſeveral of whom they kill- 
ed, burnt the houſes of others, and threatened to ex- 
tirpate them all. Maſſaniello, in the mean time, tat- 
tered and half naked, commanded his followers, who 
were now well armed, and were reckoned about 100,000 
men, with a moſt abſolute ſway. He eat and ſlept 
little, gave his orders with great preciſion and judg- 
ment, appeared full of moderation, without ambition 
and intereſted views. But the duke of Matalone ha- 
ving procured his liberty by bribing Peronne, the 
viceroy imitated his example, and ſecretly corrupted 
Genuino to betray his chief, A conſpiracy was ac- 
cordingly formed againſt Maſſaniello by Matalone and 
Peronne; the duke, who was equally exaſperared againſt 
the viceroy, propoſing, that after his death his brother 
D. Joſeph ſhould head the rebels. 

Maſſanicllo in the mean time, by means of the car. 
dinal archbiſhop, was negociating a general peace and 
accommodation; but while both parties were aſſem. 
bling in the convent. of the Carmelites, the banditti 
hired by Matalone made an unſucceſsful attempt upon 
Maſſaniello's life. His followers immediately kille 
150 of them. Peronne and D. Joſeph being diſco- 
vered to be concerned in the conſpiracy, were likewi'e 


ped. Maſſaniello by this conſpiracy was rendered more 
ſuſpicious and ſevere. He began to abuſe his power 
by putting ſeveral perſons to death vpon ſlight pre- 
tences; and, to force the viceroy to an accommodation 
he cut off all communication with the caſtles, mm 
were unprovided with proviſion and ammunition 2 
viceroy likewiſe being afraid left the French more 
take advantage of the commotion, earneſtly deſire 


agree to a treaty ; which was accordingly concluvet 
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day of the inſurrection, by the mediation 
of = ward ot By the treaty it was ſtipulated, 
that all duties impoſed fiace the time of Charles V. 
ſhould be aboliſhed ; that the writ. of exemption 
tanted by that emperor ſhould be delivered to the 
people ; that for the future no new taxes ſhould be 
impoſed; that the vote of the elect of the people ſhould 
be equal to the votes of the nobility ; that an act of 
oblivion ſhould be granted for all that was paſt ; and 
that the people ſhould continue in arms under Maſſa- 
niello till the ratification of the treaty by the king. 
By this treaty, no leſs than 10,000 perſons, who fat- 
tened upon the blood of the public, were ruined, The 
people, when it was ſolemnly publiſhed, manifeſted an 
extreme joy, believing they had now recovered all their 
ancient rights and privileges. Maſſaniello, at the de- 
fire of the viceroy, went to the palace to viiit him, ac- 
companied by the archbiſhop, who was obliged to 
threaten him with excommunication, before he would 
conſent to lay aſide his rags and afſume a magnificent 
dreſs. He was received by the duke with the greateſt 
demonſtrations of reſpect and friendſhip, while the du- 
cheſs entertained his wife, and preſented her with a 
robe of cloth of filver, and ſome jewels. The viceroy, 
to preſerve ſome ſhadow of authority, appointed him 
captain-general;z and at his departure made him a pre- 
ſent of a golden chain of great value, which with great 
difficulty he was prevailed upon to accept; but yielded 
at length to the intreaties of the cardinal. Next day, 
in conſequence of the commiſſion granted him by the 
viceroy, he began to exerciſe all the functions of ſove- 
reign authority z and having cauſed a ſcaffold to be 
erected in one of the ſtreets, and ſeveral gibbets, he 


judged all crimes, whether civil or military, in the laſt ' 


reſort; and ordered the guilty to be immediately put 
to death, which was the puniſhment he aſſigned to all 
offences. Though he neglected all forms of law, and 


even frequently judged by phyfiognomy, yet he is ſaid 


not to have overlooked any criminal, or puniſhed any 
innocent perſon, | 

His grandeur and proſperity was of very ſhort con- 
Lnuance: for his mind becoming diſtracted and deliri- 
ous for two or three days, he committed a great many 
mad and extravagant actions; and on the 18th of July 
was aſſaſſinated with the conſent of the viceroy. 

The tumult did not end with the death of Maſſa- 
niello: on the contrary, the people now expelled the 
Spaniards from moſt of the cities throughout the king- 
dom; and this gencral inſurrection being the ſubject 
of Ciſcourſe at Rome, the duke of Guiſe, who happen- 
ed then to be at the pope's court, took the opportu- 
nity, at the inſtigation of his holineſs, to offer his ſer- 
Fon to the Neapolitans againſt the Spaniards. The 

e was prompted by his ambition to engage in this 
enterpriſe, eſpecially as he himſelf had ſome diſtant 
ee to the crown. The Spaniards in the mean 
= made a vigorous attack on the city; but were re- 
5 oy the people, who now formally renounced 
=o ko en to them. In a ſhort time, however, 

On ty being ſurpriſed by the new viceroy the count 

"ate, and the duke of Guiſe himſelf taken priſon— 
al the af; urned to their allegiance: and thus 
ted. Sin 17 55 of the French on Naples were fruſtra- 
al. wy, at time the Spaniards continued in peace- 

v4 1 73 of the ages till the year 1707, when 
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it was taken from them by prince Eugene. It was for- Nerbes. 


mally ceded to the emperor by the treaty of Raſtadt 
in 1713; but was recovered by the Spaniards in 1734, 
and the king of Spain's eldeſt ſon is now the king of 
Naples and Sicily. For a particular account of theſe 
revolutions, ſee the articles Syain and S;ciLy. 

The climate of Naples is extremely hot, 
in July, Auguſt, and September. 


. 26 
t, eſpecially climate, 
In winter there is produce, 


ſeldom any ice or ſnow, except on the mountains. &c. of 
On account of its fertility, it is juſlly termed an Naplcs. 


earthly paradiſe ; for it abounds with all ſorts of grain, 
the fineſt fruit and garden · product ions of every kind, 
with rice, flax, oil, and wine, in the greateſt plenty 
and perfection. It affords alſo ſaffron, manna, alum, 
vitriol, Tulphur, rock-cryital, marble,-and feveral ſorts 
of minerals, together with fine wool, and filk. The 
horſes of this country are famous, and the flocks and 
herds very numerous. Beſides theſe products, of which 
a conſiderable part is exported, there are manufactures 
of ſnuff, ſoap, and glaſs-ware. Waiſtcoats, caps, 
ſtockings, and ploves, are alſo made of the hair or 
filaments of a ſhell-fiſh, which are warmer than thoſe 
of wool, and of a beautiful gloſſy green. In this king- 
dom likewiſe is found that called the Phrygian fone, 
or pietra ſungiſera, which, being laid in a damp ſhady 
place, will yield muſhrooms, ſometimes of a very large 
ſize, eſpecially if the ftone is ſprinkled with hot water. 
See AGARICUS. | 

As to the mountains of this country, the principal 
are thoſe of the Apennine, which traverſe it from ſouth 
to north; and Mount Veſuvius, which, as is well 
known, is a noted volcano, five Italian miles from 
Naples. The fide of this mountain next the ſea yields 
wine, particularly the two famed wines called Vine 
Greco and Lachryme Chriſti. 


earthquakes, which the eruptions of Mount Veluvius 
contribute, in ſome mezſure, to prevent. Another 
inconveniency, which, however, is common to it with 
other hot countries, is the great number of reptiles 
and inſects, of which ſome are very poiſonous. 


With reſpe& to religion, it is on a very bad foot- R 1; 


ing here. 'The number of convents and monaſteries 
is aſtoniſhing. It is ſaid, the clergy and convents 
poſſeſs two-thirds of the whole kingdom: nay, ſome 
maintain, that were the kingdom divided into five 
parts, four would be found in the hands of the church. 
Notwithſtanding this power and influence of the clergy, 
they have not been able hitherto to get the inquiſition 
eſtabliſhed here. In the year 1731, meaſures were 
taken forleſſeningthe number of convents; and, lately, 
the order of Jeſuits hath been ſuppreſſed. The papal 
bulls cannot be made public without the king's per- 
miſſion ; nor are proteſtants compelled to kneel in the 
churches, or at the meeting the hoſt; and in Lent 
they can very eaſily procure ffeſh- meat. In the year 
1740, the Jews were allowed to ſettle in the kingdom, 
during the term of 50 years, and ſeveral privileges 
were granted them during that period ; at the expi- 
ration of which, the grant was to be ſuppoſed to be 
renewed, unleſs they were exprelsly ordered to quit 


the country. 


| One of the greateſt in- 
conveniencies to which this kingdom is expoſed is 


37 


gion. 


The revenue of the kingdom is generally computed . N 


at 3,000,000 of crowns; but, as Mr Addiſon ob- &c, 


ſerves, there is no country in Europe which pays 
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public is leſs the better for them, moſt of them going 
to the enriching of the private perſons to whom they 
are mortgaged. 

The military force of this kingdom is ſaid to con- 
ſiſt of about 3o, oo men, of which the Swiſs regi- 
ments are the beſt. As to the marine, it conſiſts 
only of a few galleys. The only order here is that of 
St Januarius, which was inſtituted by Don Carlos, in 
the year 1738. | 

he king of Naples, or of the two Sicilies, is an 
hereditary monarch. 'The high colleges are the coun- 
eil of fate, the privy-council, the treaſury, the Sicily- 
council, the council of war, &c. This kingdom is a 
papal fief; and the king, in acknowledgment of the 
pope's feudal right, ſends him every year a white 
alfry, and a purſe of 6000 ducats. The title of the 
Las eldeſt fon is prince of Calabria. The number 
both of the high and low nobility in the kingdom of 
Naples is very great; but their incomes in general 
are very ſlender. The higher nobles conſiſt of princes, 
dukes, marquifſes, and barons. The general afſembly 
of the ſtates, conſiſting of the nobility and commons, 
is ſummoned, every two years, to meet at the ca- 
pital, to deliberate on the cuſtomary free gift to the 
crown. 

The inhabitants of this country bear but an indiffe- 
rent character among other nations; but if they are 
really as defective in this reſpect as they are repre- 
ſented, it is undoubtedly, in ſome meaſure at leaſt, 
owing to the oppreſſion and ſlavery under which they 

roan, both from their civil and ecclefiaſtic governors. 

he kingdom is divided into twelve provinces or ju- 
riſdictions. 

Narrks, anciently Parthenope, afterwards Nea- 
polis, the capital of the kingdom of that name in 
Italy, lying in the province called Terra di Lavora, 
which is the richeſt and beſt inhabited of the whole 
kingdom, and comprehends a part of the ancient Cam- 
Fania Felix, or the Happy. This city is ſaid to be 
the firſt for ſtrength and neatneſs, and the third for 
bigneſs, in all Italy. It is moſt advantageouſly ſitu- 
ated, having a delicious country on one fide, and a 
noble bay of the Mediterranean on the other, with an 
excellent harbour. The circumference, including the 

ſuburbs, is ſaid not to be leſs than 18 Italian miles, 
and the number of the inhabitants therein above 
400,000. The houſes are of tone, flat-roofed, and 
generally lofty and uniform; but many of them have 
balconics, with lattice- windows. The ſtreets are well 
paved; but they are not lighted at night, and in the 
day time are disfigured, in many places, by ſtalls, 
on which proviſions are expoſed to ſale. Here are 
a great number of fine churches, convents, fountains, 
and palaces of the nobility, many of whom conſtantly 
reſide here. It is uſual to walk on the tops of the 
houſes in the evenings, to breathe the ſweet cool air, 
after a hot ſultry day. The climate here is ſo mild 
and warm, even in the winter, that plenty of green 
peaſe, ariichokes, aſparagus, and other vegetables, 
may be had ſo early as the beginning of the new year, 
and ev.n all the winter. This city ſwarms with monks 
and nuns of ail forts, to ſuch a degree, that there are 

no leſs than 19 convents of the Dominicans alone, 18 

of the Franc.icans, 8 of the Auguſtines, and in pro- 
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Naples. greater taxes, and where, at the ſame time, the 


libere, or courtezans, in the city. Though the com- 
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portion of the reſt. The magnificence of man 

churches exceeds en, In a Sorter 7 yy : 
Carthuſian monaſtery is a crucifix, ſaid to be done by 
Michael Angelo, of inimitable workmanſhip, Ti 
fortifications of Naples are very ſtrong, both towardg 
the land and the ſea, there being no leſs than five 
caſtles: yet the city is far from being ſecure from x 
bombardment ; for the ſea is ſo deep, that a lar 
veſſel may come up to the very mole, and there h 
nothing to prevent an enemy's approaches on that fide 
but a few galleys, the mole, and two ſmall caſtle; 
Pictures, ſtatues, and antiquities, are not ſo common 
in Naples, as might be expected in ſo great and an. 
cient a city, many of the moſt valuable pieces having 
been ſent to Spain by the viceroys. The bay is one 
of the fineſt in the world, being almoſt of a round 
figure, of about 30 miles in the diameter, and thiee 
parts of it ſheltered with a noble circuit of woods and 
mountains. The city ſtands in the boſom of this bay, 
in as pleaſant a ſituation, perhaps, as in the world, 
Mr Keyſler ſays, they 2 about 18000 donne 


mon people are generally ſo lazy as to prefer beggary 
or robbing to labour; yet there are ſome fouribing 
manufactures here, and a briſk trade. The city 1 
ſupplied with a vaſt quantity of water, by means of a 
very coſtly aquedua, from the foot of Mount Veſu- 
vius. Mr Addiſon ſays, it is incredible how great a 
multitude of retainers to the law there are in Naples, 
who find continual employment from the fiery tem- 
per of the inhabitants. There are five piazzas or 
ſquares in the city, appropriated to the nobility, vis. 
thoſe called Capuana, Nido, Montagna, Porto, and 
Porta Neva. Of all the palaces, that of the king is 
not only the moſt magnificent, but alſo in the beſt 
ſtyle of architecture. The cathedral, though Gothic, 
is a very grand ſplendid edifice. It is here that the 
head and Flood of St Januarius, the tutelary faint of 
Naples, are kept, the latter in two glaſs or cryſtal vials. 
The pretended liquefaction of the dried blood, as ſoon 
as brought near the head of the ſaint, is a thing well 
known; Mr Addiſon ſays, it is one of the moſt bungling 
tricks he ever ſaw *. The harbour is ſpacious, and *« 
kept in good repair. It is fortified with 2 mole, c 
which runs above a quarter of a mile into the ſea, ande “ 
at the extremity has a high lantern to direct ſhips 
ſafely into the harbour. Luxury here is reſtrained by 
ſevere ſumptuary laws, and the women are more clolc- 
ly confined than in any other city of Italy. Here 
an univerſity and two academies of wits, the one 
called Gli Ardenti, and the other Gli Otigſi. The 
nunnery for ladies of quality is ſaid to be the large 
in the whole world, containing no leſs than 350 nuns, 
beſides ſervants. The Mount of Piety, or the office 
for advancing money to the poor, on pledges, i * 
low intereſt, or without any, has an income of ub. 
wards of 50000 ducats. The arſenal is ſaid to apr 
arms for 50000 men. The walls of the city con 1 f 
hard black quarry ftones, called piberno.—Inſte at 
ice, vaſt quantities of ſnow are uſed for cooling | 0 
liquors, not ſo much as water being drank 8 
ſo that, it is ſaid, a ſcarcity of it would as = 5 
caſion a mutiny as a dearth of corn or pros! 3 
Certain perſons, who farm the monopoly of it 


the government, ſupply the city all the year =— 
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in about 18 miles off, at ſo much the 
_ — ſtands 110 miles ſouth-eaſt from 
1 164 north-eaſt from Palermo in Sicily, 217 
ſouth-calt from yy and 300 from Venice. E. 
0 Lat. 40. . 
L RBO, (anc. 8 * of the Volcz Tec- 
toſages, called alſo Narbo Martius, from the Legio 
Martia, the colony led thither 59 years before the 
conſulate of Czlar, (Velleius); increaſed with a colony 
of the Decumani or tenth legion by Cæſar. An ancient 
trading town on the Atax, which diſcharges itſelf into 
the ſca through the Lacus Rubreſus, or Rubrenſis. 
Capital of the Galſia Narbonenfis ; ſurnamed Colonia 
Fulia Paterna, from Julius Cæſar, the father of Au- 
gullus by adoption. Now called Narbonne, a city of 
Languedoc. | ; 
NARBONNE, an ancient and large city of France, 
in Lower Languedoc, with an archbiſhip's ſee, and 
famous for its honey. It is ſeated on a canal cut from 
the river Aude, which being but three miles from the 


ſea, veſſels come up it laden with merchandiſe, which 


renders it a place of great trade. It is very ancient, 
being built in the time of the Romans; and the ruins 
of a capitol, an amphitheatre, and ſeveral other build- 
ings, fill remain. It is divided into the city and the 
town, which are joined together by a bridge, with 
houſes on each fide, in which the richeſt merchants 
live, There are ſeveral churches and convents, and 
the metropolitan church has a handſome ſteeple. E. 
Long. 2. 6. N. Lat. 43. 11. 

NARCISSUS, in fabulous hiſtory, the ſon of the 
river Cephiſlus and Liriope, the daughter of Oceanus, 
was a youth of great beauty. Tireſias foretold that 
he ſhould live till he ſaw himſelf. He deſpiſed all the 
nymphs of the country; and made Echo languiſh till 


ſhe became a mere ſound, by refuſing to returo her 


paſſion: but one day coming weary and fatigued from 
the chace, he ſtopped on the bank of a fountain to 
quench his thirſt ; when, ſeeing his own form in the 
water, he became fo in love with the ſhadowy image, 
that he languiſhed till he died. On which the gods, 
being moved at his death, changed him into the flower 
which bears his name. 

Nagcissus, a genus of the monogynia order, be- 
longing to the hexandria claſs of plants. The moſt 
remarkable ſpecies are, 

1. The baſtard narciſſus, or common yellow Engliſh 
daffodil, grows wild in great plenty in many of our 
woods and coppices, and under hedges in ſeveral parts 
of England. In the counties round London the herb- 
tolks bring prodigious quantities in the ſpring of the 
year, when in bloom, root and all, and ſell them about 
the {ireets, Its commonneſs renders it of but little 
elteem with many; conſidered, however, as an early 
and elegant flower, of exceeding hardineſs and caſy 
culture, it merits a place in every garden, 

2. The bicolor, or two- coloured incomparable nar- 
ciſſus, hath a large, oblong, bulbous root; crowned 
N long, narrow, dark-green leaves, 12 or 14 inches 
a. an upright flower-ſtalk, about 15 inches high, 
e by an uniflorous ſpatha, protruding one 
* ower with white petals, and a bell-ſhaped, 
6.2" ing, golden neQarium, waved on the margin, 

equal in length with the corolla; flowering in 


Ano! 855 
pril. The varieties are, common ſingle- flowered 
2 


[ $5289 J 


N A R 


ſemi-double-flowered, with the interior petals ſome Narciſſus. 


white, and ſome 
flowers. 


3. The poeticus, poetic daffodil, or common white 
narciſſus, is well known. Of this there are varieties 
with purple-cupped flowers - yellow-cupped flowerg— 
double-flowered: all of them with entire white petals. 
It is the ancient celebrated nareiſſus of the Greek and 
Roman poets, which they ſo greatly extol for its ex- 
treme beauty and fragrance. : 

4. The bulbocodium, hath a ſmall bulbous root, 
crowned with ſeveral narrow, ſubulate, ruſh-like 
leaves, fix or eight inches long; amidit them a lender, 
taper flower-ſtalk, fix inches high, terminated by an 
uniflorous ipatha, protruding one yellow flower, ha- 
ving the nectarium much larger than the petals, and 
very broad and ſpreading at the brim; flowering in 
April. From the large ſpreading nectarium of this 
ſpecies, which being three or four times longer than 
the petals, narrow at bottom, and widening gradually 
to the brim, ſo as to reſemble the ſhape of ſome old- 
faſhioned hoop-petticoats, it obtained the name Hop- 
petticoat narciſſus. 

5. The ſerotiaus, or Jate-flowering ſmall autumnal 
narciſſus, hath a {mall bulbous root ; crowned with a 
few narrow leaves; amidit them a jointed flower-ſtalk, 
eight or nine inches high, trrminated by an uniflorous 
ſpatha, protruding one white flower, having a ſhort, 
fix-parted, yellow nectarium; flowering in autumn. 

6. The tazctta, or multiflorous daffodil, commonly 
called polyanthus narciſſus, hath a very large, roundiſh, 
bulbous root ; long, marrow, plane leaves; an upright 
flower-ſtalk, riſing from 10 or 12 inches to a foot and 
a half high; terminated by a multiflorous ſpatha, 
protruding many large, ſpreading, white and yellow 
flowers, in a cluſter, having bell-ſhaped nectariums 
ſhorter than the corolla; flowering in February, March, 
and April, and is very fragrant. The varieties of this 
are very numerous, conſiſting of about eight or nine 
principal ſorts, each of which having many interme- 
diate varieties; amounting in the whole greatly above 
an hundred in the Dutch floriſts catalogues, each va- 
riety diſtinguiſhed by a name according to the fancy 
of the firſt raiſer of it. They are all very pretty flow- 
ers, and make a charming appearance in the flower- 
borders, &c. they are allo finely adapted for blowing 
in glaſſes of water, or in pots, to ornament rooms in 
winter. 

7. The jonquilla, or jonquil, ſometimes called ru/h- 
leaved daffodil, hath an oblong, buibous, brown root; 
ſending up ſeveral long, ſemi-taper, ruſh-like, bright- 

reen * amidſt them an upright green flower- 
flak, a foot or 15 inches high ; terminated by a mul- 
tiflorous ſpatha, protruding many yellow flowers, of- 
ten expanded like a radius, each having a hemiſphe- 
rical, crenated nectarium, ſhorter than the petals ; 
flowering in April, and moſtly of a fine fragrance. 
The varieties are, Jonquil minor with ſingle flowers 
—jorquil major with ſingle flowers—ſtarry flowered 
—ycllow and white flowered — white- flowered - ſemi- 


yellow——-with ſulphur- coloured 


. double-flowered—double- flowered—and large double 


inodorous jonquil ; all of them multiflorous, the fingles 
in particular; but ſometimes the doubles produce only 
two or three flowers from a ſpatha, and the fingles 
commonly fix or eight. All the ſorts have ſo fine a 
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are ſome of the moſt agreeable ſpring- flowers. 

8. The calathinus, or multiflorous yellow narciſſus, 
hath a large bulbous root; crowned with long, nar. 
row, plane leaves; and amidſt them an erect, robuſt 
flower-ſtalk, terminated by a multiflorous ſpatha, pro- 
truding many large, entire, yellow flowers having a 
bell-ſhaped, ſlightly crenated neRarium, equal in length 
with the petals. | 

9. The odorus, odoriferous or ſweet ſcented ſtarry 

ellow narciſſus, hath a bulbous root; narrow leaves; 
ere flower-ſtalk, a foot or more high, terminated by 
a ſub-multiflorous ſpatha, protruding ſometimes but 
one, and ſometimes ſeveral entirely yellow flowers, ha- 
ving a companulated, fix-parted, ſmooth nectarium, 
half the length of the petals. 

10. The triandrus, or triandrous ruſh-leaved white 
narciſſus, hath a bulbous root; very narrow, ruſh-like 
leaves; erect flower-ſtalk, terminated by an uniflorous 
ſpatha, protruding one ſnowy-white flower, "pens 
a bell-ſhaped, crenated nectarium, half the lengt 
of the petals, and with moſtly triandrous or three ſta- 
mina, 

11. The trilobus, or trilobate yellow narciſſus, hath 
a bulbous root; narrow ruſh-like leaves; erect flower- 
ſtalks, terminated by a ſub-multiflorous ſpatha, pro- 
truding ſometimes but one or two, and ſometimes ſe- 
veral, yellow flowers, baving a 3 three · lobed 
nectarium, half the length of the petals. 

12. The minor, or yellow winter daffodil, hath e 
ſmall bulbous root ; plane leaves, eight or ten inches 
long, and more than half a one broad; an erect flower- 
ſtalk, terminated by an uniflorous ſpatha, portruding 
one nodding yellow flower, with ſpear- ſhaped petals, 
having an obconic, ſix-parted, waved nectarium, equal 
to the length of the corolla; flowering in winter, or 
very early in ſpring. 

All theſe 12 ſpecies of nareiſſus are of the bulbous- 
rooted tribe, and univerſally perennial in root, but an- 
nual in leaf and flower-flalk; all of them riſing annual- 
ly in ſpring, immediately from the crown of the bulb, 
firſt the leaves, and in the midſt of them the flower- 
ſtalk, one only from each root, entirely naked or leaf- 
leſs, each terminated by a ſpatha or ſheath, which o- 
pens on one ſide to protrude the flowers, and then wi- 
thers ; the flowers, as before obſerved, are all hexa- 
petalous, each furniſhed with a nectarium in the centre, 
and are univerſally hermaphrodite : they are large and 
conſpicuous, appearing moſtly in the ſpring-leafon, 

encrally from March or April until June, ſucceeded 
- ripe ſeed in July; then the leaves and flower- (talks 
decay, and the roots deſiſt from growing for ſome 
time; at which period of reſt is the only proper time 
to take up or trauſplant the roots from one place to 
another, or to ſeparate the offsets; for they all mul- 
tiply abundantly by offset young bulbs from the main 
root, infomuch that a fingle bulb will in one or two 
years be increaſed into a large cluſter of ſeveral bulbs, 
cloſely placed together, and which every ſecond or 
third year ſhould be taken up at the above period in 
order to be ſeparated; and each offset ſo ſeparated 
commences a diltind plant, which being planted again 
in autumn, produces flowers the following ſummer, 
alike in every reſpect to thoſe of their reſpective parent- 


bulbs. All the ſpecies are fo hardy that they proſper 
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in any common ſoil of a garden : obſervin 

to allow the finer ſorts of polpanithis — * , 
ticular, principally a warm dry ſituation; all the are N 
may be planted any where in the open dry borders and 
flower-beds. 

NARCOTICS, in medicine, ſoporiferous drug: 
which bring on a ſtupefaction. Among narcotics * 
molt eminent are thoſe uſually prepared for medicina] 
uſes of the whole poppy, eſpecially opium ; as alſo all 
thoſe prepared of mandragoras, hyoſciamus, ſtramo. 
nium, and datura. 

NARDO, a pretty populous town in the kingdom 
of Naples, and in the Terra d'Otranto, with the title 
of a duchy and a biſhop's ſee. E. Long. 18. 27. N. 
Lat. 43. 28. 

NARRATION, in oratory, poetry, and hiſtory, 
a recital or rehearſal of a fact as it happened, or when 
it is ſuppoſed to have happened. See Oxaroxy, 
no 26. 123. 

Concerning NAR RATION and Deſcription, we have 
the following rules and obſervations in the Elements 
of Criticiſm. | 

1. The firſt rule is, That in hiſtory the reflection 
ought to be chaſte and ſolid ; for while the mind is in- 
tent upon truth, it is little diſpoſed to the operations 
of the imagination. Strada's Belgic hiſtory is full of 
poetical images, which, being diſcordant with the 
ſubjeR, are unpleaſant ; and they have a till worſe 
effect, by giving an air of fiction to a genuine hiſtory, 
Such flowers ought to be ſcattered with a ſparing 
hand, even in epic poetry ; and at no rate are they 
proper, till the reader be warmed, and by an enlivened 
imagination be prepared to reliſh them : in that ſtate 
of mind, they are agreeable ; but while we are ſedate 
and attentive to an hiſtorical chain of facts, we reject 
with diſdain every fiction. 

2. Vida, following Horace, recommends a mo- 
deft commencement of an epic poem; giving for a 
reaſon, That the writer ought to huſband his fire, 
Beſides, bold thoughts and figures are never reliſhed 
till the mind be heated and thoroughly engaged, which 
is not the reader's caſe at the commencement. Homer 
introduces not a fingle ſimile in the firſt book of the 
Iliad, nor in the firſt book of the Odyſſey. * On 
the other hand, Shakeſpeare begins one of his plays 
with a ſentiment too bold for the moſt heated imag!- 
nation : 


Bedford. Hung be the heav'ns with black, yield day 
to night! 
Comets, importing change of times and ſtates, 
Brandiſh your cryſtal treſſes in the ſky, 
And with them ſcourge the bad revolting ſtars, 
That have conſented unto Henry's death! 
Henry the Fifth, too famous to live long ! 
England ne*cr loſt a king of ſo much worth. 
Firſt part Henry VI. 


The paſſage with which Strada begins his hiſtory, 12 
too poetical for a ſubject of that kind; and at any rate 
too high for the begianing of a grove performance. : 
3. A third rule or oblervation is, Pnat where =e ſu 
ject is intended for entertainment ſolely, not tor 0 
ſtruction, a thing ougit to be deicribed as it mow 
not as it 15 1n reality, In rungen i's for example, t! 


2 10 octi in ſome de- 
impulſe upon the ground 1s propurtioned in ores 


rations 
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e celerity of motion; though in appearance 
pro * for a perſon in ſwift motion ſeems to 
ſeim the ground, and ſcarcely to touch it. Virgil, with 

eat taſte, deſcribes quick running according to ap- 
-arance ; and raiſes an image far more lively, than by 


adhering ſcrupulouſly to truth : 
Hos ſuper advenit Volſca de gente Camilla, 


Agmen agens equitum et florentes ære catervas, 
Bellatrix : non illa colo calathiſve Minervz 
Fœmineas aſſucta manus ; ſed prælia virgo 
Dura pati, curſuque pedum przvertere ventos. 
Illa vel intactæ ſegetis per ſumma volaret 
Gramina : nec teneras curſu læſiſſet ariſtas: 
vel mare per medium, fluctu ſuſpenſa tumenti, 


Ferret iter; celeres nec tingeret æquore plantas. 
AEneid. vii. 803. 


4. In narration as well as in deſcription, objects 
ought to be painted ſo accurately as to form in the 
mind of the reader diſtin and lively 4 * E- 
very uſeleſs circumſtance ought indeed to be ſuppreſs- 
ed, becauſe every ſuch circumſtance loads the narra- 
tion; but if a circumſtance be neceſſary, however 
ſlight, it cannot be deſcribed too minutely. The force 
of language conſiſts in raiſing complete images; which 
have the effect to tranſport the reader as by magic in- 
to the very place of the important action, and to con- 
vert him as it were into a ſpectator, beholding every 
thing that paſſes. The narrative in an epic poem 
ought to rival a picture in the livelineſs and accuracy 
of its repreſentations : no circumſtance muſt be omit- 
ted that tends to make a complete image; becauſe an 
imperfect image, as well as any other imperfect con- 
ception, is cold and unintereſting. We ſhall illuſtrate 
this rule by ſeveral examples, giving the firſt place 
to a beautiful paſſage from Virgil: | 


Qualis papuled moerens Philomela ſub umbra 
Amiſſos queritur foetus, quos durus arator 
Obſervans nido implumes detraxit. 

Georg. lib. 4. J. 511. 
The poplar, plowman, and Wu be , though 
not eſſential in the deſcription, tend to 2 2 a com- 
plete image, and upon that account are an embelliſh- 
ment, 


Apain : 
Hie viridem ZEneas frondenti ex ilice metam 
Conſtituit, ſignum nautis. Encid. v. 129. 


Horace addreſſing to fortune: 
Te pauper ambit ſollicita prece 
Ruris colonus : te dominam æquoris, 
Quicumque Bul:yna ſaceſſit 
Carpathium pelagus carina. 
Carm. lib. 1. ode 35. 
—— Illum ex mæœnibus hoſticis 
Matrona beYantis tyranni 
Pioſpiciens, et adulta virgo, 
Suſpiret : Ehen, ne rudis agminum 
Sponſus laceſſat regius aſpcrum 
Tactu Iconem, quem cruenta 
Per medias rapit ira cædes. 
, Carm. lib. 3. ode 2. 
de kose ſays, « You may as well 80 about to turn 
10 to ice by fanning in his face with a peacoch's 
i The pcacock's teather, not to mention the 


beauty of the object, completes the image: an aceu- Narration. 
rate image cannot be formed of that fanciful opera- | 
tion, without conceiving a particular feather ; and 
one is at a Joſs when this is neglected in the deſcrip- 
tion. Again,“ The rogues lighted me into the river 
with as little remorſe, as they would have drown'd a 
bitch's blind puppies, fifteen i th' litter.“ 


Old Lady. You would not be a queen? 

Anne. No, not for all the riches under heaven. 

O14 Lady. Tis ſtrange : a three-pence bow'd would 
hire me, old as I am, to queen it. 

Henry VIII. ad. 2. ſe. 5. 

In the following paſſage, the action, with all its ma- 
terial circumſtances, is repreſented ſo much to the life, 
that it would ſcarce appear more diltin& to a real ſpec- 
tator ; and it is the manner of deſcription that con- 
tributes greatly to the ſublimity of the paſſage. 


He ſpake ; and to confirm his words, out- flow 
Millions of flaming ſwords, drawn from the thighs 
Of mighty cherubim ; the ſudden blaze 
Far round illumin'd hell: highly they rag'd 
Againſt the Highelt, and fierce with graſped arms, 
Claſh'd on their ſounding ſhields the din of war, 
Hurling defiance toward the vault of heav'n. 
Milton, 6b. 1. 
The following paſſage from Shakeſpeare falls not 
much ſhort of that now mentioned in particularity of 
deſcription : 


O you hard hearts! you cruel men of Rome! 
Knew you not Pompey ? Many a time and oft 
Have you climb'd up to walls and battlements, 
To tow'rs and windows, yea, to chimney-tops, 
Your infants in your arms; and there have ſat 
The live-long day with patient expectation 
To ſee great Pompey paſs the ſtreets of Rome; | 
And when you ſaw his chariot but appear, | 
Have you not made an univerſal ſhout, | N 
That Tyber trembled underneath his banks, 1 
To hear the replication of your ſounds, : 1 
Made in his concave ſhores ? 
Julius Cæſar, act 1. fc. 1. 
The following paſſage is ſcarce inferior to either of 
thoſe mentioned: 1 


« Far before the reſt, the ſon of Oſſian comes; 
bright in the ſmiles of youth, fair as the firſt beams 
of the ſun. His long hair waves on his back : his 
dark brow is half beneath his helmet. The ſword 
hangs looſe on the hero's fide ; and his ſpear glitters 
as he moves. I fled from his terrible eye, King of 
high Temora.“ Fingal. 


The Henriade of Voltaire errs greatly againſt the 
foregoing rule : every incident is touched in a ſummary 
way, without ever deſcending to circumtances. This 
manner is good in a general hiſtory, the purpoſe of 
which is to record important tranſactions: but in a 
fable it is cold and unintereiting ; becauſe it is imprac ö 
ticable to form diſtiuct images of perſous or things re- 
preſented in a manner ſo ſuperficial, 

It is obſerved above, that every uſeleſs circum tance 
ought to be ſuppreſſed. The crowding ſuch circum- 
ſtances is, on the one hand, not Jeſs to be avoided, 
than the conciſeneſs for which Voltaire is blamed, on 


the other. In the Eneid, Barce, the nurſe od Si. 
g chaus, 
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troduced for a purpoſe not more important than to call 
Auna to her ſiſter Dido: and that it might not be 
thought unjuſt in Dido, even in this trivial circum- 
ſtance, to prefer her huſband's nurſe before her own, 
the poet takes care to inform his reader, that Dido's 
nurſe was dead. To this may be oppoſed a beautiful 
paſſage in the ſame book, where, after Dido's laſt 
ſpeech, the poet, without detaining his readers by de- 
ſcribing the manner of her death, haitens to the la- 
mentation of her attendants : 


Dixerat: atque illam media inter talia ferro 

Collapſam aſpiciunt comites, enſemque cruore 

Spumantem, ſparſaſque manus. It clamor ad alta 

Atria, concuſſam bacchatur fama per urbem; 

Lamentis gemituque et foemineo ululatu 

Tecta fremunt, reſonat magnis plangoribus æther. 
Lib. 4. |. 663. 


As an appendix to the foregoing rule, may be added 
the following obſervation, That to make a ſudden and 
ſtrong impreſſion, ſome ſingle circumſtance, happily 
ſelected, has more power than the moſt laboured de- 
ſcription. Macbeth, mentioning to his lady ſome 
voices he heard while he was murdering the King, 
ſays, 

7 here's one did laugh in ſleep, and one ery'd Murder! 

They wak'd each other; and I ſtood and heard them; 

But they did ſay their prayers, and addreſs them 

Again to ſleep. 

Lady. There are two lodg'd together. 
Macbeth. One cry'd, God bleſs us! and, Amen! 
the other; 

As they had ſeen me with theſe hangman's hands. 

Liſtening their fear, I could not ſay, Amen, 

When they did ſay, God bleſs us. 

Lady. Conſider it not fo deeply. 
Macbeth. But wherefore could not I pronounce 
Amen? 
I had moſt need of bleſſing, and Amen 
Stuck in my throat. 
Lady. Theſe deeds muſt not be thought 
After thele ways; ſo, it will make us mad. 
Macbeth. Methought, I heard a voice cry, 
Sleep no more! 


Macbeth doth murder ſleep, &c. 
Deſeribing prince Henry: 


Act 2. fe. 3- 


I ſaw young Harry, with his beaver on, 

His cuiſſes on his thighs, gallantly arm'd, 

Riſe from the ground like feather'd Mercury; 

And vaulted with ſuch eaſe into his ſeat, 

As if an angel dropt down from the clouds, 

To turn and wind a fiery Pegaſus, 

And witch the world with noble horſemanſhip. 

Firſt part Henry IV. adt 4. ſc. 2. 
King Henry. Lord Cardinal, if thou think'ſt on 

Heavea's bliſs, | 

Hold up thy hand, make ſignal of thy hope. 

He dies, and makes no ſign! | 
Second part Henry VI. ad 3. ſc. 10. 


The ſame author, ſpeaking ludicrouſly of an army 
debilitated with diſeaſes, ſays, 


« Half of them dare not ſhake the ſnow from off 
their caſſocks, leſt they ſhake themſelves to pieces.“ 
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Narration. chæus, whom we never hear of before nor after, is in- 


of wheat hid in two buſhels of chaff; you ſhall ſcek all 
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% I have ſeen the walls of Balelutha, but they were ke. 
deſolate. The flames had reſounded in the halls; = Y 
the voice of the people is heard no more, The ftrez 
of Clutha was removed from its place by the fall of C 
walls. The thillle ſhook there its lonely head: the 
moſs whiſtled to the wind. The fox looked out Ln 
the windows: and the rank graſs of the wall Waved 
round his head. Deſolate is the dwelling of Morn: 


ſilence is ia the houſe of her fathers,” Fingal, 


To draw a character is the maſter- ſtroke of deſcrip. 
tion. In this Tacitus excels: his portraits are natural 
and lively, not a feature wanting or miſplaced, Shake. 
ſpeare, however, exceeds Tacitus in livelineſs ; ſome 
characteriſtical circumitance being generally invented 
or laid hold of, which paints more to the life than 
many words. The following inſtances will explain our 
meaning, and at the lame time prove our obſervation 
to be jutt. | | 


Why ſhould a man, whoſe blood is warm within, 
Sit like his grandlire cut in alabaſter? 
Sleep when he wakes, and creep into the jaundice, 
By being peeviſh? I tell thee what, Anthonio, 
(I love thee, and it is my love that ſpeaks), 
There are a ſort of men, whoſe viſages 
Do cream and mantle like a ſtanding pond; 
And do a wilful itillneſs entertain, 
With purpoſe to be dreſs'd in an opinion 
Of wiſdom, gravity, profound conceit ; 
As who ſhould ſay, I am Sir Oracle, 
And when I ope my lips, let no dog bark! 
O my Anthonio! I do know of thoſe, 
That therefore only are reputed wiſe, 
For ſaying nothing. 
Merchant of Venice, act. 1. ſe. 2. 
Again: 
„ Gratiano ſpeaks an infinite deal of nothing, more 
than any man in all Venice: his reaſons are two grains 


day ere you find them; and when you have them, they 
are not worth the ſearch.” Ibid. 


In the following paſſage, a character is completed by 
a ſingle ſtroke : 


Shallow. O the mad days that TI have ſpent; and to 
ſee how many of mine old acquaintance are dead. 

Silence. We ſhall all follow, couſin. 

Shallow. Certain, ?tis certain, very ſure, very ſure; 
2 the Pfalmiſt ſaith) is certain to all: all ſhall 
die. ow a good yoke of bullocks at Stamford fair! 

Slender. Truly, couſin, I was not there. 

Shallow. Death is certain. Is old Double of your 
town living yet? 

Silence.. Dead, Sir. g 

Shallow. Dead! ſee, ſee; he drew a good bow: and 
dead. He ſhot a tine ſhoot. How a ſcore of ewes now! 

Silence. Thereafter as they be. A ſcore of good 
ewes may be worth ten pounds. | | 

Shallow. And is old Double dead ? 

Second part Henry IV. act. 3. fer 3. 


Deſcribing a jealous huſband: 


« Neither preſs, coffer, cheſt, trunk, well, vault, wa 
he hath an abſtract for the remembrance of ſuch 22 
and goes to them by his note. There is no hiding) 


in the houſe,” Merry Wives of Windſor, 


ation. Cong 


— OO <= EAST w_. 2 —— — 


NA K | 
tere has an inimitable ſtroke of this kind in his 
comedy of Love for Love: 


Legend, Well, father, and how do all at home? 
. fore brother Dick, and brother Val? 

Sir Sampſon. Dick, body o' me, Dick has been dead 
theſe two years. I writ you word when you were at 


Leghorn. 


' Meſs, that's true; marry, I had forgot. Dick's: 
Ben. Mels Andi: y 2073 


dead, as you ſay. 
Faltaff ſpeaking of Ancient Piſtol: 


« He's no ſwaggerer, hoſteſs; a tame cheater i'faith; 
you may ſtroak him as gently as a puppy-greyhound 
he will not ſwagger with a Barbary hen, if her feathers 
turn back in any ſhew of reſiſtance.” 


Second part Henry IV. ad 2. ſc. 9. 


Oſſian among his other excellencies is eminently ſuc- 
ceſsful in drawing characters; and he never fails to de- 
light his reader with the beautiful attitudes of his he- 
rocs, Take the following inſtances: 


« O Oſcar! bend the firong in arm; but ſpare the 
feeble hand. Be thou a ſtream of many tides againſt 
the foes of thy people; but like the gale that moves the 
graſs to thoſe who aſk thine aid. —-So Tremor lived; 
ſuch Trathal was; and ſuch has Fingal been. My arm 


was the ſupport of the injured ; and the weak reſted 
behind the lightning of my ſteel.” 


« We heard the voice of joy on the coaſt, and we 


thought that the mighty Cathmor came. Cathmor the 
friend of ſtrangers! the brother of red-haired Cairbar! 
But their ſouls were not the ſame ; for the light of hea- 
ven was 1n the boſom of Cathmor. His towers roſe on 
the banks of Atha: ſeven paths led to his halls: ſeven 
chiefs ſtood on theſe paths, and called the ſtranger to 


the feaſt. But Cathmor dwelt in the wood to avoid the 
voice of praiſe,” 


«* Dermid and Oſcar were ane: they reaped the 
battle together, Their friendſhip was ſtrong as their 
lice]; and death walked between them to tlie field. 
They ruth on the foe like two rocks falling from the 
brow of Ardven. Their ſwords are ſtained with the 
blood of the valiant; warrſors faint at their name. 


Who is equal to Oſcar but Dermid ? who to Dermid 
but Oſcar 2? 


Son of Comhal, replied the chief, the ſtrength of 
Morni's arm has failed: 1 attempt to draw the {word 
of my youth, but it remains in its place: I throw the 
| ſpear, but it falls ſhort of the mark: and I feel the 

weipht of my ſhield, We decay like the graſs of the 
mountain, and our ſtrength returns no more. I have 
a ſon, O Fingal! his ſoul has delighted in the actions 
of Morni's youth ; but his ſword has not been fitted 
gain t the toe, neither has his fame begun. I come 
on him to battle, to direct his arm. His renown will 
ea ſun to my ſoul, in the dark hour of my departure. 


Tn the _ of Morni were forgot among the peo— 
ere. tac heroes would only ſay, Behold * father 


Some writers, 
contradiction ; 
es; and ſome 


through heat of imagination, fall into 
ſome are guilty of downright abſurdi— 
api) even rave like madmen. Againſt ſuch 
errors one cannot be more effectually warned 


4 


5 . . 
ian by collecting inſtances ; and the firſt (hall be of a 
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contradiction, the moſt venial of all. Virgil ſpeaking Narration. 


WW 


of Neptune, 


Interea magno miſcere murmure pontum, 
Emiſſamque hyemem ſenfit Neptunus, et imis 
Stagna refuſa vadis: graviter commotus, et alto 
Proſpiciens, ſumma placidum caput extulit und. 
Eneid. i. 128. 
Again: 
When firſt young Maro, in his boundleſs mind, 
A work t'outlaſt immortal Rome defigned. 
Eſſay on Criticiſm, I. 30. 
The following examples are of abſurdities. 
& Alii pulſis e tormento catenis diſcerpti ſectique, 
dimidiato corpore pugnabant ſibi ſuperſtites, ac pe- 
remptæ partes ultores.“ Strada, dec. 2. l. 2. 


Il pover huomo, che non ſen?” era accorto, 
Andava combattendo, ed era morto. Berni. 


He fled, but flying, left his life behind. 
Iliad xi. 443. 
Full through his neck the weighty falchion ſped: 
Along the pavement roll'd the mutt'ring head. 
Odyſſey xxii. 365. 
The laſt article is of raving like one mad. Cleopatra 
ſpeaking to the aſpic, 


Welcome, thou kind deceiver, 

Thou beſt of thicves; who, with an eaſy key, 

Doft open life, and unperceiv'd by us 

Even ſteal us from ourſelves; diſcharging ſo 

Death's dreadful office, better than himſelf; 

Touching our limbs ſo gently into ſlumber, 

That Death ſtands by, deceiv'd by his own image, 

And thinks himſelf but ſleep. 

8 Dryden, All for Love, act 5. 

Having diſcuſſed what obſervations occurred upon 
the thoughts or things expreſſed, we proceed to what 
more peculiarly concern the language or verbal dreſs. 
As words are intimately connected with the ideas they 
repreſent, the emotions raifed by the ſound and by the 
ſenſe ought to be concordant. An elevated ſubject re- 
quires an elevated ſtyle; what is familiar, ought to be 
familiarly expreſſed: a ſubjeQ that is ſerious and im- 
portant, ought to be clothed in plain nervous language: 
a deſcription, on the other hand, addreſſed to the ima- 
gination, is ſuſceptible of the higheſt ornaments that 
ſounding words and figurative expreſſion can beſtow 
upon it. | 

We ſhall give a few examples of the foregoing rules. 
A poet of any genius is not apt to dreſs a high ſub- 
ject in low words; and yet blemiſhes of that kind are 
found even in claſſical works. Horace, obſerving that 
men are ſatisfied with themſelves, but ſeldom with 
their condition, introduces Jupiter indulging to each 
his own choice: 


Jam faciam quod vultis: eris tu, qui modo miles, 

Mercator: tu, conſultus modo, ruſticus: hinc vos, 

Vos hinc mutatis diſcedite partibus: eia, 

Quid ſtatis? noliot: atqui licet eſſe bcatis, 

vid cauſæ eſt, merito quin illis Fupiter ambas 
Tratas buccas inflet? neque ſe fore poſthac 
Tam facilem dicat, votis ut preheat aurem ? 
Sat. lib. 1. fat. 1. l. 16. 

Jupiter in wrath puffing up both cheeks, is a low and 
even ludicrous expreſſion, far from ſuitable to the gra- 
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Narration. vity and importance of the ſubject: every one mult 


feel the diſcordance. The following couplet, finking 
far below the ſubjeR, is no leſs ludicrous : 


Not one looks backward, onward ſtill he goes, 
Yet ne'er looks forward farther than his noſe. 
Eſſay on Man, ep. iv. 223. 
Oa the other hand, to raiſe the expreſſion above the 
tone of the ſubject, is a fault than which none is more 
common. Take the following inſtances : 


Orcan le plus fidele a ſerver ſes deſſe ins, 
Ne ſous le ciel brilant des plus noirs Affricains. 
Bajazet, act 3· ſc. 3, 
Les ombres par trois fois ont obſcurci les cieux 
Depuis que le ſommeil n'eſt entre dans vos yeux; 
Et le jour a trois fois chaſle la nuit obſcure 
Depuis que votre corps languit ſans nourriture. 
Phedra, act 1. ſc. 3. 
Aſueris. Ce mortel, qui montra tant de zéle pour 
moi, Vit-il encore? 
Aſaph. Il voit Paſtre qui vous Eclaire. 
Eſther, ad 2. ſe. 3. 
Oui, c'eſt Agamemnon, c'eſt ton roi qui t'eveille; 
Viens, reconnois la voix qui frappe ton oreille. 
Iphigenie. 
No jocund health that Denmark drinks to-day, 
But the great cannon to the clouds ſhall tell; 
And the king's rowſe the heav'n ſhall bruit again, 
Reſpeaking earthly thunder. 
Hamlet, act 1. ſc. 2. 


— In the inner room 
I ſpy a winking lamp, that weakly ſtrikes 
The ambient air, ſcarce kindling into light. 
Southerne, Fate of Capua, ad 3. 
Ia the funeral orations of the biſhop of Meaux, the 
following paſſages are raiſed far above the tone of the 
ſubjed: 


L' Ocean etonne de ſe voir traverſe tant de fois, en 
des appareils ſi divers, et pour des cauſes ſi differentes, 
Kc.“ P. 6. 


“ Grande reine, je ſatisfais à vos plus tendres defirs, 
quand je celebre ce monarque; et ſon cœur qui n'a ja- 
mais vecu que pour lui, fe eveille, tout poudre qu'il 
«ſt, et devient ſenſible, meme fous ce drap mortuaire, 
au nom d'un epoux fi cher.” g p. 32. 


The following paſſage, intended, one would imagine, 
as a receipt to boil water, is altogether burleſque by 
the laboured elevation of the diction: 


A maſſy caldron of ſtupendous frame 

They brought, and plac'd it o'er the riſing flame: 

Then heap the lighted wood; the flame divides 

Beneath the vaſe, and climbs around the fides: 

In its wide womb they pour the ruſhing ſtream; 

The boiling water bubbles to the brim, 

Iliad. xviii. 405. 

In a paſſage at the beginning of the 4th book of 
Telemachus, one feels a ſudden bound upward without 
preparation, which accords not with the ſubject: 


« Calypſo, qui avoit &té juſqu' a ce moment immo- 
bile et tranſportée de plailir en Ecoutant les avantures 
de Telemaque, Pinterrompit pour lui faire prendre 
quelque repos, Il eſt tems, lui dit-elle, que vous alliez 
golter la douceur du ſommeil aprés tant de travaux. 
Vous n'avez rien à cralndre ici; tout vous eſt favora- 


ble. Abandonnez vous done à la joye. Goutez li Ras 
paix, et tous les autres dons des dieux dont vous ali 1 
etre comblé. Demain, quand l' Aurore avec fer doi 7 
de riſes entr'ouvira les portes dorees de I' Orient et f 
le chevaux du foleil fortans de Ponde amere rebandro 
les flames du jour, pour chaſſer devant eux toute, le 
et2iles du ciel, nous reprendrons, mon cher Teélema = 
hiſtoire de vos malheurs.“ es 


This obviouſly is copied from a ſimilar paſſage in the 
ZEneid, which ought not to have been copied, becauſe - 
it lies open to the ſame cenſure; but the force of au- 
thority is great: 


At regina gravi jamdudum ſaucia cura 
Vulnus alit venis, et cæco carpitur igni. 
Multa viri virtus animo, multuſque recurſat 
Gentis honos: herent infixi pectore vultus, 
Verbaque: nec placidam membris dat cura quietem 
Pgſtera Phebea luſtrabat lampade terras, 
Humentemque Aurora polo dimoverat umbram; 
Cum fic unanimem alloquitur maleſana {-rorem, 
Lib. iv. 1 

The language of Homer is ſuited to his ſubjeR, not 
leſs accurately than the actions and ſentiments of his 
heroes are to their characters. Virgil, in that particu- 
lar, falls ſhort of perfection: his language is ſtately 
throughout: and though he deſcends at times to the 
ſimpleſt branches of cookery, roaſting and boiling for 
example, yet he never relaxes a moment from the high 
tone. In adjuſting his language to his ſubject, no wri- 
ter equals Swift, We can recolle& but one exception. 
which at the ſame time is far from being groſs: The 
Journal of a modern Lady is compoſed in a ſtyle blend- 
ing ſprightlineſs with familiarity, perfectly ſuited to 
the ſubject: in one paſſage, however, the poet, devia- 
ting from that ſtyle, takes a tone above his ſubjeR, 
The paſfage we have in view begins J. 116. But let 
me now a while ſurvey, c. and ends at J. 135. 

It is proper to be obſerved upon this head, that wri- 
ters of inferior rank are continually upon the ſtretch 
to enliven and enforce their ſubje& by exaggeration 
and ſuperlatives. This unluckily has an effect contrary 
to what is intended: the reader, diſguſted with lan- 
guage that ſwells above the ſubjeR, is led by contraſt 
to think more meanly of the ſubje& than it may pol- 
fibly deſerve. A man of prudence, belide, will be no 
leſs careful to huſband his ſtrength in writing than in 
walking: a writer too liberal of ſuperlatives, exhauſts 
his whole ſtock upon ordinary incidents, and reſerves 
no ſhare to expreſs, with greater energy, matters of 
importance, 

Many writers of that kind abound ſo in epithets, as 
if poetry conſiſted entirely in high-ſounding words, 
Take the following inſtance: 


When black-brow'd night her duſky mantle ſpread, 
And wrapt in ſolemn gloom the fable ſky; 
When ſoothing ſl-ep her opiate dews had (hed, 

And ſeal'd in filken flumbers ev'ry eye: 
My wakeful thought admits no balmy relt, 

Nor the ſweet bliſs of ſoft oblivion ſhare: 
But watchful wo diſtracts my aching brealt, 

My heart the ſubject of corroding care: 
From haunts of men with wandring ſteps and low 
I ſolitary ſteal, and ſoothe my penſive wo. 


Here every ſubſtantive is faithfully attended Jury 
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4 to a ſecond remark, not leſs important 

3 Nen No perſon of reflection but mult be 
ſenſible, that an incident makes a ſtronger impreſſion 
on an eye-witneſs, than when heard at ſecond-hand. 
Writers of genius, ſeuſible that the eye is the beſt a- 
venue to the heart, repreſent every thing as paſſing in 
our fight; and, from readers or hearers, transform us 
as it were into ſpectators: 2 ſkilful writer conceals him- 
ſelf, and preſents his perſonages: in a word, every 
thing becomes dramatic as much as poſſible. Plutarch, 
de gloria Athenienſium, obſerves, that Thucydides 
makes his reader a ſpeRator, and inſpires him with 
the ſame paſſions as if he were an eye-witneſs, 

la the fine arts, it is a rule, to put the capital ob- 
jeQs in the ſtrongeſt point of view; and even to pre- 
ſent them oftener than once, where it can be done. In 
hiltory-painting, the principal figure is placed in the 
front, and in the belt light : an equeſtrian ſtatue is 
placed in a centre of ſtreets, that it may be ſeen from 
many places at once. In no compoſition 13 there greater 
opportunity for this rule than in writing: 

———— —-Sequitur pulcherrimus Aſtur, 

Aſtur equo fidens et verſicoloribus armis. | 

Eneid. x. 180. 


on. tumid epithet. 


— — Pull many a lady 

I've ey'd with beſt regard, and many a time 

Th' harmony of their tongues hath into bondage 
Brought my too diligent ear: for ſeveral virtues 
Have I lik'd ſeveral women; never any 

With ſo full ſoul, but ſome defect in her 

Did quarrel with the nobleſt grace ſhe ow'd, 

And put it to the foil. But you, O you, 

So perfect, and ſo peerleſs, are created 

Of every creature's beſt, Tempeſt, act 3. ſe. 1. 


Orlando. Whate'er you are 
That, in the deſart inacceſſible, 


Under the ſhade of melancholy boughs, - 


Loſe and negle& the creeping hours of time; 
If ever you have look'd on better days; 
If ever been where bells have knoll'd to church; 
If ever ſat at any good man's feaft ; 
If ever from your eye-lids wip'd a tear, 
And know what *tis to pity, and be pity'd; 
Let gentleneſs my ftrong inforcement be, 
In the which hope I bluſh, and hide my ſword. 

Duke ſen. True is it that we have ſeen better days; 
And have with holy bell been knoll'd to church; 
And ſat at good mens feaſts; and wip'd our eyes 
Of drops that ſacred pity had engender'd: 
And therefore fit you down in gentleneſs, . 
And take upon command what help we have, 
That to your wanting may be miniftred. 
: As you like it. 
With the converſing I forgot all time; 5 
5 ſcaſons and their change, all pleaſe alike. 

wet 1s the breath of morn, her riſing ſweet, 

ith charm of earlieſt birds; pleaſant the ſun 
hen brit on this delightful land he ſpreads 
Mabe beams, on herbs, tree, fruit, and flow'r 
* ering with dew; fragrant the fertile earth 

"ag loft ſhow'rs; and ſweet the coming on 

prom cv'ning mild, the blent night 

th this her ſolemn bird, and this fair moon, 


An! theſe th . . 
Was vin gems of heav'n, 40 ſtarry train ; 
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But neither breath of morn, when ſhe aſcends 

With charm, of earlieſt birds, nor riling ſun 

On this delightful land, nor herb, fruit, flow'r, 

Gliſtering with dew, nor fragrance after ſhowr's, 

Nor grateful ev'ning mild, nor filent night, 

With this her ſolemn bird, nor walk by moon, 

Or glittering ſtar-light, without thee is ſweet. 

Paradiſe Loft, book 4. J 634. 

6% What mean ye, that ye uſe this proverb, The fa- 
chers have eaten ſour grapes, and the childrens teeth 
are ſet on edge? As I live, faith the Lord God, ve 
ſhall not have occaſion to uſe this proverb in Ifracl. It 
a man keep my judgments to deal truly, he is juſt, he 
ſhall ſurely live. But if he be a robber, a ſhedder of 
blood; if he have eaten upon the mountains, and de- 
filed his neighbour's wife ; if he have oppreſſed the 
poor and needy, have ſpoiled by violence, have not re- 
ſtored the pledge, have lift up his eyes to idols, have 
given forth upon uſury, and have taken increaſe: ſhall 
he live? he ſhall not live: he ſhall ſurely die; and his 


blood ſhall be upon him. Now, lo, if he beget a ſon, 


that ſeeth all bis father's fins, and conſidereth, and doeth 
not ſuch like ; that hath not eaten upon the moun- 
tains, hath not lift up his eyes to idols, nor defiled his 
neighbour's wife, hath not oppreſſed any, nor with- 
held the pledge, neither hath ſpoiled by violence, but 
hath given his bread to the hungry, and covered the 
naked with a garment; that hath not received uſury 
nor increaſe, that hath executed my judgments, and 
walked in my ſtatutes: he ſhall not die for the iniquity 
of his father; he ſhall ſurely live. The ſoul that ſin- 
neth, it ſhall die; the ſon ſhall not bear the iniquity 
of the father, neither ſhall the father bear the iniquity 
of the ſon; the righteouſneſs of the righteous ſhall be 
upon him, and the wickedneſs of the wicked ſhall be 
upon him. Have I any pleaſure that the wicked ſhould 
die, ſaith the Lord God; and not that he ſhould re- 
turn from his ways, and live?“ Ezekiel xviii. 


A conciſe comprehenſive ſtyle is a great ornament 
in narration; and a ſuperfluity of unneceſſary words, 
not leſs than of circumſtances, a great nuiſance. A 
judicious ſelection of the ny circumſtances, clothed 
in a nervous ſtyle, is delightful. In this ſtyle, Tacitus 
excels all writers, ancient and modern. Inſtances are 
numberleſs: take the following ſpecimen. 


1 Crebra hinc prælia, et ſæpius in modum latrocinii: 
per ſaltus, per paludes; ut cuique fors aut virtus: te- 
mere, proviſo, ob iram, ob prædam, juſſu, et aliquando 
ignaris ducibus.” Annal. lib. 12. f 39. 


Aſter Tacitus, Offian in that reſpect juſtly merits 
the place of diſtinction. One cannot go wrong for ex- 
amples in any part of the book. | 

If a conciſe or nervous ſtyle be a beanty, tautology 
muſt be a blemiſh; and yet writers, fettered by verie, 
arc not ſufficiently careful to avoid this ſlovenly prac- 
tice: they may be pitied, but they cannot be juitified, 
Take for a ſpecimen the following inſtances, from the 
beſt poet, for verſification at leaſt, that England has 
to boaſt of. 

High on his helm celeſtial lightnings play, 

His beamy ſhield emits a living ray; 

The unwesry'd blaze inceſſant ſticams ſupplies, 

Like the red ſtar chat fires th* autumnal ſkies, 

lliad v. 5. 
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Strength and omnipotence invelt thy throne. 
Tbid. vii. 576. 
So ſilent fountains, from a rock's tall head, 
In ſable fireams ſoft trickling waters ſhed. 
Lid. ix. 19. 
His clanging armour rung. Ibid. xii. 94. 


Fear on their cheek, and horror in their eye. 
Ibid. xv. 4. 
The blaze of armour ſlaſh'd againſt the day. 
| Ibid. xvii. 736. 
As when the piereing blaſts of Boreas blow. 
Thid. xix. 380. 
And like the moon, the broad refulgent ſhield 
Blaz'd with long rays, and gleam'd athwart the field. 
. Thid. xix. 402. 
No - could our ſwiftneſs o'er the winds prevail, 
Or beat the pinions of the weſtern gale, 
All were in vail —— 


The humid ſweat from ev'ry pore deſcends. 
A Ibid. xxiii. 829. 
We cloſe this article with a curious inquiry. An ob- 
jet, however ugly to the light, is far from being ſo 
when repreſented by colours or by words. What is 


the cauſe of this difference? With reſpect to painting, 


the cauſe is obvious: a good picture, whatever the 
ſubje& be, is agreeable by the pleaſure we take in 


imitation z and this pleaſure overbalancing the diſa- 


83 of the ſubject, makes the picture upon 
t 


of an ugly object, the cauſe follows. To connect in- 
dividuals in the ſocial ſtate, no particular contributes 
more than language, by the power it poſſeſſes of an 
expeditious communication of thought, and a lively 
repreſentation of tranſactions. But nature hath not 
been fatisfied to recommend language by its utility 
merely : independent of utility, it is made ſuſceptible 


of many beauties, which are direRly felt, without any 


intervening reflection. And this unfolds the myſtery; 
for the pleaſure of language is ſo great, as in a livel 


deſcription to overbalance the diſagreeableneſs of the 
Image raiſed by it, This, however, is no encourage- 


ment to chooſe a diſagreeable ſubject; for the pleaſure 
is incomparably greater where the ſubje& and the de- 
ſcription are both of them agreeable. 

The following deſcriptioa is upon the whole a— 
greeable, though 
mal : 


Nine times the ſpace that meaſures day and night 
'Fo mortal men, he with his horrid crew 

Lay vanquiſh'd, rolling in the fiery gulf, 
Oonfounded though immortal! but his doom 
Reſerv'd him to more wrath ; for now the thought 
Both gf loſt happineſs and laſting pain 

Dorments him; round he throws his baleful eyes 
That witneſs'd huge affliction and diſmay, 

Mix'd with obdurate pride and ſtedfaſt hate: 

At once as far as angels ken he views 

The diſmal ſituation walte and wild: 

A dungeon horrible, on all ſides round 

As one great furnace flamed ; yet from thoſe flames 
No light, but rather darkneſs viſible 

Serv'd only to diſcover fights of wo, 

Regions of ſorrow, doleful ſhades, where peace 
And rett can never dwell, hope never comes 
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Still urges, and a-hery deluge, fed 


not an agreeable ſight ; and yet a fine deſeri 


Ibid. xix. 604. 


e whole agreeable. With reſpe& to the deſeription poetry and painting a fine effect. The picture, by 


i the ſubjeR deſcribed is in itſelf diſ- 


That comes to all; but torture without end V 
arr 


With rs ſulphur unconſum?d ! 
Such place eternal} juſtice had prepat'd 
For thoſe rebethous. Paradiſe lag, beok. 1,7. fo. 


An unmanly depreſſion of ſpirits in time of danger iz 


repreſentation of it will be reliſhed: * 
K. Richard, What muſt the King do now! mutt 
= he ſubmit ? 
The king ſhall do it: muſt he be depos'd? 
The king ſhall be contented : muſt he loſe 
The name of king? o' God's name, let it go; 
I'll give my jewels for a ſet of beads; 
My gorgeous palace, for a hermitage; 
y gay apparel, for an almſman's gown ; 
My figur'd goblets, for a diſh of wood; 
My ſceptre, for a palmer's walking-ſtaff; 
My ſubjects, for a pair of carved . 
And my large kingdom, for a little grave; 
A little, little grave; an obſcure grave. 
Or Pil be bury'd in the king's highway; 
Some way of common tread, where ſubjects feet 
May hourly trample on their ſovereign's head; 
For on my heart they tread now, whillt I live; 
And, bury'd once, why not upon my head? 
Richard II. af. 3. ſc.6. 
Objects that ſtrike terror in a ſpeRator, have in 


raiſing a ſlight emotion of terror, agitates the mind; 
and in that condition every beauty makes a deep im- 
preſſion. May not contralt heighten the pleaſure, by 
oppoling our prelent ſecurity to the danger of en- 
countering the object repreſented? 


—————— The other ſhape, 
If ſhape it might be call'd, that ſhape had none 
Diſtinguiſhable in member, joint, or limb; 
Or ſubſtance might be calld that ſhadow ſeem'd, 
For each ſeem'd either; black it ſtood as night, 
Fierce as ten furies, terrible as hell, 


And ſhook a dreadful dart. Par. loft, b. 2+ +. 666. 


— Now ſtorming fury roſe, 
And clamour ſuch as heard in heaven till now 
Was never : arms on clamour claſhing bray'd 
Horrible diſcord, and the madding wheels 

Of brazen chariots rag'd; dire was the noiſe 
Of conflict; overhead the diſmal hiſs 
Of fiery darts in flaming vollies flew, 

And flying vaulted either hoſt with fire. 

So under hery cope together ruſh'd- 

Both battles main, with ruinous aſſault 

And inextinguiſhable rage: all heaven 
Reſounded, and had earth been then, all earth 
Had to her centre ſhook. Thid. book 6. J. 207. 


Ghoſt. But that I am forbid 
To tel} the ſecrets of my priſon-houſe, 
I could a tale unfold, whoſe lighteſt word To 
Would harrow up thy ſoul, freeze thy young 0 A 
Make thy two eyes, like ſtars, ſtart from their ſpher 
Thy knotty and combined locks to part, 
And each particular hair to land on end, 
Like quills upon the fretful porcupine + 
But this eternal blazon muſt not be 


8. 
To cars of fl:h a nd blood. Hamlet, em 
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land, confined: within fixed limits, and under the ſame 'Nations!, 
government, 


Gratiano. Poor Deſdemona! I'm glad thy fa- 
tilher's dead: | 
Thy match was mortal to him; and pure grief, 
Shore his old thread in twain. , Did he Jive now, 
This Gght would make him do a deſp'rate turn: 
Yea, curſe his better angel from his fide, . 
And fall to reprobation. Othello, act 5. ſe. 8. 


Objects of horror muſt be excepted from the fore- 
oing theory; for no deſcription, however lively, is 
{ficient to overbalance the diſguſt raiſed even by the 
idea of ſuch objects. Every thing horrible ought 
therefore to be avoided in a deſcription. | 
NARWAL, in ichthyology. See Moxopon. 
NASSAU-$1tGen, a ſmall principality of Ger- 
many in the Weſterwalde, is in general a mountain- 
ous woody country, with ſome arable and paſture 
ground, and a good breed of cattle. Its manufac- 
tures are chiefly thoſe of iron and ſteel, having an iron 
miae in the ncighbouthood of Siegen. Count John 
the Younger, in 1626, embraced the Roman Catho- 
lic religion, and endeavoured to introduce it into the 
country; but the principality, upon the extinction of 
the line of Naſſau Siegen in 1743, falling to the line 
of Naſſau-Dietz, and therein to the prince of Orange, 
hereditary ſtadtholder of the United Provinces; the 
Proteltants were delivered from their apprehenſions of 
Popiſh tyranny and bigotry. The prince, on account 
of theſe territories, has a ſeat and voice at the diets 
of the empire and circle in the college of princes. His 
aſſeſſment in the matricula for Naſſau-Siegen is 773 
florins monthly ; and towards the maintenance of the 
chamber judicatory, 50 rix-dollars fix kruitzers and 
a haif, each term, The revenue of this principality is 
eſtimated at 100,000 rix-dollars. 
Nas8au-Dillenbourg, a principality of Germany, f- 
tuated near the former, It has not much arable land, 
but plenty of wood, good quarries of ſtone, ſome ſil- 
ver and vitriol, copper and lead, with ſtore of iron, 
for the working and ſmelting of which there are many 
forges and founderies in the country; and by theſe, 
end the (ale of their iron, the inhabitants chiefly ſub- 
ht. Calviniſm is the religion of the principality, 
which contains five towns and two boroughs, and be- 
longs entirely to William V. prince of Orange, and 
hereditary ſtadtholder of the United Provinces, whoſe 
lather luecceded to a part of it in 1739, on the death 
of prince Chriſtian, and to the reſt in 1743, on the 
death of prince William Hyacynth of Siegen. The 
EO on account of this principality alſo and Dietz, 
ns ſcat and voice in the college of princes, at the 
diets of the empire and circle. His aſſeſſment in the 
mairicula, for Naſſau-Dillenbourg, is 102 florins 
e ; and to the chamber-judicatory, 50 rix-dol- 
ars {ix and a half kruitzers, each term. His revenue 


from th; Gs . . 
07 tins principality is computed at above 130, ooo 
florine, 


in \9884v- Hadamar; a county of Germany, which, 
ke "ie year 1711, had princes of its own ; but now be- 

: N. wholly to William V. prince of Orange. 
1 £8, in anatomy, a term expreſſing thoſe two 
CLE parts of the body vulgarly called the 
oy 8 ON 2 collective term, uſed fur a conſider- 
= er of people inhabiting a certain extent of 
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NATIONAL vptzT; the money owing by go- 

verument. | 

In order to take a clear and comprehenſive view! of 
the nature of this national debt, it mult. frſt be pre- 
miſed, that after the Revolution, When new con- 
nections with Europe introduced a new ſyſtem of fo- 
reign politics,. the expences of the nation, not only in eu. 
ſettling the new eſtabliſhment, but in mainta'ning Commer. 
long wars, as principals, on the continent, for the ſe- 


curity of the Dutch barrier, reducing the French mo- 
.narchy, ſettling the Spaniſh ſucceſſion, ſupporting the 
houſe, of Auſtria, maintaining the liberties of the Ger- 


manic bedy, and other purpoſes, increaſed to an upuſual 
degree: inſomuch, that it was not thought adviſeable to 
raiſe-all- the expences of any one year by taxcs to be 
levied within that year, leſt the unaccuſtomed weight 
of them ſhould create murmurs among the people. It 
was therefore the policy of the times to anticipate the 
revenves of their polterity, by borrowing immenſe 
ſums for the current ſervice of the ſtate, aud to lay no 
more taxes upon the ſubject than would ſufhce to pay 
the annual intereſt of the ſums ſo borrowed : by this 


means converting the principal debt into a new ſpecies 


of property, transferable from one man to another at 
any time and in any quantity. A ſyſtem which ſeems 
to have had its original in the ſtate of Florence, A. P. 
1344: which government then owed about 60,000]. 


Sterling; and being unable to pay it, formed the 


principal into an aggregate ſum, called metaphorical- 
ly a mount or bank, the ſhares whereof were transfer- 
able like our ſtocks, with intereſt at 5 per cent. the 
prices varying according to the exigencies of the ſtate. 
This laid the foundation of what 1s called the national 
debt ; for a few long annuities created in the reign of 
Charles II. will hardly deſerve that name. And the 
example then ſet has been ſo cloſcly followed during 
the long wars ia the reign of queen Anne, and ſince, 
that the capital of the national debt, (funded and 
unfunded) amounted in January 1771 to above 
140,000,000 l.; to pay the intereſt of which, and the 
charges of management, amounting annually to up- 
wards of four millions and an half, the extraordinary 
revenues elſewhere enumerated + (excepting only the + See Re. 
land-tax and annual 'malt-tax) are in the firlt place venue. 
mortgaged and made perpetual by parliament. Per- 
petual we ſay; but ſtill redeemable by the ſame autho- 
rity that impoſed them: which, if it at any time can 
pay off the capital, will aboliſh thoſe taxes which are 
raiſed to diſcharge the intereſt. 

By this means the quantity of property in the king- 
dom is greatly increaſed in idea, compared with for- 
mer times; yet, if we coolly conſider it, not at all in- 
creaſed in reality. We may boalt of large fortunes, 
and quantities of money in the funds. But where does 
this money exiſt ? It exiſts only in name, in paper, in 

ublic faith, in parliamentary ſecurity : and that is 
undoubtedly ſufficient for the creditors of the, public 
to rely on. But then what 1s the pledge which the 
public faith has pawned for the ſecurity of theſe debts? 
'The land, the trade, and the perſonal induſtry of the 
ſubje& ; from which the money mult ariſe that ſup- 
plies the ſeveral taxes. In thele therefore, and theſe 
29 Z 2 only, 
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and intriofically exiſt: and of courſe the land, the 
trade, and the perſonal induſtry of individuals, are di- 
miniſhed in their true value juſt ſo much as they are 
pledged to anſwer. If A's income amounts to 1001. 
per annum; and he is ſo far indebted to B, that he 
pays him 501. per annum for his intereſt ; one half of 
the valueof A's property is transferred to Bthe creditor, 
The creditor's property exiſts in the demand which he 
has upon the debtor, and no where elſe; and the debtor 
is only a truſtee to his creditor for one half of the va- 
Ine of his income. In ſhort, the property of a credi- 
tor of the public conſiſts in a certain portion of the na- 
tional taxes: by how much therefore he is the richer, 


by ſo much the nation, which pays theſe taxes, is the 


oorer. 
The only advantage, that can reſult to a nation 
from public debts, is the increaſe of circulation, by mul- 
tiplying the caſh of the kingdom, and 5 a new 
ſpecies of currency, — at any time and in any 
quantity; always therefore ready to be employed in 
any beneficial undertaking, by means of this its tranſ- 
ferable quality; and yet producing ſome profit even 
when it hes idle and unemployed, A certain propor- 
tion of debt ſeems to be highly uſeful to a trading 
people; but what that proportion is, it is not for us to 
determine. This much is indiſputably certain, that 
the preſent * * of our national encumbrances 
very far exceeds all calculations of commercial bene- 
fit, and is productive of the greateſt inconveniencies. 
For, firſt, the enormous taxes, that are raiſed upon 
the neceſſaries of life for the payment of the intereſt 
of this debt, are a hurt both to trade and manufac- 
tures, by raiſing the price as well of the artificer's 
ſubſiſtence as of the raw material, and of courſe, in 
a much greater proportion, the price of the commo- 
dity elf, | Nay, the very increaſe of paper-circula- 
tion itſelf, when extended beyond what is requiſite for 
commerce or foreign exchange, has a natural tenden- 
cy to increaſe the price of proviſions as well as of all 
other merchandiſe, For as its effect is to multiply 
the caſh of the kingdom, and this to ſuch an extent, 
that much muſt remain unemployed, that caſh (which 
is the univerſa] meaſure of the reſpeQive values of all 
other commodities) muſt neceſlarily fink in its own va- 
Jue, and every thing grow comparatively dearer. Se- 
condly, if part of this debt be owing to foreigners, 
either they draw out of the kingdom annually a con- 
fiderable quantity of ſpecie for the intereſt ; or elſe it 
1s made an argument to grant them unreaſonable pri- 
vileges in order to induce them to refide here. Thirdly, 
if the whole be owing to ſubjects only, it is then 
charging the active and induſtrious ſubject, who pays 
his | Mk. of the taxes to maintain the indolent and 
idle creditor who receives them. Laſtly, and princi- 
pally, it weakens the internal ſtrength of a ftate, by 
anticipating thoſe reſources which ſhould be reſerved 
to defend it in caſe of neceſſity. The intereſt we now 
pay for our debts would be nearly ſufficient to main- 
tain any war that any national motives could require. 
And it our anceſtors in king William's time had an- 
nually paid, ſo long as their exigencies laſted, even a 
leſs ſum than we now annually raiſe upon their ac- 
counts, they would in the time of war have borne 
no greater burdens than they have bequeathed to 
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National. only, the property of the public creditors does really 
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and ſettled upon their poſterity in time of 

might have been eaſed the inftant the Ax 3 10 

ver. See Funps. 2 l 

— NATIVITY, or Narr var, the day of a per- 

ſon's birth. The word nativity is chiefly uſed in 

2 of the ſaints; as, the nativity of St John the 
aptiſt, &c. But when we fay the Nativity, it is 

underſtood of that of Jeſus Chriſt, or the feaft of 

Chriſt mas. 

NATOLIA, the modern name of the Leſſer Aſia 
being the moſt weſterly part of Turkey in Afia, and 
conſiſting of a large peninſula, which extends from 
the river Euphrates, as far as the Archipelago, th 

pelago, the 
ſeas of Marmora, the ſtraits of Galipoli and of Con- 
ſtantinople, which ſeparate it from Europe on the 
welt. It is bounded on the north by the Black ſez, 
and on the ſouth by the Mediterranean ſea. 

NATRUM, the nitre of the ancients, in natural 
hiſtory, is a genuine, pure, and native ſalt, extremely 
different from our nitre, and indeed from all the other 
native ſalts ; it being a fixed alkali, plainly of the na- 
ture of thoſe made by fire from vegetables, yet capable 
of a regular cryſtallization, which thoſe ſalts are not. 
It is found on the ſurface of the earth, or at very ſmall 
depths within it; and is naturally formed into thin 
and flat cakes or cruſts, which are of a ſpungy or ca- 
vernous ſubſtance, very light and friable, and, when 
pure, of a pale browniſh white; but as its ſpungy 
texture renders it very ſubje& to be fouled by earth 
received into its pores, it is often met with of a deep 
dirty brown, and not unfrequently reddiſh. 

Natrum, whether native or purified, diſſolves in a 
very ſmall quantity of water; and this ſolution is, in 
many parts of Aſia, uſed for waſhing ; where it is al- 
ſo made into ſoap, by mixing it with oil. Natrum re- 
duced to powder, and mixed with ſand or flints, or 
with auy other ftone of which cryſtal is the baſis, make 
them readily run into glaſs. Gold heated red-hot, 
and ſprinkled with a ſmall quantity of this ſalt, melts 
immediately; ſilver ignited and ſprinkled with it, melts 
in the ſame manner; as does alſo iron, copper, and the 
regulus of antimony, which melt much more eaſily 
than they otherwiſe would do. Mercury will not be 
mixed with it by any art, and indeed will not amalga- 
mate with metals if only a little of this ſalt be added. 
It is found in great abundance in many parts of Aſia, 
where the natives ſweep it up from the ſurface of the 
ground, and call it ſoap-earth, The earlieſt account 
we have of it is in the ſcriptures, where we find that the 
ſalt called nitre in thoſe times would ferment with vi- 
negar, and had an abſterſive quality, ſo that it was 
uſed in baths and in waſhing things. Solomon com- 
pares the ſinging of ſongs with a heavy heart, to the 
contrariety of vinegar and nitre; and Jeremiah ſays, 
that if the ſinner waſh himſelf with nitre, his ſin 1s 
not cleanſed off. Theſe are properties that aayt F 
ly agree with this ſalt, but not at all with our ſalt 

tre. 

NATTER-Jjack, in zoology, a ſpecies of RANA. 

NATURAL, in general, ſomething that relates to 
nature. See Nature, ful 

NarturAL Children, are thoſe born out of law 
wedlock. See BasTarD. | : b 

Natural Fundtiont, are thoſe actions * 
the aliments are changed and aſſimilated fo as ” = 


aral. come à p 
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f the body. K 
Ad ox in heraldry, is uſed where animals, fruits, 


are blazoned with the colours they natu- 
_ though different from the common colours 
I beraldry' and this is to prevent the armories being 
atokel of falſity, when blazoned with the names of 
colours unknown in heraldry. ; : 
NaTuRAL Note, in muſic, is uſed in oppoſition to 
flat and ſharp notes, which are called artificial notes. 


SCALE, &. 
See NoTE, is alſo uſed for ſomething coming im- 
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ATURAL m1sToxy, is that ſcience which not 
N only gives complete deſcriptions of natural pro- 
duRions in general, but alſo teaches the method of 
arranging them into claſſes, orders, genera, and ſpecies. 
This definition includes zoology, botany, 3 
Kc. But as a ſcience ſo various and comprehenſive 
could neither with propriety nor advantage be com- 
pletely diſcuſſed under the general title, we have to 
refer the reader to the article KinaGpoms (in Natural 
Hiſtory), where he will be directed to the different 
articles which conſtitute either the brauches or the 
objects of the ſcience, and which are all treated under 
their reſpective names.—In the preſent article it is 
propoſed to give a general and philoſophical view of 
the ſubject: To ſet forth, in a ſummary way, what- 
ever curious, worthy to be known, or not obvious to 
every obſerver, occurs in the three kingdoms of nature: 
with their conſtitution, laws, and œconomy; or, in 
other words, that all-wiſe diſpoſition of the Creator in 
relation to natural things, by which they are fitted to 
produce general ends and reciprocal uſes. 


SECT. I. Of the Terraqueous Globe in general, 
and its changes. 


Tus world, or the terraqueous globe, which we 
inhabit, is every-where ſurrounded with elements, and 
contains in its ſyperficies the three KinGpoms of Na- 
ture, as they are called: the foſſil, which conſtitutes the 
crult of the earth; the vegetable, which adorns the 
face of it, and draws the greateſt part of its nouriſh- 
ment from the foſſil kingdom; and the animal, which 
is ſuſtained by the vegetable kingdom. Thus theſe 
three kingdoms cover, adorn, and vary the ſuperficies 
of our earth. 

As to the 8TRATA of the EARTH and MOUNTAINS, 
3 far as we have hitherto been able to diſcover, the 
upper parts conliſt of rag- ſtone; the next of ſlate; the 
third of marble filled with petrifactions; the fourth 
3gai, of ſlate; and laſtly, the loweſt of free-ſtone. The 
habitable part of the earth, though it is ſcooped into 
various inequalities, yet is every-where high in com- 
pariſon with the water; and the farther it is from the 
ry idis generally higher, Thus the waters in the lower 
Places are not at relt, unleſs ſome obſtacle confines them, 
and by that means form lakes and marſhes. 

be SEA ſurrounds the continent, and takes up the 
22 part of the earth's ſuperficies, as GEOGRAPHY 
e us. Nay, that jt once ſpread over much the 
3 Lys 1 rv by its yearly de- 
, e rubbiſh left 1 
and other circumſtances, „„ 
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mediately out of the hands of nature: in which ſenſe it Natural. 
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ſtands oppoſed to faditious or artificial, which ſigni- 
fies ſomething wrought by art. See AR TIrIcIAL. 
Biſhop Wilkins obſerves, that there appears a world 
of difference between natural and artificial things, 
when viewed-with microſcopes. The firſt ever appear 
adorned with all imaginable elegance and beauty; the 
latter, though the moſt curious in their kind, infinitely 
rude and unhewn: the fineſt needle appears a rovgh 
bar of iron; and the moſt accurate engraving or em- 
boſſment as if done with a mattock or troweſ. 


HISTORY. 


The ſea-ſhores are uſually full of dead teflaceons 


animals, wrack, and ſuch like bodies, which are yearly 
thrown out of the ſea. They are alſo covered with 
ſand of various kinds, ſtones, and heaps of other 
things not very common. It happens, moreover, 
that while the more rapid rivers ruſh through narrow 
valleys, they wear away the ſides; and thus the friable 
and ſoft earth falls in, and its ruins are carried to diftant 
and winding ſhores ; whence it is certain, that the 
continent gains no ſmall increaſe, as the ſea ſubſides. 

The cLovups collected from exhalations, chiefly 
from the ſea, bnt likewiſe from other waters, and 
moiſt grounds, and condenſed in the lower regions of 
the ATMOSPHERE, ſupply the earth with rain; but 
ſince they are attracted by the mountainous parts of 
the earth, it neceſſarily follows, that thoſe parts muſt 
have, as is fit, a larger ſhare of water than the reſt. 
SPRINGS, which generally ruſh out at the foot of 
mountains, take their riſe from this very rain-water 
and vapours condenſed, that trickle through the holes 
and interſtices of looſe bodies, and are received into 
Caverns. 

Theſe afford a pure waTER purged by ftraining 
and rarely dry up in ſummer, or freeze in winter, 
ſo that animals never want a wholeſome and refreſhing 
liquor, 

The chief ſources of rivers are fountains and rills 
growing by gradual ſupplies 'nto ſtill larger and 
arger ſtreams; till at laſt, after the conflux of a vaſt 
number of them, they find no ſtop, but falling into 
the ſea with much rapidity, they there depoſit the 
united ſtores they have gathered, Aeg with foreign 
matter, and ſuch earthy ſubſtances as they tore off in 
their way. Thus the water returns in a circle whence 
it firſt drew its origin, that it may act over the ſame 
ſcene again, 

Marſhes ariſing from water retained in low grounds 
are filled with moſſy tumps, which are brought down 
by the water from the higher parts, or are produced 
by putrified plants. 

We often ſee new meadows ariſe from marſhes dried 
up. This happens ſooner when the ſphagnum (a kind 
of moſs) has laid a foundation; for this in proceſs of 
time changes into a very porous mould, till almoſt the 
whole marſh is filled with it. After that the ruſh 
ſtrikes root, aud along with the cotton-graſfes conſti- 
tutes a turf, raiſed in ſuch a manner, that the roots 
get continually higher, and thus lay a more firm foun- 
dation for other plats, till the whole marſh is changed 
into a fine and delightful meadow ; eſp<c ally if the 


water happens to work itſelf a new paſſage. 
: * F Y Hillocks, 
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Hillocks, that abound in low grounds, occaſion 
the earth to increaſe yearly, more than the country- 
man would wiſh, and ſeem to do hurt: but in this 
the great induſtry of nature delerves to be taken no- 
tice of, For by this means the barren ſpots become 
ſooner rich meadow and paſture land. Theſe hillocks 
are formed by the ant, by ſtones and roots, and the 
trampling of cattle: but the principal cauſe is the 
farce of the winter-cold, which in the ſpring railes 
the roots of .plants ſo high above the ground, that 
being expoſed to the air, they grow, and periſh; 
after which the golden maidenhairs fill the vacant 
places. 

Mountains, hills, valleys, and all the inequalities of 
the earth, though ſome think they take away much 
from its beauty, are ſo far from producing ſuch an 
effect, that on the contrary they give a more plcaſing 
aſpect, as well as great advantages. For thus the 
terreſtrial ſuperficies is larger; different kinds of 
plants thrive better, and are more caſily watered; and 
the rain-waters run in continual ſtreams into the ſea 
not to mention many other uſes in relation to winds, 
heat, and cold, Alps are the higheſt mountains, that 
reach to the ſecond region of the air, where trees 
cannot grow eret. The higher theſe Alps are, the 
the colder they are ceteris paribus, Hence the Alps 
in Sweden, Siberia, Switlerland, Peru, Brafil, Ar- 
menia, Alia, Africa, are perpctually. covered with 
ſnow, which becomes almoit as hard as ice. But if 
by chance the ſummer-heats be greater than ordinary, 
ſome part of theſe (ſtores melts, and runs through rivers 
into the lower regions, which by this means are much 
refreſhed. | 

It is ſcarcely to be doubted, but that the rocks and 
ſtones diſperſed over the globe were formed originally 
in, and from, the earth; but when torrents of rain 
have ſoftened, as they cafily do, the ſoluble earth, and 
carried it down into the lower parts, we imagine it 
happens, that theſe folid and heavy bodies, being laid 
bare, {tick out above the ſurface, We might alſo take 
notice of the wonderful effe& of the tide, ſuch as we 
ſee happen from time to time on the fea-ſhore, which 
being daily and niglaly aſſaulted with repeated blows, 
at length gives way, and breaks off, Hence we ſee in 
moſt places the rubbiſh of the ſca, and ſhores, 


The winter by its froſt prepares the earth and. 


mould, which thence are broken into very minute par- 
ticies, and thus, being put into a mouldering date, 
become more fit for the nouriſhment of plants ; nay, 
by its ſnow it covers the ſeeds, and roots of plants, 
and thus by cold defends them from the force of cold, 
We mult add alſo, that the piercing froſt of the win- 
ter purifies the atmoſphere and putrid waters, and 
makes them more wholeiome for animals. 

The perpetual ſucceſſion of heat and cold with us 
renders the ſummers more plcaſing ; and tho? the win- 
ter deprives us of many plants and animals, yct the 
perpetual ſummer within the tropics is not much more 
agreeable, as it often deſtroys men and other animals 
by its immoderate heat; though it mult be confeſſed, 
that thoſe regions abound with exquitite fruits. Our 
winters, though very troubleſome to a great part of 
the globe on account of their vehement and intenſe 
cold, yet are leſs hurtful to the inhabitants of the 
northern parts, as experience teſtiſies. Hence it hap» 


tural things ſhould contribute and leud a helping hand 
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pens, that we may live very conveniently on every pa Sed. | 
of the earth, as every different country hag üben 071 
advantages from nature. bi 

Tur ſeaſons, like every thing elſe, have their vi. 
ciſlitudes; their beginnings, their progreſs, and their 
end, 

The age of man begins from the cradle; pleaſin 
childhood ſucceeds; then active youth; e. 
manhood, firm, ſevere, and intent upon lclf-preſerva. 
tion; laſtly, old age creeps on, debilitates, and at 
length totally deſtroys our tottering bodies, 

The ſeaſons of the year proceed in the ſame way, 
Spri he jovial, playful infancy of all livi 

pring, the jovial, playful infancy of all living crea. 
tures, repreſents childhood and youth; for then plants 
{ſpread forih their luxuriant flowers, fiſhes exult, birds 
ling, every part of nature is intent upon generation, 
The ſummer, like middle age, exhibits plants, and 
trees every-where cloathed with green; it gives vigour 
to animals, and plumps them up; fruits then ripen, 
meadows look cheerful, cvery thing is full of life, 
On the contrary, autumn is gloomy; for then the leaves 
of trees begin to fall, plants to wither, inſects to 
grow torpid, and many animals to retire to their win- 
ter-quarters. 

The day proceeds with juſt ſuch ſteps, as the 
year. The morning makes every thing alert, and 
fit for buſineſs: the ſun pours forth his ruddy rays; 
the flowers, which had as it were ſlept all night, 
awake and expand themſelves again; the birds with 
their ſonorous voices and various notes make the 
woods ring, meet together in flocks, and ſacrifice to 
Venus. Noon tempts animals into the fields and 
paſtures; the heat puts them upon indulging their 
caſe, and even apaxe x obliges them to it. Evening 
follows, and makes every thing more ſluggiſh ; flowers 
ſhut up“, and animals retire to their lurking places. . 
Thus the ſpring, the morning, and youth, are proper Vis! 
for generation; the ſummer, noon, and manhood, are 114 
proper for preſervation ; and autumn, evening, and 
old age, are not unfitly likened to deſtruction. 


Ix order to perpetuate the eſtabliſhed courſe of na- 
ture, in a continued ſeries, the Divine Wiſdom has 
thought fit that all living creatures ſhould conſtantly 
be employed in producing individuals; that all na- 


towards preſerving every ſpecies z and laſtly, that the 
death and de/trudtion of one things ſhould always be 
ſubſervient to the production of another. Hence the 
objects of our preſent inquiry fall to be conſidered in 
a threefold view, that of propagation, preſervation, 
and death or deſirudion. 


| Secr, II. The Foffil Kingdom: 
I. PROPAGATION. 


IT is agreed on all hands, that ſtones are not or“ 
anical bodies, like plants and animals; and me 
— it is as Clear that they are not produced from 8 
egg, like the tribes of the other kingdoms. . 
the variety of foſſils is proportionate to the d * 
combinations of coaleſcent particles, and hence " 
ſpecies in the foſſil kingdom are not fo diſtinct as! 


n in 
the other two. Hence alſo the laws of genera”, 
| relation 
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n relation to ſoſſils 
dom. Geult to explain; an 
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have been in all ages extremely dif- 
d laſtly, hence have ariſen ſo many 
different opinions about them, that it would be end- 
leſs to enumerate them all. We therefore for the pre- 
ſent will content ourſelves with giving a very few ob- 
(-rvations on this ſubject. . 
That clay is the ſediment of the ſea is- ſufficiently 
roved by obſervation, for which reaſon it is generally 
found in great plenty along the coaſts, | 

The journals of ſeamen clearly evince, that a very 
minute ſand covers the bottom of the ſea; nor can it 
be doubted, but that it is daily eryſtalliſed out of the 

er. 

wy is now acknowledged by all, that teſtaceous 
bodies and petrifactions reſembling plants were once 
real animals or vegetables; and it ſeems likely that 
ſhells, being of a calcareous nature, have changed the 
adjacent clay, ſand, or mould, into the ſame kind of 
ſubſtance. Hence we may be certain that marble may 
generated from petrifactions; and therefore it is fre- 
quently ſeen full of them, 

Rap-ſtone, the common matter of our rocks, appears 
to be formed from a ſandy kind of clay ; but this 
happens more frequently where the earth is impreg- 
nated with iron. : 

Free-ſtone is a product of ſand; and the deeper the 
bed where it is found, the more compact it becomes; 
and the more denſe the ſand, the more eaſily it con- 
cretes, But if an alkaline clay chances to be mixed 
with the ſand, the free-ſtone is generated more readi— 
ly, as in the free-ftone called cos friatilis, particulis 
argillo-glarenſfis. ; | 

The flint is almoſt the only kind of ſtone, certainly 
the moſt common ſtone, in chalky mountains. It 
ſeems therefore to be produced from chalk. Whe- 
ther it can be reduced again to chalk, is left to others 
to inquire, | | ; 

Stalactites, or drop-ſtone, is compoſed of calcareous 
po adhering to a dry, and generally a vegetable 

dy. 

Incruſtations (Sy. Nat. 32. 5, 6, 7, 8.) are often 
gentrated, where a vitriolic water connects clayey and 
cantby particles together. 

Slate, by the vegetables that are often incloſed in it, 
ſeems to take its origin from a marſhy mould. 

Metals vary according to the nature of the matrix 
in which they adhere; e. g. the pyrites cupri Fahlu- 
nenſis contains frequently fulphur, arſenic, iron, cop- 
Per, a little gold, vitriol, alum, fometimes lead- ore, 
liver, and zine. Thus gold, copper, iron, zinc, 
arſenic, pyrites, vitriol, come out of the ſame vein. 
That very rich iron- ore at Normark in Vermilandia, 
2 it was cut tranſverſly by a vein of clay, was 
or, ah into pure ſilver. The number therefore of 
ut due le, wetter of foffls, exch ſerving for diffe 
will br 'Þ es according to their different natures, 

proportion as the different kinds of earths 
and ſtones are variouſly combined, | 


II. PatstervatiION. 


* _ are deſtitute of life and organiſation, 
lag 15 and not obnoxious to putrefaction; ſo they 
® 1 than any other kind of bodies. How 
we air contributes to this duration, it is eaſy to 

cive; ſince air hardens many ſtopes upon the ſu- 
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perficies of the earth, and makes them more ſolid, 


compact, and able to reſiſt the injuries of time. Thus Kingdom. 


it is known from vulgar obſervation, that lime, that has 
been long expoſed to the air, becomes hardened. The 
chalky mar] which they uſe in Flanders for building 
houſes, as long as it continues in the quarry is friable, 
but when dug up and expoſed to the air it grows gra- 
dually harder. | 
However -ignorant we may be of the cauſe why 
large rocks are every-where to be ſeen ſplit, whence 
fragments are frequently torn off; yet this we 
may obſerve, that fiſſures are cloſed up by water, which 
ets between them, and is detained there, and are 
conſolidated by cryſtal and ſpar. Hence we ſcarcely 


ever find any eryſtal, but in thoſe ſtones which have 


retained for ſome time in its chinks water loaded with 
{tony particles. In the ſame manner cryſtals fill the 
cavities in mines, and concrete into quartz ora debaſed 
eryſtal. 

It is manifeſt that ſtones are not only generated, 
augmented, and changed perpetually, from incruſta- 
tations brought upon moſs, but are alſo inereaſed by 
cryſtal, and ſpar. Not to mention that the adjacent 
earth, eſpecially if it be impregnated with iron par- 
ticles, is commonly changed into a ſolid ſtone. 

It is ſaid, that the marble quarries in Italy, from 
whence fragments are cut, grow up again. Ores 
grow by little and little, whenever the mineral par- 
ticles, conveyed by the means of water through the 
clefts of mountains, are retained there; ſo that, ad- 
hering to the homogeneous matter a long while, at 
laſt they take its nature, and are changed into a 
fimilar ſubſtance. 


II. DesTrucT10N. 


Fossils, although they are the hardeſt of bodies, 
yet are found ſubject to the laws of deſtruction, as 
well as all other created ſubſtances. For they are 
diſſolved in various ways by the elements exerting 
their force upon them; as by water, air, and the ſolar 
rays ; as alſo by the rapidity of rivers, violence of 
cataracts, and eddies, which continually beat upon, 
and at laſt reduce to powder the hardeſt rocks. The 
agitations of the ſea, and lakes, and the vehemency of 
the waves, excited by turbulent winds, pulveriſe ſtones, 
as evidently appears by their roundneſs along the 
ſhore. Nay, as the poet ſays, 

The hardeſt ſtone inſenſibly gives way 

To the ſott drops that frequent on it play. 
So that we ought not to wonder, that theſe very 
hard bodies moulder away into powder, and are 
obnoxious like others to the conſuming tooth of 
time. | 

Sand is formed of free-ſtone, which is deſtroyed 
partly by froſt, making it friable ; partly by the agi- 
tation of water and waves, which caſily wear away, 
diſſolve, and reduce into minute particles, what the 
froſt had made friable. 

Chalk is formed of rough marble, which the air, 
the ſun, and the winds, have diſſolved. 

The flate-earth, or humus ſchiſti, (Syſ,,Nat. 512.) 
owes its origin to flate, ſhowers, air, and ſnow 
melted, 

Ochre is formed of metals diſſolved, whoſe fæces 
preſeut the very ſame colours which we always _ 
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Vegetable the ore tinged with when expoſed to the air. Vi- 
Kingdom. triol in the ſame manner mixes with water from ore 


deſtroyed. 

The muria ſaxatilis, CSyſ. Nat. 14. 6.) a kind of 
talky ſtone, yielding ſalt in the parts that are turned to 
the ſun, is diſſolved into ſand, which falls by little and 
little upon the earth, till the whole is conſumed ; not 
to mention other kinds of foſſils. Laftly, from theſe 
there ariſe new foſſils, as we mentioned before; ſo that 
the deſtruction of one thing ſerves for the generation of 
another. 

Teſtaceous worms ought not to be paſſed over on 


this occaſion, for they eat away the hardeſt rocks. 


That ſpecies of ſhell- fiſn called the razor. ſhell bores 
through ſtones in Italy, and hides itſelf within them ; 
ſo that the people who eat them are obliged to break 
the ſtones before they can come at them, The 
cochlea, Faun. Suec. 1299.) a kind of ſnail that lives 
on craggy rocks, eats and bores through the chalky 
hills, as worms do through wood. his is made 
evident by the obſervations of the celebrated de Geer. 


- Secr, III. The Vegetable Kingdom. 
I. PROPAGATI1ON. 


Anaromy abundantly proves, that all plants are 
organic and living bodies; and that all organic 
bodies are propagated from an egg has been ſufficient- 
ly demonſtrated by the induſtry of the moderns. We 
therefore the rather, according to the opinion of the 
kilful, rejeQ the equivocal generation 7 plants; and 
che more ſo, as it is certain that every living thing is 
produced from an egg. Now the ſeeds of vegetables 
are called eggs; theſe are different in every different 
plant, that the means being the ſame, each may mul- 
tiply its ſpecies, and produce an offspring like its pa- 
rent. We do not deny, that very many plants puſh 
forth from their roots freſh offsets for two or more 

ears. Nay, not a few plants may be propagated by 
CE buds, ſuckers, and leaves, fixed in the ground, 
as likewiſe many trees. Hence their ſtems being 
divided into branches, may be looked on as roots 
above ground ; for in the ſame way the roots creep 
under ground, and divide into branches. And there 
is the more reaſon for thinking ſo, becauſe we know 
that a tree will grow in an inverted ſituation, viz. the 
roots being placed upwards, and the head downwards, 
and buried in the ground ; for then the branches 
will become roots, and the roots will produce leaves 
and flowers. The lime-tree will ſerve for an example, 
on which gardeners have chiefly made the experiment. 
Yet this by no means overturns the doctrine, that all 
vegetables are. propagated by ſeeds ; fince it is clear 
that in each of the foregoing inſtances nothing vege- 
tates but what was the part of a plant, Gs pro- 
duced from feed ; ſo that, accurately ſpeaking, with- 
out ſeed no new plant is produced, 

Thus again plants produce ſeeds ; but they are en- 
tirely unfit for propagation, unleſs fecundation pre- 
cedes, which is performed by an intercourſe between 
different ſexes, as experience teſtifies. Plants there- 
fore mult be provided with organs of generation ; in 
which reſpe& they hold an analogy with animals. 
Since in every 2 the flower always precedes the 
fruit, and the fecundated ſeeds viſibly ariſe ſrom the 


the poetical eye of Milton, who deſcribes it in the fol - 


e l 
fruit; it is evident that the organs of penerzs; 
contained in the flower, mr Net rn — — 1 
theræ and ſligmata, and that the impregnation CO 4 
compliſhed within the flower. This impregnation ; 
performed by means of the duſt of the antheræ fallivs 
upon the moiſt ſtigmata, where the duſt adheres, ; 
burſt, and ſends forth a very ſubtle matter, which A 
abſorbed by the ſtyle, and is conveyed down to the tu. 
diments of the ſeed, and thus renders it fertile, When 
this operation is over, the organs of generation wither 
and fall, nay a change in the whole flower enſues. We 
mutt however obſerve, that in the vegetable kingdom 
one and the ſame flower does not always contain the 
organs of generation of both ſexes, but oftentimes the 
male organs are onone plant, and the female on another, 
But that the buſineſs of impregnation may go on ſuc. 
ceſsfully, and that no plant may be deprived of the ne. 
ceſſary duſt, the whole moſt elegant apparatus of the 
antheræ and ſtigmata in every flower is contrived with 
wonderful wiſdom. 
For in moſt flowers the ſtamina ſurround the piſtils, 
and are of about the ſame height: but there are many 
lants in which the piſtil is longer than the ſtamina; and 
in theſe it is wonderful to obſerve, that the Creator has 
made the flowers recline, in order that the duſt may 
more eaſily fall into the ſtigma; e. g. in che campanula, 
cowſlip, &c. This curious phenomenon did not eſcape 


lowing enlivened imagery : 
With cowſlips wan, that hang the penſive head, 

But when the fecundation is completed, the flow- 
ers riſe again, that the ripe ſeeds may not fall out 
before they are diſperſed by the winds. In other 
flowers, on the contrary, the piſtil is ſhorter, and there 
the flowers preſerve an erect ſituation; nay, when the 
flowering comes on, they become erect, though before 
they were drooping, or immerſed under water. Laſtly, 
whenever the male flowers are placed below the female 
ones, the leaves are exceedingly ſmall and narrow, 
that they may not hinder the duſt from flying up- 
wards like ſmoke ; as we ſee in the pine, fir, yew, 
ſea-grape, juniper, cypreſs, &c. And when in one and 
the ſame ſpecies one plant is male and the other fe- 
male, and conſequently may be far from one another, 
there the duſt, without which there is no 1mpregna- 
tion, is carried in abundance by the help of the wind 
from the male to the female; as in the whole dioicous 
claſs. Again, a more difficult impregnation is com- 
penſated by the longevity of the individuals, and the 
continuation of life by buds, ſuckers, and roots; ſo that 
we may obſerve every thing moſt wiſely diſpoſed in 
this affair. Moreover, we cannot without admiration Vil. 17h 
obſerve that moſt flowers expand themſelves when the ay 
ſun ſhines forth; whereas when clouds, rain, or the 4% 
evening comes on, they cloſe up, leſt the genital duft ive, 
ſhould be coagulated, or rendered uſeleſs, ſo that it 5pm 
canuot be conveyed to the ſtigmata. But what 18 ſtill Pl 
more remarkable and an. when the fecundation 
13 over, the flowers, neither upon ſhowers, nor evening 
coming on, cloſe themſelves up. Hence when ran 
falls in the flowering time, the huſbandman and gal. 
dener foretel a ſcarcity of fruits. To mention oa 
one particular more: The organs of generation, whic 
in the animal kingdom are by nature generally teme, 


ved from fight, in the vegetable are expoſed v 
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table eyes of all; 
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and that when their nuptials are celebra- 
om. ted, it is wonderful what delight they afford to the 


their moft beautiful colours and delicious 
3 2 this time bees, flies, and other inſects, 
0 ck honey out of their nectaries, not to mention the 
humming bird; and that from their effète duſt the bees 

X. 

9 the diſſemination of ſeeds after they come 
to maturity, it being abſolutely neceſſary, ſince with- 
cut it no crop could follow, the Author of nature has 
wiſely provided for this affair in numberleſs ways. 
The talks and ſtems favour this purpoſe ; for theſe 
raiſe the fruit above the ground, that the winds, ſha- 
king them to and fro, may diſperſe far off the ripe 
(eds. Moſt of the pericarpies are ſhut at top, that 
the ſeeds may not fall before they are ſhook out by 
ſtormy winds. Wings are given to many ſeeds, by 
the help of which they fly far from the mother- plant, 
and oftentimes ſpread over a whole country. Theſe 
wings conſiſt either of a down, as in molt of the com- 
polite-flowered plants; or of a membrane,. as 4n the 
birch, alder, aſh, &c. Hence woods, which happen 
to be conſumed by fire or, any other accident, will 
ſoon be reſtored again by new plants diſſeminated by 
this means. Many kinds of fruits are endued wzth a 
remarkable elaſticity, by the force of which the ripe 
pericarpies throw the ſeeds to a great diſtance; as the 
' wood ſorrel, the ſpurge, the phyllanthus, the dittany, 
Other ſ{ceds or pericarpies are rough, or provided with 
hooks ; ſo that they are apt to ſtick to animals that 
' paſs by them, and by this means are carried to their 
holes, where they are both ſown and manured by na- 
ture's wonderful care: and therefore the plants of theſe 
ſceds grow where others will not; as hounds-tongue, 
agrimony, &c. 

Berries and other pericarpies are by nature allotted 
for aliment to animals; but with this condition, that 
while they eat the pulp they ſhall ſow the ſceds: for 
when they feed upon it, they either diſperſe them at 
the ſame time; or, if they ſwallow them, they are re- 
turned with intereſt, for they always come out unhurt. 
It is not therefore ſurpriſing, that, if a field be manu- 
red with recent mud or dung not quite rotten, various 
other plants, injurious to the farmer, ſhould come up 
along with the grain that is ſowed. Many have be- 
lieved that barley or rye has been changed. into oats, 
although all ſuch kinds of metamorphoſes are repug- 
nant to the laws of generation; not conſidering that 
there is another cauſe of this phenomenon, viz. that 
the ground perhaps has been manured with horſe- 
dung, in which the ſeeds of oats, coming entire from 
the horſe, lie hid and produce that grain. The miſletoe 
always grows upon other trees, becauſe the thruſh that 
eats the ſeeds of it, caſts them forth with its dung; 
and as bird-catchers make their bird - lime of this ſame 
plant, and daub the branches of trees with it, in order 
to catch the thruſh, the proverb hence took its riſe; 

The thruſh, when he befouls the bough, 
ny tor himſelſ the ſeeds of wo. 

It is not to be doubted, but that the greateſt part 
0 the Junipers alſo, that fill our woods, are ſown by 
ranger other birds, in the ſame manner; as the 
wing 2eing heavy, cannot be diſperſed far by the 

5. The croſs. bill that lives on the fir-cooes, and 


BY awinch that feeds on the pine-cones, at the ſame 
ol, VII. 2 
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time ſow many of their ſeeds; eſpecially when they 
carry the cone to a ſtone, or trunk of a tree, that they 
may more eaſily ſtrip it of its ſcales. Swine likewiſe, 
by turning up the earth, and moles by throwing up hil- 
locks, prepare the ground for ſeeds in the ſame man- 
ner as the ploughman does. 

We paſs over many other things which might be 
mentioned concerning the ſca, lakes, and rivers, by the 
help of which oftentimes ſeeds are conveyed unhurt to 
diſtant countries. A variety of other ways in which 
nature provides for the diſſemination of plants, has 
been pointed out by Linnæus in an Oration concerning 


the augmentation of the habitable earth. As there is 


ſomething very ingenious and quite new in the trea- 
tiſe here referred to, we ſhall, for the ſake of thoſe who 
cannot read the original, add a ſhort abſtract of it. 
His deſign is to ſhew that there was only one pair of 
all living things, created at the beginning. Accord- 
ing to the account of Moſes, ſays the author, we are 
ſure that this was the caſe in the human ſpecies z and 
by the ſame account we are informed that this firſt pair 
was placed in Eden, and that Adam gave names to all 
the animals. In order therefore that Adam might be 
enabled to do this, it was neceſſary that all the ſpecies 
of animals ſhould be in in paradiſe; which could not 
happen unleſs alſo all the ſpecies of vegetables had 
been there likewiſe. This he proves from the nature 
of their food; particularly in relation to inſects, molt 
of which live upon one plant only. Now bad the world 
been formed in its preſent ſtate, it could not have hap- 
pened that all the ſpecies of animals ſhould have been 
there. They muſt have been diſperſed over all the 

lobe, as we find they are at preſent; which he thinks 
1mprobable for other reaſons which we ſhall paſs over 
for ſake of brevity. To ſolve all the phenomena, then, 
he lays down as a principle, That at the beginning all 
the earth was covered with the ſea, unleſs one iſland 
large enough to contain all animals and vegetables. 


This principle he endeavours to eftabliſh by ſeveral 


phenomena, which make it probable, that the earth hag 
been and is ſtill gaining upon the (ca, and does not for- 
get to mention foſſile ſhells and plants every where 
found, which he ſays cannot be accounted for by the 
deluge. He then undertakes to ſhew how all vege- 
tables and animale might in this iſland have a ſoil and 
climate proper for each, only by ſuppoſing it to be pla- 
ced under the equator, and crowned with a very high 
mountain. For it is well known that the ſame plants 
are found on the Swiſs, the Pyrenean, the Scots Alps, 
on Olympus, Lebanon, Ida, as on the Lapland and 
Greenland Alps. And Tournefort found at the bot- 
tom of mount Ararat the common plants of Armenia, 
a little way up thoſe of Italy, higher thoſe which grow 
about Paris, afterwards the Swediſh plants, and laſt- 
ly on the top the Lapland Alpine plants; and I my- 
ſelf, adds the author, from the plants growing on the 
Dalecarlian Alps could collect how much lower they 
were than the Alps of Lapland. He then proceeds to 
ſhew how from one plant of each ſpecies the immenſe 
number of individuals now exiſting might ariſe. He 
gives ſome inſtances of the ſurpriſing fertility of cer- 
tain plants; v. g. the clecampane, one plant of which 
produced A= of ſpelt, 2000; of the ſun- flower, 
4000; of the poppy, 3200; of tobacco, 40, 320. But 
ſuppoſing any annual mou prommmng yearly only two 
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ſeeds, even of this, after 20 years, there would be 
1,048,576 individuals. For they would increaſe yearly 
in a duple proportion, viz. 2, 4, 8, 16, 32, &c. He 
then gives ſome inſtances of plants brought from A- 
merica, that are now become common over many parts 
of Europe. Laſtly, he enters upon a detail of the ſe- 
veral methods which nature has taken to propagate ve- 

etables, which is extremely curious, but too long to 
inſert in this place. 


II. PrtstErRvATION. 


1. Tue great Author and Parent of all things de- 
creed, that the whole earth ſhould be covered with 
lants, and that no place ſhould be void, none barren. 
Bot ſince all countries have not the ſame changes of 
ſeaſons, and every. ſoil is not equally fit for every plant; 
he therefore, that no place ſhould be without ſome, 
ave to every one of them ſuch a nature, as might be 
chiefly adapted to the climate: ſo that ſome of them 
can bear an intenſe cold, others an equal degree of 


heat; ſome delight in dry ground, others in moilt, &c. _ 


Hence the ſame plants grow only where there are the 
ſame ſeaſons of the year, and the ſame ſoil. 

The Alpine plants live only in high and cold fitua- 
tions; and therefore often on the Alps of Armenia, 
Switzerland, the Pyreneans, &c. whoſe tops are equally 
covered with eternal ſnows as thoſe of the Lapland 
Alps, plants of the ſame kind are found, and it would 
be in vain to ſeek for them any where elſe. It is re- 
markable, in relation to the Alpine plants, that they 
blow, and ripen their ſeeds very early, leſt the winter 
ſhould ſteal upon them on a ſudden, and deftroy them. 

Our northern plants, altho? they are extremely rare e- 
very where elſe, yet are found in Siberia, and about Hud- 
ſon's bay; as the arbutus, bramble, winter-green, &c. 

Plants impatient of cold live within the torrid zones; 
hence both the Indies, though at ſuch a diſtance from 
one another, have plants in common. The Cape of 
Good Hope, we know not from what cauſe, produces 
plants peculiar to itſelf; as all the meſembryanthema, 
and almoſt all the ſpecies of aloes. Graſſes, the moſt 
common of all plants, can bear almoſt any temperature 
of air: in which the good providence of the Creator 
particularly appears; bor all over the globe they, above 
all plants, are neceſſary for the nouriſhment of cattle; 
and the ſame thing is ſeen in relation to our moſt com- 
mon grains. 

Thus neither the ſcorching ſun, nor the pinching 
cold, hinders any country from having its vegetables, 
Nor 1s there any ſoil which does not bring forth many 
kinds of plants. The pond-weeds, the water-lily, lo- 
belia, inhabit the waters, The fluviales, fuci, conſerve, 
The ſphagna + 
fill the marſhes. The brya | clothe the plains. The 
drieſt woods, and places ſcarce ever illuminated by the 
rays of the ſun, are adorned with the hypna. Nay, 
ſtones and the trunks of trees are not excepted, for 
theſe are covered with various kinds of liverwort. 

The defart, and moſt ſandy places, have their pecu- 
liar trees and plants; and as rivers or brooks are very 
ſeldom found there, we cannot without wonder obſerve 
that many of hem dilti] water, and by that means af- 
ford the greateſt comfort both to man and beaſts that 


»A kind oftravel there. Thus the tillandſia®, which is a paraſiti- 
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of America, has its leaves turned at the baſe into the y 
ſhape of a pitcher, with the extremity expanded; in King 
in theſe the rain is collected, and preſerved for thirf 
men, birds, and beaſts. J 

The water - tree in Ceylon produces cylindrical blad. 
ders, covered with a lid; into theſe is ſecreted a moſt 
pure and refreſhing water, that taſtes like near to men 
and other animals. There is a kind of cuckow pint 
in New France, that, if you break a branch of it, will 
afford you a pint of excellent water. How wiſe, how 
beautiful, is the agreement between the plants of every 
country, and its inhabitants, and other circumſtances! 

2. Plants oftentimes by their very ſtructure contri. 
bute remarkably both to their own preſervation and 
that of others. But the wiſdom of the Creator appears 
no where more, than in the manner of growth of trees. 
For as their roots deſcend deeper than thoſe of other 
plants proviſion is thereby made, that they ſhall not 
rob them too much of nouriſhment ; and what is ill 
more, a ſtem not above a ſpan in diameter often ſhoots 
up its branches very high; theſe bear perhaps many 
thouſand buds, each of which is a plant, with its leaves, 
flowers, and ſtipulæ. Now if all theie grew upon the 
plain, they would take up à thouſand times as much 
ſpace as the tree does; and in this caſe there would 
ſcarcely be room in all the earth for ſo many plants, 
as at preſent the trees alone afford. Beſides, plants 
that ſhoot up in this way are more eaſily preſerved from 
cattle by a natural defence ; and farther, their leaves 
falling in autumn cover the plants growing about a- 
gainſt the rigour of the winter, and in the ſummer 
they afford a pleaſing ſhade, not only to animals, but 
to plants, againſt the intenſe heat of the ſun, We may 
add, that trees, like all other vegetables, imbibe the wa- 
ter from the earth, which water does not circulate again 
to the root, as the ancients imagined; but being diſ- 
perſed, like ſmall rain, by the tranſpiration of the 
leaves, moiſtens the plants that grow around, 1 t 
many trees bear fleſhy fruits of the berry or apple kind, 
which, being ſecure from the attack of cattle, grow 
ripe for the uſe of man and other animals, while their 
ſceds are diſperſed up and down after digeſtion, Laſt- 
ly, the particular ſtructure of trees contributes very 
much to the propagation of infeRs z for theſe chiefly 
lay their eggs upon the leaves, where they are ſecure 
from the reach of cattle. 

Ever-green trees and ſhrubs in the northern parts arc 
chiefly found in the moſt barren woods, that they may 
be a ſhelter to animals in the winter. They loſe their 
leaves only every third' year, as their ſeeds are ſuffict- 
ently guarded” by the moſſes, and do not want any 
other covering. The palms in the hot countries her- 
petually keep their leaves, for there the ſeeds fland in 
no need of any ſhelter whatever. _ 

Many plants and ſhrubs are armed with thorns, eg 
the buckthorn, ſloe, carduus, cotton-thiltle, &e. that 
they may keep off the animals, which otherwiſe wou 
deſtroy their fruit. Theſe at the ſame time cover = 
other plants, eſpecially of the annual kind, under t ” 
branches. Nay, it has frequently been obſerved m 
commons where furze grows, that wherever there cs 
a buſh left untouched for years by the 2 
ſome tree has ſprung up, being ſecured by the pore 
of that ſhrub from the bite of cattle. 80 ey 
the adjacent grounds are robbed of all pms © Tei 
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animals, ſony way be preſerved. ts Sies 
and ſtock the parts about with ſeeds, 

; rwiſe would be quite extirpated. 

* 2 cover the ER with their leaves, and 

þy their ſhade hinder it from being totally deprived of 

that moiſture which is neceſſary to their nouriſhment. 

They are moreover an ornament to the earth, eſpeci- 

ally as leaves have of; rgh agreeable verdure on the up- 
n the under fide. 

1 moſſes which adorn the moſt barren places, at 
the ſame time preſerve the leſſer plants when they be- 
gin to ſhoot, from cold and drought: As we find by 
experience in our Frais, 2 roms oe preſerved ” 

ſame way. They alſo hinder the fermenting eart 
— . _ of plants upwards in the ſpring; 
as we ſee happen annually ry __ of * and * * 
hinos put into the ground. ence very few moſſes 
2 * warmer N as not being ſo neceſſary 
to that end in thoſe places. 

The Engliſh ſea mat- weed, or marran, will bear no 
ſoilbut pure ſand, which nature has allotted to it. Sand, 
the produce of the ſea, is blown by winds oftentimes 
to very remote parts, wn * * as it w_ ks? 
and fields. But where this graſs grows, it frequently 
fixes the ſand, gathers it ** billscks, and thrives ſo 
much, that, by means of this alone, at nm an x y 5 
of ſand is raiſed, Thus the ſand is kept in bounds, 
other plants are preſerved free from it, the ground is 
increaſed, and the ſea is repelled by this wonderful diſ- 

obtion of nature. 

F How ſolicitous nature is about the preſervation of 
graſſes is abundantly evident from hence, that the more 
the leaves of the perennial graſſes are eat, the more 
they creep by the roots, and ſend forth offsets. For 
the Author of nature intended that vegetables of this 
kind, which have very ſlender and erect leaves, ſhould 
be copious, and very thick-ſet, covering the ground like 
a carpet; and thus afford food ſufficient for ſo vaſt a 
quantity of grazing animals. But what chiefly in- 
creaſes our wonder is, that although the graſſes are 
the principal food of ſuch animals, yet they are forbid 
as It were to touch the flower and ſeed- bearing ſtems, 
that ſo the ſeeds may ripen and be ſown. 

The caterpillar or grub of the moth, although it 
ſeeds upon graſſes, to the great deſtruction of them 
in meadows, yet it ſeems to be formed in order to 
keep a due proportion between theſe and other plants: 
for graſſes, when left to grow freely, increaſe to that 
Cegree, that they exclude all other plants ; which 
would conſequently be extirpated, unleſs this inſe& 
ſometimes prepared a place for them. Hence always 
more ſpecies of plants appear in thoſe places where 
this caterpillar bas laid waſte the paſtures the prece- 
ding year, than at any other time. 


III. Drsraucriox. 


Dairy experience - teaches us, that all plants, as 
well as all other living things, muſt ſubmit to death. 

They ſpring up, they grow, they flouriſh, they ri- 
Hy their fruit, they wither, and at laſt, having finiſh- 
their courſe, they die, and return to the dull againg 
_ whence they firſt took their riſe. Thus all black 
mould, which every where covers the earth, for the 
peek part is Nee; to dead vegetables. For all roots 

<nd into the ſand by their branches, and after a 
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plant has loſt its ſtem the root remains; but this too 
rots at laſt, and changes into mould, By this means 
this kind of earth is mixed with ſand, by the contri- 
vance of nature, nearly in the ſame way as dung 
thrown upon ficlds is wrought into the carth by the 
induſtry of the huſbandman. The earth thus prepa- 
red offers again to plants from its boſom, what it has 
received from them. For when ſeeds are committed 
to the earth, they draw to themſelves, accommodate 
to their nature, and turn into plants, the more ſubtile 
parts of this mould by the co-operation of the ſun, 
air, clouds, rains, and winds ; ſo that the talleſt tree 
is, properly ſpeaking, nothing but mould wonderful- 
ly compounded with air and water, and modified by 
a virtue communicated to a ſmall ſced by the Creator. 
From theſe plants, when they die, juſt the ſame kind 
of mould is formed as gave birth to them originally; 
but in ſuch a manner, that it is in greater quantity 
than before. Vegetables therefore increale the black 
mould, whence fertility remains continually uninter- 
rupted. Whereas the earth could not make good its 
annual conſumption, unleſs it were conſtantly recruit- 
ed by new ſupplies. 

The cruſtaceous liverworts are the firſt foundation 
of vegetation ;z and therefore are plants of the utmoſt 
conſequence in the ceconomy of nature, tho? ſo deſpi- 
ſed by us. When rocks firſt emerge out of the ſea, 
they are ſo poliſhed by the force of the waves, that 
ſcarce any herb can find a fixed habitation upon them; 
as we may obſerve every where near the ſea, But the 
very minute cruſtaceous liverworts begin ſoon to cover 
theſe dry rocks, although they have no other nouriſh- 
ment but that ſmall quantity of mould and impercep- 
tible particles which the rain and air bring thither. 
Theſe liverworts dying at laſt turn into a very fine 
earth ; on this earth the imbricated liverworts find a 
bed to ſtrike their roots in. Theſe alſo die after a 
time, and turn to mould; and then the various kinds 
of moſſes, c. g. the hypna, the bry>, polytrica, find a 
proper place and nouriſhment. Laſtly, theſe dying in 
their turn, and rotting, afford ſuch plenty of new- 
formed mould, that herbs and ſhrubs eaſily root and 
live upon it. 

That trees, when they are dry or are cut down, may 
not remain uſeleſs to the world, and lie as it were me- 
lancholy ſpectacles, nature haſtens on their deſtruct ion 
in a ſingular way: firſt the liverworts begin to ſtrike 
root in them; afterwards the moiſture is drawn out of 
them; wheace putrefaction follows. Then the muſh- 
room kinds find a fit place for nouriſhment on them, 
and corrupt them ſtill more. The beetle called the 
dermeſtes, next makes himſelf a way between the bark 
and the wood. The muſk-beetle, the copper talc-beetle, 


and the caterpillar or coſſus 812 (S. N.) bores an infi-, 


nite number of holes through the trunk. Laſtly, the 
woodpeckers come, and, while they are ſceking for 
inſets, wear away the tree already corrupted ; till 
the whole paſſes into earth. Such induſtry does na- 
ture uſe to deſtroy the trunk of a tree! Nay, trees im- 
merſed in water would ſcarcely ever be dellroyed, 
were it not for the worm that eats ſhips, which per- 
forms this work; 3s the ſailor knows by fad expe- 

rience. a 
Thiſtles, as the moſt uſeful of plants, are armed, 
and guarded by nature herſelf, Suppoſe there were a 
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heap of clay, on which for many years no plant has 
Kingdom. ſprung up; let the ſeeds of the thiſtle blow there, and 
grow, the thiſtles by their leaves attract the moiſture 
out of the air, ſend it into the clay by means of their 


roots, will thrive themſelves, and afford a ſhade. Let 
now other plants come tnther, and they will ſoon cover 
the ground. Sf Bielle. 

All ſucculent plants make ground fine, of a good 
quality, and in great plenty; as ſedum, craſſula, aloe, 
algæ. But dry plants make it more barren, as heath, 
pines, moſs; and therefore nature has placed the ſuc- 
culent plants on rocks, and the drieſt hills. 


SECT. IV. The Animal Kingdom. 


I. PROPAGATION. 


1. Taz generation of animals holds the firft place 
among all things that raiſe our admiration when we 
conſider the works of the Creator; and chiefly that ap- 
pointment, by which he has regulated the conception 
of the foetus, and its excluſion, that it ſhould be adap- 
ted to the diſpoſition and way of living of each ani- 
mal, is moſt worthy of our attention. 

We find no ſpecies of animals exempt from the 
ſtings of love, which is put into them to the end that 
the Creator's mandate may be executed, /ncreaſe and 
7ultiply; and that thus the egg, in which is contain- 
ed the rudiment of the foetus, may be fecundated ; for 
without fecundation all eggs are unfit to produce an 
offspring. | 

Foxes and wolves, ſtruck with theſe ſtings, every 
where how] in the woods; crowds of dogs follow the 
female ; bulls ſhew a terrible countenance, and very 
different from that of oxen. Stags every year have 
new horns, which they loſe after rutting time. Birds 
look more beautiful than ordinary, and warble all day 
long through laſciviouſneſs. Thus ſmall birds labour 
to outſing one another, and cocks to outcrow. Pea- 
cocks ſpread forth again their gay and glorious trains. 
Fiſhes gather together, and exult in the water; and 
graſhoppers chirp, and pipe, as it were, amongſt the 
herbs. The ants gather again into colonies, and re- 
Pair to their citadels. We paſs over many other par- 
ticulars, which this ſubje& affords, to avoid prolixity. 

2. The fecundated egg requires. a certain and 
proportionate degree of heat for the expanſion of the 
ſtamina of the embryo. 
nature operates in different manners; and therefore we 


find in different claſſes of animals a different way of 
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excluding the foetus, 
The females of quadrupeds have an uterus, contri- 


ved for caſy geſtation, temperate and cheriſhing 


warmth, and proper nouriſhment of the foetus, as moſt 
of them live upon the earth, and are there fed. 

Birds, in order to get ſubſiſtence, and for otber 
reaſons, are under a neceſſity of ſhifting place; and 
that not upon their feet, but wings. Geſtation therefore 
would be burthenſome to them. For this reaſon they 
lay eggs, covered with a hard ſhell. Theſe they fit 
vpon by a natural inſtinct, and cheriſh till the young 
one comes forth. 

The oftrich and caſſowary are almoſt the only birds 
that do not obſerve this law; theſe commit their eggs 


tothe ſand, where the intenſe heat of the ſun excludes 


the fo: us. 


That this may be obtained, 


Sec, If 


Fiſhes inhabit cold waters, and moſt of them have z. 
cold blood; whence it happens that they have not hear Ki 
ſufficient to produce the foetus. The all-wiſe Creator — 
therefore has ordained, that moſt of them ſhould I 
their eggs upon the ſhore ; where, by means of the 
ſolar rays, the water is warmer, and alſo fitter for 


that purpoſe ; becauſe it is there leſs impregnated with 


ſalt, and conſequently milder; and alſo becauſe water. 
inſects abound more there, which afford the young fry 
nouriſhment. 

Salmons in the like manner, when they are about to 
lay their eggs, are led by inſtinct to go up the flream, 
where the water is freſh and more-ꝓure. 

The butterfly-6ſh is an exception, for that brings 
forth its fœtus alives. 

The fiſhes of the ocean, which cannot reach the 
ſhores by reaſon of the diſtance, are alſo exempt from 
this law. The Author of nature has given to this 
kind eggs that ſwim ; ſo that they are hatched a- 
midſt the ſwimming fucus, called ſargazo*. . 

The cetaceous fiſh have warm blood; and therefore 3%9 
they bring forth their young alive, and ſuckle them 
with their teats. | 

Many amphibious animals bring forth live fetuſes, 
as the viper and the toad, &c. But the ſpecies that 
lay eggs, lay them in places where the heat of the ſun 
ſupplies the warmth of the parent. 

Thus the reſt of the frog kind, and the lizard kind, 
lay theireggs in warm waters; the common ſnake in 
dunghills, and ſuch like warm places; and give them 
up to nature, as a provident nurſe, to take care of them, 
The crocodile and ſea · tortoĩſes go aſhore to lay their 
eggs under the ſand, where the heat of the ſun hatches 
them, 

Moft of the inſe& kind neither bear young nor 
hatch eggs: yet their tribes are the moſt numerous 
of all living creatures ; infomuch, that if the bulk of 
their bodies were proportionate to their quantity, they 
would ſcarce leave room for any other kinds of ani- 
mals. Let us ſee therefore with what wiſdom the 
Creator has managed about the propagation of theſe 
minute creatures. The females by natural inſtinct meet 
and copulate with the males; and afterwards lay their 
eggs: but not indiſcriminately in every place. For 
they all know how to chooſe ſuch places as may ſupply 
their offspring in its tender age with nouriſhment, and 


other things neceſſary to ſatisfy their natural wants: 


for the mother, ſoon after ſhe has laid her eggs, dies; 
and were ſhe to live, ſhe would not have it in her 
power to take care of her young. 
Butterflies, moths, ſome beetles, weevils, bugs, cuc- 
ko · ſpit inſects, gall - inſects, tree-bugs, &c. lay their 
eggs on the leaves of plants, and every different tribe 
chooſes its own ſpecies of plant. Nay, there is ſcarce 
any plant which does not afford nouriſhment to ſome 
inſect; and ſtill more, there is ſcarcely any part of a 
plant which is not preferred by ſome of them, Fw 
one inſe& feeds upon the flower; another upon the 
trunk ; another upon the root ; and another upon * 
leaves. But we cannot help wondering particularly 


when we ſee how the leaves of ſome trees and my 
after eggs have been let into them, grow into 83 $3 
and form dwellings, as it were, for the young ones, 


where they may conveniently live. Thus when = 8. 4 
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woun 


inſe& has fixed her eggs in the leaves of an 03 
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ae wound of the leaf ſwells; and a knob like an apple a- 
»dom. riſes, which includes and nouriſhes the embryo. 
When the tree-bug has depoſited its eggs in the 
boughs of the fir-tree, excreſcences ariſe ſhaped like 
pearls. When anther ſpecies of the tree-bug has de- 
polited its eggs in the mouſe- ear chickweed or the 
ſpeedwell, the leaves contract in a wonderful manner 
into the ſhape of a head. The water-ſpider, excludes 
eggs either on the extremities of the juniper, which 
from thence forms a lodging, that looks like the arrow- 
headed graſs; or on the — of the poplar, from 
whence a red globe is produced. The tree - Jouſe lays 
its eggs on the leaves of the black poplar, which upon 
that turn into a kind of inflated bag; and ſo in other 
inſtances. Nor is it upon plants only that inſets hve 
and lay their eggs. The gnats commit theirs to ſtag- 
nating waters. The water-infe& called monoculus of- 
ten increaſes ſo immenſely on pools, that the red le- 
ions of them have the appearance of blood. Others 
he their eggs in other places: e. g. the beetle, in dung- 
hills; the dermeſtes, in ſkins; the fleſh-fly, in putri- 
fied fleſh; the cheeſe · maggot, in the cracks of cheeſe, 
from whence the caterpillars iſſuing forth, oftentimes 
conſume the whole cheeſe, and deceive many people, 
who fancy the worms are produced from the particles 
of the cheeſe itſelf, by a generation called equivocal, 
which is extremely abſurd. Others exclude their eggs 
upon certain animals. The mill-beetle lays it eggs 
between the ſcales of fiſhes; the ſpecies of gad-fly, on 
the back of cattle ; the ſpecies 1025 (S. N.) on the 
back of the rein- deer; the ſpecies 1026, in the noſes of 


the inteſtinal tube, or the throat of horſes, nor can it 
be driven out till the ſummer comes on. Nay, inſects 
themſeſves are often ſurrounded with the eggs of other 
inſects, inlomuch that there is ſcarcely an animal to be 
found which does not feed its proper inſeR, not to ſay 
any more of all the other places where they depoſit 
their eggs. Almoſt all the eggs of inſets, when laid, 
are ordained to undergo, by a wonderful law of na- 
ture, various metamorphoſes, e. g. the egg of the but- 
terfly, being laid in the cabbage, firſt of all becomes 
a caterpillar, that feeds upon graſs, crawls, and has 16 
feet. 1 his afterwards changes into a nymph, that has 
no feet, is ſmooth, and eats nothing ; and laſtly, this 
burlts into a butterfly that flies, has varicty of colours, 
is rough, and lives upon honey. What can be more 
worthy of admiration than that one and the ſame a- 
nimal ſhould appear on the ſtage of life under ſo many 
charakter, as if it were three diſtinct animals. Lin- 
0 ( Amen. Academ. tom. 11.) in a treatiſe on the 
= ers relating to inſets, ſays, „As ſurpriſing as 
cle transformations may ſeem, yet much the ſame 
* Wo when a chicken is hatched; the only difference 
that this chicken breaks all three coats at once, the 
utterfly one after another.” 
OM laws of generation of worms are {till very ob- 
£298, 3 we find they are ſometimes produced by eggs, 
wap, " y offsets juſt in the ſame manner as hap- 
Hacked tees. It has been obſcrved with the greateſt 
3 * that the polypus or hydra (S. N. 221.) 
i boots and live branches, by which it is mul- 
3 ay more, if it be cut into many parts, each 
out, put into the water, grows into a perfect ani- 


mal: 
al; ſo that the parts which were torn off are re- 


ſheep. The ſpecies 1028 lodges during the winter in 
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ſtored from one ſcrap. 

3. The multiplication of animals is not tied down to 
the ſame rules in all; for ſome have a remarkable 
power of propagating, others are confined within nar- 
rower limits in this reſpect. Yet in general we find, 
that nature obſerves this order, that the leaſt ani- 
mals, and thoſe which are uſeful and ſerve for nou- 
riſhment to the greateſt number of other animals, are 
endued with a greater power of propagating than 
others. | 

Mites, and many other inſects, will multiply to a 
thouſand within the compaſs of a very few days; 
while the elephant ſcarcely produces one young in 
two years. 

The hawk kind generally lay not above two eggs, 
at moſt four; while the poultry kind riſes to 50. 

The diver, or loon, which is eaten by few animals, 
lays alſo two eggs; but the duck kind, the moor- 
game, partridges, &c. and ſmall birds, lay a very large 
number. 

If you ſuppoſe two pigeons to hatch nine times a- 
year, they may produce in four years 14760 young. 
They are endued with this remarkable fertility, that 
they may ſerve for food, not only to man, but to 
hawks and other birds of prey. Nature has made 
harmleſs and eſculent animals fruitful. She has for- 
bid the bird kind to fall ſhort of the number of eggs 
allotted to each ſpecies: and therefore, if the eggs which 
they intend to fit upon be taken away a certain num- 


ber of times, they preſently lay others in their room; 


as may be ſeen in the ſwallow, duck, and ſmall birds. 


II. PRESERVATION. 
1. Preſervation follows generation; this appears 
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chiefly in the tender age, while the young are unable 


to provide for their own ſupport. For then the pa- 
rents, though otherwiſe ever ſo fierce in their diſpoli- 
tion, are affected with a wonderful tenderneſs or ſenſe 
of love towards their progeny, and ſpare no pains to 
provide for, guard, and preſerve them; and that not 
by an imaginary law, but one given by the Lord of 
nature himſelf, | 

uadrupeds give ſuck to their tender young, and 
ſupport them by a liquor perfectly eaſy of digeſtion, 
till their ſtomachs are able to digeſt, and their teeth 
are fit to chew, more ſolid food. Nay, their love to- 
ward them is ſo great, that they endeavour to repel 
with the utmoſt force every thing which threatens 
danger or deſtruction to them. The ewe, which 
brings forth two lambs at a time, will not admit one 
to her teats unleſs the other be preſcnt and ſuck alſo; 
left one ſhould famiſh, while the other grows fat. 

Birds build their neſts in the moſt artificial manner, 
and line them as ſoft as poſſible, for fear the eggs 
ſhould'get any damage. Nor do they build promit- 
cuouſly in any place, but there only where they may 
quietly lie concealed and be ſafe from the attacks of 
their enemies. 

The hanging-bird makes its neſt of the fibres of 
withered plants, and the down of the poplar ſeeds, 
and fixes it upou the bough of ſome tree hanging over 
the water, that it may be out of reach. 

The diver places its ſwimming neſt upon the water 
itſelf, amongſt the ruſhes. We deſignedly paſs over 
many inſtances of the like kind. 

Again, 
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Animal Again, birds fit on their eggs with ſo much pa- 

Kingdom. tjence, that many of them chooſe to periſh with bun- 
ger, rather than expoſe the eggs to danger by going 
to ſeek for food. 

The male rooks and crows, at the time of incuba- 
tion, bring food to the females. | 

Pigeons, ſmall birds, and other birds which pair, 
fit by turns; but where polygamy prevails, the males 
ſcarcely take any care of the young. 

Moſt of the duck kind pluck off their feathers in 
great quantity, and cover their eggs with them, leſt 
they ſhould be damaged by the cold when they quit 
their nelts for the ſake of food; and when the young 
are hatched, who knows not how ſolicitons they are in 
providing for them till they are able to fly and ſhitt for 
themſelves? 

Young pigeons would not be able to make uſe 
of hard ſeeds for nouriſhment, unleſs the parents 
were to prepare them in their crops, and thence feed 
them. 

The owl called the eagle-ow/ makes its neſt on the 
highelt precipices of mountains, and in the warmeſt 
ſput, facing the ſun; that the dead bodies brought 
there may 1 the heat melt into a ſoft pulp, and be- 
come fit nouriſhment for the young. 

As an exception indeed to this foltering care of 
animals, may be mentioned the cuckow, which lays 

its eggs in the neſt of other ſmall birds, generally the 

wag-tail, yellow-hammer, or white-throat, and leaves 

the incubation or preſervation of the young to them. 

This cuſtom of the cuckow is ſo extraordinary, and 

out of the common courſe of nature, that it would 

not be credible were it not for the teſtimony of the 

moſt knowing and curious natural-hiftorians, ſuch as 

Ray, Willoughby, Geſner, Aldrovandus, Ariftotle, &c. 

But this ſeeming want of inſtin& is accounted for 

| from the ſtructure and fituztion of its ſtomach, which 

4 See the ar- diſqualifies it for incubation}; and its inſtinctive care 

ticle Cacu is ſtill conſpicuous in providing a proper, though a 
ub, foreign, nidus for its eggs. 

Amphibious animals, fiſhes, and inſects, which can- 
not come under the care of their parents, yet owe this 
to them, that they are put in places where they eaſily 
find nouriſhment, 

2. As ſoon as animals come to maturity, and want 
no longer the care of their parents, they attend with 
the utmoſt labour and induſtry, according to the law 
and ceconomy appointed for every ſpecies, to the pre- 
ſervation of their lives, But that ſo great a number 
of them, which occur every-where, may be ſupported, 
and a certain and fixed order may be kept up amongſt 
them, behold the wonderful diſpoſition of the Creator, 
in aſſigning to each ſpecies certain kinds of food, and 
in putting limits to their appetites. So that ſome 
live on particular ſpecies of plants, which particular 
regions and foils only produce: ſome on particular 
animalcula; others on carcaſes; and ſome even on mud 
and dung. For this reaſon, Providence has ordained 
that ſome ſhould ſwim in certain regions of the water 
element; others ſhould fly: ſome ſhould inhabit the 
torrid, the frigid, or the temperate zones; and others 
ſhould frequent deſarts, mountains, woods, pools, or 
meadows, according as the food proper to their nature 
is found in ſufficient quantity. By this means there 
> no terreſtrial tract, no ſea, no river, no country, but 


what contains and nouriſhes various ki 
Hence alſo an animal of one Kind cannot roh 


another kind of its aliment; which, 
would endanger their lives or health: 


world at all times affords nouriſhment to ſo many and 
ſo large inhabitants, at the ſame time that nothing which 


it produces is uſeleſs or ſuperfluous. 


It will not be here amils to produce ſome inſtances 
by which it will appear how providentTally the Creator 
has furniſhed every animal with ſuch 
N for the country where they live, and alſo 

ow excellently the ſtructure of their bodies is a. 


dapted to their particular way of life 


ſeem to be deltined ſolely to the places where they are 


found. 


Monkeys, elephants, and rhinoceroſes, feed upon 
vegetables that grow in hot countries, and therefore 
therein they have their allotted places. When the ſun 


darts forth its moſt fervid rays, theſe 
ſuch a nature and diſpoſition, that it 
manner of hurt; nay, with the reſt 
tants of thole parts, they go naked; 


they covered with hairy ſkins, they mult periſh with 


heat. 


On the contrary, the place of rein-deer is fixed in 
the coldeſt part of Lapland, becauſe their chief food 
is the liverwert, which grows no-where ſo abundantly 
as there; and where, as the cold is moſt intenſe, the 
rein-deer are cloathed, like the other northern ani. 
mals, with ſkins filled with the denſeſt hair, by the 
help of which they ezfily defy the keenneſs of the 
winter. In like manner the rough-legged partridge 
paſſes its life in the very Lapland Alps, feeding upon 
the ſeeds of the dwarf birch; and, that they may run 


up and down ſafely amidit the ſnow, 
feathered. 


Seck. N 
nds: of animal 4, 


"or thoſe of ig 
if it happened, 
and thus the 


cloatbing as is 


; fo that they 


animals are of 
does them no 
of the inhabi. 
whereas, were 


their feet are 


The camel frequents the ſandy and burning defarts, 


in order to get the barren camel's-hay. How wiſely 


has the Creator contrived for him! he is obliged to 
$0 through the deſarts, where oftentimes no water 18 


ound for many miles about. All 


other animals 


would periſh with thirſt in ſuch a jourvey : but the 


camel can undergo it without ſuffering 


- for his belly 


is full of cells, where he reſerves water for many 


days. It is reported by travellers, 


that the Ara- 


bians, when in travelling they want water, are forced 
to kill their camels, and take water out of their beſlics 
that is perfectly good to drink, and not at all cor- 


rupted. 


The pelican likewiſe lives in deſart and dry places; 
and is obliged to build her neſt far from tbe ſea, in 
order to procure a greater ſhare of heat to her egg5 
She is therefore forced to bring water from afar for 
herſelf and her young; for which reaſon Providence 
has furviſhed her with an inſtrument moſt adapted 
to this purpoſe: She has a very large bag under 
her throat, which ſhe fills with a quantity of water 


ſufficient for many days; and this 
the neſt, to refreſh her young, and 
ſwim. 


ſhe pours into 
teach them to 


The wild beaſts, lions, and tygers, come to * 
neſt to quench their thirſt, but do no hurt to 


young. 


Oxen delight in low grounds, becauſe there the food 


* molt palatable to them grows. 


Sheep 


ct "Sheep prefer naked hills, where they find a parti. 
. r kind of graſs called the feſluca, which they love 


above all things. 


they may browſe on the tender ſhrubs; and in order 
to fit them for it, they have feet made for jumping. 
Horſes chiefly reſort to woods, and feed upon leafy 
aro ſo various is the appetite of animals, that 
there is ſcarcely any plant which 1s not choſen by 
ſome, and left untouched by others. The horſe gives 
up the water-hemlock to the goat. The cow gives 
up the long-leaved water-hemlock to the ſheep. The 
goat gives up the monks-hood to the horſe, &c.; for 
that which certain animals grow fat upon, others ab- 
hor as poiſon. Hence no plant is abſolutely poiſonous, 
but only reſpectively. Thus the ſpurge, that is 
noxious to man, is a moſt wholeſome nouriſhment to 
the caterpillar. That animals may not deſtroy them- 
ſelves for want of knowing this law, each of them is 
guarded by ſuch a delicacy of taſte and ſmell, that 
they can eaſily diſtinguiſh what is pernicious from 
what is wholeſome z and when it happens that different 
animals live upon the ſame plants, ſtil] one kind always 
leaves ſomething for the other, as the mouths of all are 
not equally adapted to lay hold of the graſs; by 
which means there is ſufficient food for all. To this 
may be referred an ceconomical experiment well known 
to the Dutch, that when eight cows have been in a 
paſture, and can no longer get nouriſhment, two 
horſes will do very well there for ſome days; and 
when nothing 1s left for the horſes, four ſheep will live 
vpon 1t, a 


there they find the ſucculent roots, which to them are 
very delicious, | 
The leaves and fruits of trees are intended as food 
for ſome animals, as the ſloth, the ſquirrel; and theſe 
lait have feet given them fit for climbing. 
Beſides myriads of fiſhes, the caſtor, the ſea-calf, 
and others, inhabit the water, that they may there be 
fed; and their hinder-feet are fit for ſwimming, and 
perfectly adapted to their manner of life. | 
The whole order of the gooſe-kind, as ducks, mer- 
ganſer, &c. paſs their lives in water, as feeding upon 
water- inſects, fiſhes, and their eggs. Who does not 
ſee, that attends ever ſo little, how exactly the won- 
derful formation of their beaks, their necks, their 
feet, and their feathers, ſuits their kind of life; which 
obſcrvation ought to be extended to all other birds. 
The way of living of the ſea-ſwallow deſerves to be 
particularly taken notice of; for as he cannot ſo com- 
modiouſſy plunge into the water, and catch fiſh, as 
y aquatic birds, the Creator has appointed the 
r to be his caterer in the following manner. 
nen this laſt is purſued by the former, he is forced 
to throw up part of his prey, which the other catches; 
ys in red autumn, when the fiſhes hide themſelves in 
* Places, the merganſer ſupplies the gull with 
. > _—_ able to plunge deeper into the ſea. 
by 8 ct granary of ſmall birds is the knot-graſs, 
= = heavy leeds, like thoſe of the black bind- 
SS, t 18 a very common plant, not eaſily de- 
N " wg by the road fide by trampling upon it, 
where elle ; and 1s extremely plentiful after 


Goats climb up the precipices of mountains, that 


Swine get proviſion by turning up the earth; for 
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harveſt in fields, to which it gives 2 reddiſh hue by Animal 
its numerous ſeeds. Theſe fall upon the ground, and Kingdom. 


are gathered all the year round by the ſmall birds. 
To which we may add, that many ſmall birds feed 
upon the ſeeds of plantain, particularly linnets. It is 
generally known that the goldfinch lives upon the ſeed 
of thiſtles, from which he has its name in Latin and 
French. Thus bouutiful nature feeds the fowls of 
the air. 

The Creator has taken no leſs care of ſome amphi- 
bious animals, as the ſnake and frog kind ; which, 
as they have neither wings to fly, nor feet to run 
ſwiftly and commodiouſly, would ſcarcly have any 
means of taken their prey, were it not that ſome ani- 
mals run, as it were of their own accord, into their 
mouths. When the rattle-ſnake, a native of Ame- 
rica, with open jaws fixes his eyes on a bird, fly, or 
ſquirrel, fitting on'a tree, they fly down his throat, 


being rendered ſtupid, and giving themſelves up as 


deſtitute of all refuge. How dreadful this ſerpent is 
to. other animals will appear by an account we have 
in a treatiſe entitled, Radix Senega, Where the au- 
thor ( Amen. Academ. tom. 2) lays, one of theſe terrible 
ſerpents got clandeſtinely into the houſe of gover- 
nor Blake at Carolina; where it would have long lain 
concealed, had it not been that all the domeſtic ani- 
mals, as dogs, hogs, turkeys and fowls, admoniſhed 
the family b their unuſual cries, equally ſhewing 
their horror and conſternation, their bair, briſtles, and 
creſts, ſtanding up an end. On the other hand, we 
cannot but adore the Creator's great goodneſs towards 
man, when we conſider the rattle which terminates 
this ſerpent's tail: for by means of that we have an 
opportunity of guarding againſt this dreadful enemy ; 
the ſound warning us to fly ; which if we were not to 
do, and we ſhould be wounded by him, the whole 
body would be turned into a putrid corruption in fix 
hours, nay ſometimes in half an hour. 

The limits of this article will not permit us to 
produce more examples -of this kind. But whoever 
will be at the pains to take ever ſo ſlight a view of the 
wonderful works of the Author of nature, will readily 
ſee how wiſely the plan, order, and fitneſs of things 
with divine ends, are diſpoſed. 

3. We cannot without the utmoſt admiration be- 
hold how providently the Creator has acted as to the 
preſervation of thoſe animals which, at a certain time 
of the year, are by the rigour of the ſeaſon excluded 
from the neceſſaries of life. Thus the bear in the 
autumn creeps into the moſs which he has gathered, 
and there lies all winter; ſubſiſting upon no other 
nouriſhment but his fat, collected during the ſummer 


in the cellulous membrane, and which without doubt, 


during his faſt, circulates through his veſſels, and 
ſupplies the place of food ; to which perhaps is added 
that fat juice which he ſucks out of the bottom of his 
feet. 

The hedge-hog, badger, and mole, in the ſame man- 
ner fill their winter-quarters with vegetables, and ſleep 
during the froſts. The bat ſeems cold and quite dead 
all the winter. Moſt of the amphibious animals get 
into dens, or to the bottom of lakes and pools, 


In the autumn, as the cold approaches, and inſects 


diſappear, ſwallows migrate into other climes in ſearch 


of food and a temperature of air more friendly to. 


their 
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Animal- their conſtitution : though the later hatches, or thoſe 
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Kingdom. young birds which are incapable of diſtant flights, ſeek 


for an aſylum againſt the violence of the cold in the 
bottom of lakes amongſt the reeds and ruſhes z from 
whence, by the wonderful appointment of nature, they 
come forth again. See the article Hixundo. The 
periſtaltic motion of the bowels ceaſes in all theſe ani- 
mals while they are obliged to faſt ; whence the ap- 
petite is diminiſhed, and ſo they ſuffer the leſs from 
hunger. To this head may be referred the obſervation 
of the celebrated Liſter concerning thoſe animals, 
That their blood, when let into a baſon, does not 
coagulate, as that of all other animals; and ſo is no leſs 
fit 2 circulation than before. 

The moor-fowls work themſelves out- walks under 
the very ſnow. They moult in the ſummer ; ſo that 
about the month of Auguſt they cannot fly, and are 
therefore obliged to run into the Woods; but then the 
moor-berries and bilberries are ripe, from whence 
they are abundantly ſupplied with food. Whereas the 
young do not moult the firſt ſummer ; and therefore, 
though they cannot run ſo well, are able to eſcape dan- 
ger by flight. 

The reſt of the birds who feed upon inſeQs migrate 
every year to foreign regions, in order to ſeek for 
food in a milder climate ; while all the northern parts, 
where they live well in the fummer, are covered with 
ſnow. 

By theſe migrations, birds alſo become uſeful to 
many different countries, and are diſtributed over almoſt 
all the globe. And it muſt excite our admiration that 
all of them exactly obſerve the times of coming and 
going, and that they do not miltake their way. 

Inſects in the winter generally lie hid within their 
caſes, and are nouriſhed by the ſurrounding liquor like 
the foetus of other animals; from whence, at the ap- 
proach of ſpring, they awake, and fly forth, to the 
aſtoniſhment of every one. 

However, all animals which lie hid in winter do 
not obſerve theſe laws of faſting. Some provide ſtore- 
houſes in ſummer and autumn, from which they take 
what is neceſſary ; as mice, jays, ſquirrels, bees. 


III. DESTRUCTION, 


1. We have obſerved above, that all animals do not 
live upon vegetables, but that there are ſome which 
feed upon certain animalcula. Nay, there are ſome 
which ſubſiſt only by rapine, and daily deſtroy numbers 
of the peaceable kind. 

Theſe animals are deſtroyed, but in ſuch a manner 
that the weaker generally are infeſted by the ſtronger 
in a continued ſeries. Thus the tree-louſe lives upon 
plants. The fly called muſca aphidivora lives upon the 
tree-louſe ; the hornet and waſp-fly, upon the muſca 
aphidivora; the dragon-fly, upon the hornet and 
waſp fly; the ſpider, on the dragon-fly ; the ſmall 
birds on the ſpider; and laſtly, the hawk kind on 
the ſmall birds. | 

In like manner, the monoculus delights in putrid 
waters, the knat eats the monoculus, the frog eats 
_ knat, the pike eats the frog, the ſea-calf eats the 
Pike. 

The bat and goat-ſucker make their excurſions only 


at night, that they may catch the moths, which at that 
time fly about in vaſt quantities. 


that ſome animals ſhould be, as it were, creat 


The | woodpecker pulls out the inſects which 1. 
hid in the — of — 2 ne ; 

The ſwallow purſues thoſe which fly about iq the 
open air, k 

The mole purſues worms. The large fiſhes devour 
the ſmall. Nay, we ſcarcely know an animal which 
has not ſome enemy to contend with, 

Amongſt quadrupeds wild beaſts are moſt remark. 

ably pernicious and dangerous to others, ag the 
hawk kind among birds. But that they may not, by 
too atrocious a butchery, deſtroy whole ſpecies, even 
theſe are circumſcribed within certain bounds. Firſt, 
as to the moſt fierce of all, it deſerves to be noted how 
few they are in proportion to other animals. Second. 
ly, the number of them is not equal in all countries 
Thus France and England breed no wolves, and the 
northern countries no tigers or lions. Thirdly, theſe 
fierce animals ſometimes; fall upon, and deſt roy one 
another. Thus the wolf devours the fox. The dog 
infetts both the wolf and: fox 3; nay, | wolves in a body 
will ſometimes venture to ſurround a bear. The tiger 
often kills its own male whelps. Dogs are ſometimes 
ſeized with madneſs, and deſtroy their fellows, or with 
the mange deſtroy themſelves, 
- Laſtly, wild beafts ſeldom arrive at ſo great an age 
as animals qvhich live on vegetables. For they are 
ſubject, frM their alkaline diet, to various diſeaſes, 
which bring them ſooner to an end. 

But although all animals: are infeſted by their pe- 
culiar enemies, yet they are often able to elude their 
violence by ſtratagems and force. Thus the hare often 
confounds the dog by her windings. 

When the bear attacks ſheep and cattle, theſe draw 
up together for mutual defence. Horſes join heads 
together, and fight with their heels. Oxen join tails, 
and fight with their horns. 

Swine get together in herds, and | boldly oppoſe 
themſelves to any attack, ſo that they are not eaſily 
overcome ; and it is worth while to obſerve, that all 
of them place their young, as leſs able to defend them- 
ſelves, in the middle, that they may remain ſate during 
the battle. a 

Birds, by their different ways of flying, oftentimes 
eſcape the hawk. If the pigeon had the ſame way 
of fiying as the hawk, ſhe would hardly ever elcape 
his claws: 

It deſerves alſo to be remarked, how much ſome 
animals conſult their ſafety by night. When horſes 
ſleep in woods, one by turn remains awake, and, 28 it 
were, keeps watch. When monkeys. in Braſil flecp up- 
on trees, one of them keeps awake, in order to gte 
the ſign when the tiger creeps towards them; and in 
caſe the guard ſhould be caught afleep, the relt tear 
him to pieces. Hence the hunting of rapacious ri 
mals is not always ſucceſsful, and they are often o vo 
ged to labour for a whole day to no purpoſe. For oo 
reaſon the Creator has given them ſuch a 3 " 
they can bear faſting a long time. Thus the hon Ir 
in his den many days without famiſhing; and the wol 
when he has once well r 4. his hunger, can 13 
many weeks without any difficulty. : 

It we conſider the _ for which it pleaſed the du 


preme Being to conſtitute ſuch an order of _ 
: his 
to be miſerably butchered by others, it ſecms e 


+, IV. 


ima Providence not only aimed at 3 but alſo 
ngdom. keeping a jult prop 


ortion amongſt all the ſpecies; and 
ſo prevent any one of them from increaſing too much, 
to the detriment of men and other animals. For if 
it be true, as it is moſt aſſuredly, that the ſurface of 
the earth can ſupport only a certain number of inha- 
bitants, they muſt all periſh if the ſame number were 
or tripled. 
1 are ns viviparous flies which bring forth 
2000 young. Theſe in a little time would fill the 
air, and like clouds intercept the rays of the ſun, un- 
leſs they were devoured by birds, ſpiders, and many 
other animals. : 
Storks and falcons free Egypt from frogs, which, 
after the inundation of the Nile, cover all the country. 
The ſame birds alſo clear Paleſtine of mice. Bello- 


nius on this ſubje& ſays as follows: „ The ftorks 


come to Egypt in ſuch abundance, that the fields and 
meadows are white with them. Yet the Egyptians 
are not diſpleaſed with this ſight z as frogs are rl 
rated in ſuch numbers there, that did not the ſtorks 
devour them, they would over-run every thing. Be- 
ſides, they alſo catch and eat ſerpents. Between Belba 
and Gaza, the fields of Paleſtine are often deſart on 
account of the abundance of mice and rats; and were 
they not deſtroyed by the falcons, that come here 
by inſtinct, the inhabitants could have no harveſt.” 

The white fox is of equal advantage in the Lap- 
land Alps ; as he deſtroys the Norway rats, which are 
generated there in great abundance, and thus hinders 
them from increaſing too much in proportion, which 
would be the deftruQion of vegetables. 

It is ſufficient for us, that nothing is made by Pro- 
vidence in vain; and that whatever is made, is made 
with ſupreme wiſdom. For it does not become 
us to pry too boldly into all the deſigns of God. 
Let us not imagine, when theſe rapacious animals 
ſometimes do us miſchief, that the Creator planned 
the order of nature according to our private principles 
of economy : for the Laplanders have one way of li- 
ving ; the European huſbandman another; the Hot- 
tentots and ſavages a third; whereas the ſtupendous 
economy of the Deity is one throughout the globe; 
and if Providence does not always calculate exactly 
according to our way of reckoning, we ought to con- 
ſider this affairin the ſame light, as when different ſea- 
men wait for a fair wind, every one with reſpe& to 
the part he is bound to, who we plainly ſee cannot all 
be ſatisfied, 

2. The whole earth would be overwhelmed with 
carcaſes and ſtinking bodies, if ſome animals did not 
delight to feed upon them. Therefore, when an ani- 
wn dies, bears, wolves, foxes, ravens, &c. do not 
ole a moment till they have taken all away. But if a 
ragy e g. dies near the public road, you will find 

2 after a few days, ſwoln, burſt, and at laſt filled 
11m innumerable grubs of carnivorous flies, by which 
: "bn ny conſumed, and removed out of the way, 

15 © may not become a nuiſance to paſſengers by 

poiſonous ſtench. 

r carcaſes of fiſhes are driven upon the 

"ang: 8 kinds, ſuch as the thornback, the 

» the conger-eel, &c. gather about and eat 


them. 
Vor. ya. decaule the uy and reflux ſoon change 


NATURAL HISTORY. 
the ſtate of the ſea, they themſelves are often detain= Avimal 


ed in pits, and become a prey to the wild beaſts that Kingdom. 
frequent the ſhores, Thus the earth is not only kept 


clean from the putrefaction of carcaſcs, but at the ſame 
time, by the economy of nature, the neceſſaries of life are 

rovided for many animals. In the like manner many 
inſets at once promote their own good, and that of 
other animals. Thus gnats lay their eggs in ſtagnant, 
putrid, and ſtinking waters, and the grubs that ariſe 
from theſe eggs clear away all the putrefaction: and 
this will eafily appear, if any one will make the expe- 
riment by filling two veſſels with putrid water, leaving 
the grubs in one, and taking them all out of the other; 
for then he will ſoon find the water that is full of 
grubs pure and without any ſtench, while the water 
that has no grubs will continue ſtinking. 

Lice increaſe in a wonderful manner in the heads of 
children that are ſcabby; nor are they without their 
uſe, for they conſume the redundant humours. 

The beetle kind in ſummer extract all moiſt and 
1 matter out of the dung of cattle, ſo that it 

ecomes like duſt, and is ſpread by the wind over the 
ground, Were it not for this, the vegetables that lie 
under the dung would be ſo far from thriving, that all 
that ſpot would be rendered barren. 

As the excrements of dogs is of ſo filthy and ſeptic 
a nature that no inſe& will touch them, and therefore 
they cannot be diſperſed by that means, care is taken 
that theſe animals ſhould exonerate upon ſtones, trunks 
of trees, or ſome high place, that vegetables may not 
be hurt by them. 

Cats bury their dung. Nothing is ſo mean, nothing 
ſo little, in which the wonderful order and wiſe diſpo- 
ſition of nature do not ſhine forth. 

Laſtly, all theſe treaſures of nature, ſo artfully con- 
trived, ſo wonderfully propagated, ſo providentially 
ſupported throughout her three kingdoms, ſeem in- 
tended by the Creatcr for the fake of man. Every 
thing may be made ſubſervient to his uſe, if not im- 
mediately, yet mediately; not ſo to that of other ani- 
mals. By the help of reaſon man tames the fierceſt 
animals; purſues and catches the ſwifteſt; nay, he is 
able to reach even thoſe which lie hid in the bottom of 
lea. - 
By the help of reaſon, he increaſes the number of 
vegetables immenſely; and does that by art, which na- 
ture, leſt to herſelf, could ſcarcely effect. By ingenui- 
ty he obtains from vegetables whatever is convenient 
or neceſſary for food, drink, cloathing, medicine, na- 
vigation, and a thouſand other purpoſes, 

He has found the means of going down into the 
abyſs of the earth, and almoſt ſearching its very 
bowels. With what artifice has he Icarned to get frag- 
ments from the moſt rocky mountains, to make the 
hardeſt tones fluid like water, to ſeparate the uſeful 
metal from the uſeleſs droſs, and to turn the fineſt 
ſand to ſome uſe! In ſhort, when we follow the ſeries 
of created things, and conſider how providentially one 
is made for the ſake of another, the matter comes to 
this, that all things are made for the ſake of man; and 
for this end more eſpecially, that he, by admiring the 
works of the Creator, ſhould extol his glory, and at 
once enjoy all thoſe things of wh ch he ſtands in need, 
in order to paſs his life conveniently and plcaſantly. 

30 B Cone 


311 


„ „ 


= — — * — - 
c 


—_——— - ˙ — ———— — 


Fes 
2 


— 


Ob HY NV rat Gown Soernoar 
= 


- 


5312 | NATURAL 


CoxcLvus10Nx. 


Tuis ſubject concerning the works of nature, a 
very ſmall part of which we have been able to touch up- 
on, is of ſuch importance and dignity, that if it were 
to be properly treated in all its parts, men would find 
wherewithal to employ almoſt all the powers of the 
mind. Nay, time itſelf would fail before even the moſt 
acute human ſagacity would be able to diſcover the 
amazing œconomy, laws, and exquiſite ſtructure, of 
the leaſt inſet ; ſince, as Pliny obſerves, nature no- 
where appears more herſelf than in her moſt minute 

works, 

Summary as it is, however, the preceding view, as 


it were in a map, of the ſeveral parts of nature, their 


conneQions and dependencies, may, among other uſes, 
convey an uſeful leſſon, and ſuch an one as the beſt of 
us often need to have inculcated. 

From a partial conſideration of things, we are very 
apt to criticiſe what we ought to admire; to look up- 
on as uſeleſs what perhaps we ſhould own ta be of in- 
finite advantage to us, did we ſee a little farther ; to 
be peeviſh where we ought to give thanks; and at the 
ſame time to ridicule thoſe who employ their time 
and thoughts in examining what we were (i. e. ſome 

of us moſt aſſuredly . created and appointed to 
ſtudy. In ſhort, we are too apt to treat the Al- 
mighty worſe than a rational man would treat a good 
mechanic, whoſe works he would either thoroughly 
examine, or be aſhamed to find any fault with them, 
This is the effect of a partial conſideration of nature; 
but he who has the candour of mind and leiſure to look 
farther, will be inclined to cry out, 


How wond'rous is this ſcene ! where all is form'd 
With number, weight, and meaſure ! all deſign'd 
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Natural, NaTturAL Philoſophy, that which conſiders the 
Naturaliza- powers and properties of natural bodies, and their mu- 
tion. tyal actions one on another. See Pavs1cs. 
> — "The buſineſs of natural philoſophy, ſays Boerhaave, 
is to communicate a ſolid and accurate knowledge of 
all the bodies in being, and all the affections thereof. 
Nor can this ſcience be acquired otherwiſe than by 
obſerving, by means of our ſenſes, all the objects 
which the Author of nature hath made cognizable 
thereto : hence, the firſt and principal part of this 
ſcience is to colle& all the manifeſt and ſenſible ap- 
pearances of things, and reduce them into a body of 
natural hiſtory, Now there are two ways of making 
ſuch obſervations; the firſt, when we view things 
nearly as they happen to turn up, without any deſign 
or intervention of our own: in which way no great 
improvements can be expected in the art, becauſe 
chance, having here the direction, only exhibits occa- 
ſional or extemporary properties. The other method 
is, when, after a thorough acquaintance with bodies, 
we apply them to other bodies equally known, dili- 
gently attending to the reſult, and obſerving whether 
any thing new ariſes, See ExPERIMENTAL PHiLo- 
SOPHY. 


NATURALIZATION, in law, the act of na- 
turalizing an alien, or putting him into the condition 
of a natural-born ſubject, and entitling him to the 


HISTORY. 


For ſome great end! where not alone the plant 
Of ſtately growth; the herb of glorious hne, 
Or food-full ſubſtance ; not the labouring ſteed; 
The herd, and flock, that feed us; not the mine 
That yields us ſtores for elegance, and uſe; 
The ſea that loads our table, and conveys 
The wanderer man from clime to clime; with all 
Thoſe rolling ſpheres, that from on high ſhed down 
Their kindly influence : not theſe alone, | 

Which ſtrike ev'n eyes incurious ; but each moſs, 
Each ſhell, each crawling inſect, holds a rank 
Important in the plan of Him who fram'd 
This ſcale of beings ; holds a rank, which loſt 
Would break the chain, and leave behind a gap 
Which nature's ſelf would rue. Almighty Being, 
Cauſe and ſupport of all things, can I view 
Theſe objects of my wonder, can I feel 
Theſe fine ſenſations, and not think of thee? 
Thou who doſt thro' th' eternal round of time, 
Doſt thro” th' immenſity of ſpace exiſt 
Alone, ſhalt thou alone excluded be 
From this thy univerſe ? Shall feeble man 
Think it beneath his proud philoſoph 
To call for thy aſſiſtance, and mf 
To frame a world, who cannot frame a clod ?— 
Not to know thee, is not to know ourſelves—— 
Is to know nothing—nothing worth the care 
Of man's exalted fpirit—all becomes, 
Without thy ray divine, one dreary gloom, 
Where lurk the monſters of fantaſtic brains, 
Order bereft of thought, uncaus'd effects, 
Fate freely acting, and unerring Chance, 
Where meanleſs matter to a chaos finks, 
Or ſomething lower ſtill; for without thee 
It crumbles into atoms void of force, 
Void of refiſtance—it cludes our — 
Where laws eternal to the varying code 
Of ſelf-love dwindle. Intereſt, paſſion, whim, 
Take place of right and wrong : the golden chain 
Of beings melts away, and the mind's eye 
Sees nothing but the preſent. All beyond 
Is viſionary gueſs—is dream—is death. 


Sect, I 


THOMSON, 
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rights and privileges thereof. See Arn, and De- yur 
NIZ EN. | Nun 

In France, naturalization is the king's preroga- 
tive; in England, it is only done by act of parlia- 
ment, 

In France, Swiſs, Savoyards, and Scots, need not 
any naturalization, being reputed regnicoles, or na- 
tives. 

NATURALS, among phy ficians, whatever natu- 
rally belongs to an animal, in oppoſition to non na- 
turals. See NoxN-NATURALS. 8 

NATURE, according to Mr Boyle, has eight dif- 
ferent ſignifications; it being uſed, 1. Fort e Au. 
thor of nature, whom the ſchoolmen call Natura Na- 
turans, being the ſame with God. 2. By the. nature 
of a thing, we ſometimes mean its eſſence that s, 
the attributes which make it what it is, whether - 
thing be corporeal or not; as when we attempt to de. 
fine the nature of a fluid, of a triangle, &. 3. Some: 
times we confound that which a man has by _ 
with what accrues to him by birth ; as when we 5 
that ſuch a man is noble by nature. 4. Sometim 
we take nature for an internal principle of N 
as when we ſay, that a ſtone by nature falls to he 
earth. 5. Sometimes we underſtand, by —_— 4 
eſtabliſhed courſe of things. 6. Sometimes we 


nature for an aggregate of powers belonging 0% 


N A -Y 


that nature is ſtrong, weak, or ſpent; or 
ſuch diſeaſes, nature 1 eee 

1] nerform the cure. 7. Sometimes we ute the term 
mr for the univerſe, or whole ſyliem of the cor- 
poreal works of God; as when it is ſaid of a phoenix, 
or chimera, that there is no ſuch thing 1a nature, 
8. Sometimes too, and that moſt commonly, we ex- 
preſs by the word nature a kind of ſemi-deity, or other 
ſtrange kind of being. 

If, ſays the ſame philoſopher, I were to propoſe a 
notion of nature, leſs ambiguous than thoſe already 
mentioned, and with regard to which many axioms 
relating to that word may be conveniently underſtood, 
I ſhould firſt diſtinguiſhi between the univerſal and the 
particular nature of things. Univerſal nature I would 
d:fine to be the aggregate of the bodies that make up 
the world in its preſent Rate, conſidered as a principle; 
by virtue whereof they a& and ſuffer, according to the 
laws of motion preſcribed by the Author of all things, 
And this makes way for the other ſubordinate notion; 
ſince the particular nature of an individual conſiſts in 
the general nature applied to a diſtin& portion of the 
univerſe 3 or, which is the ſame thing, it is a particu- 
lar aſſemblage of-the mechanical properties of matter, 
as figure, motion, &c. 

Kingdoms of NaTurRE. See Kinepons. .. 

Conduct or Operations of NATURE, * See NATURAL 
Hiſtory. 4 

NAVAL, ſomething relating to a ſhip ; whence, 

Naval Architecture. See ShiP- Building. 

Naval Camp, in antiquity, a fortification, conſiſt- 
ing of a ditch and parapet on the land-fide, or a wall 
built in the form of a ſemi-circle, and extended from 
one point of the ſea to another. This was ſometimes 
defended with towers, and beautified with gates, 
through which they iſſued forth to attack their ene- 
mies. Homer hath left us a remarkable deſcription 
of the Grecian fortifications of this ſort, in the Tro- 
jan war, beginning at v. 436. Iliad », 

Then, to ſecure the camp and naval powers, 
They rais'd embattled walls with lofty tow'rs : 


From ſpace to ſpace were ample gates around, 
For paſſing chariots; and a trench profound, 


that, in ſuch or 


NAVAL 
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lure, body, eſpecially a living one; in which ſenſe phyſi- 


wal. ſicians ſays 


Of large extent; and deep in earth below 
Strong piles infix'd ſtood adverſe to the foe. 


Pore's Trarſl, 


Towards the ſea, or within it, they fixed preat 
pales of wood, like thoſe in their artificial harbours ; 
before theſe the veſſels of burden were placed in ſuch 
order, as that they might be inſtesd of a wall, and 
give protection to thoſe within; in which manner Ni- 
cias is reported by Thucydides to have encamped 
himſelf : but this ſeems only to have been practiſed 
when the enemy was thought ſuperior in ſtrength, and 
raiſed great apprehenſions of danger in them. When 
their fortifications were thought ſtrong enough to de- 
fend them from the aſſaults of enemics, it was frequent 
to drag their ſhips to ſhore, which the Greeks call- 
ed waxy, the Romans ſubducere, Around the ſhips 
the ſoldiers diſpoſed their tents, as appears every 
where in Homer: but this ſeems only to have been 
practiſed in winter, when their enemy's fleet was laid 
up and could not aſſault them; or in long ſieges, and 
when they lay in no danger from their enemies by ſca; 
as in the Trojan war, where the defenders of Troy ne- 
= once attempted to encounter the Grecians in a ſea- 

ht. 

The adjacent places were vſually filled with inns 
and ſtews, well ſtocked with females, that proftituted 
themſelves to the mariners, merchants, and artifi- 
cers of all forts, who flocked thither in great num- 
bers; this, however, appears to be only in times of 
peace, 

Naval Crown, among the ancient Romans, a crown 
adorned with figures of prows of ſhips, conferred on 
perſons who in ſea-engagements firſt boarded the ene- 
my's veſſel, See Crown. 

Naval Engagement. 
vii. 

Naval Stores, comprehend all thoſe particulars 
made uſe of, not only in the royal nayy, but in every 
other kind of navigation; as timber and iron for ſhip- 
ping, pitch, tar, hemp, cordage, ſail- cloth, gun- 
powder, ordnance, and fire-arms of every ſort, ſhip- 
chandlery wares, &c. 


See Naval Tadics, chap. 


TACTICS, 


Or, The Military Operations of Fleets. 


NAVAL TACTICS 1s the art of ranging fleets in 
ſuch order or diſpoſition, as may be judged moſt 
convenient, either for attacking, defending, or retreat- 
ng to the preateſt advantage; and to regulate their 
everal movements accordingly: it is not a 3 eſta- 
bliſhed on principles abſolutely invariable, but found- 
ed on ſuch reaſons as the alteration and improvement 
of arms muſt neceſſarily occaſion in a courſe of time 
25 experience; from which alſo will naturally reſult 
£ 3 in the conſtruction of ſnips, in the manner 
BY ing them, and, in fine, in the total diſpoſition 
Corn regulation of fleets and ſquadrons, We ſhall cur- 
N run through this ſucceſſion and change of arms, 
e, to the preſent improvement of our / lines of battle, 


in order to =ake us the more ſenſible of the reaſons 


which have induced the moderns to prefer ſo advanta- 
geous a choice as they now follow in the arrangement 
of their ſhips, | 

The ancient galleys were ſo conſtructed as to carry 
ſeveral banks of oars, very differently diſpoſed from 
thoſe in our modern galleys, which, however, vary the 
leaſt of any others from their ancient model. Advanced 
by the force of their oars, the galleys ran violently a- 
board of each other, and by the mutual encounter of 
their beaks and prows, and ſometimes of their ſteras, 
endeavoured to daſh in pieces or fink their enemies. 

The prow, for this purpoſe, was commonly armed 
with a brazen point or trident, nearly as low as the 
ſurface of the ſea, in order to pierce the enemy's ſhips 
under the water. 
with 


Some of the galleys were furniſhed 
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with large turrets, and other acceſſions of building, 
either for attack or defence. The ſoldiers alſo annoy- 
ed their enemies with darts and ſlings, and, on their 
nearer approach, with ſwords and javelins; and in or- 
der that their miſſive weapons might be directed with 
greater force and certainty, the ſhips were equipped 
with ſeveral platforms, or elevations above N of 
the deck. The ſides of the ſhip were fortified with a 
thick fence of hides, which ſerved to repel the darts of 
their adverſaries, and to cover their own ſoldiers, who 
thereby annoyed the enemy with greater ſecurity. 

As the invention of gun-powder has rendered uſeleſs 
many of the machines employed in the naval wars of 
the ancients, the great diſtance of time has alſo con- 
figned many of them to oblivion : ſome few are, ne- 
vertheleſs, recorded in ancient authors, of which we 
ſhall endeavour to preſent a ſhort deſcription. And 
firſt, | 

The 6:7 was a large and maſly piece of lead or 
iron, caſt in the form of a dolphin. This machine be- 
ing ſuſpended by blocks at their maſt-heads or yard - 
arms, ready for a proper occaſion, was let down vio- 
lently from thence into the adverſe ſhips ; and either 
penetrated through their bottom, and opened a paſ- 
ſage for the 2 waters, or by its weight imme - 
diately ſunk the veſſel. 

The 4grravzy was an engine of iron crooked like a 
ſickle, and fixed on the top of a long pole. It was em- 
ployed to cut aſunder the ſlings of the ſail-yards, and, 
thereby letting the ſails fall down, to diſable the veſſel 
from eſcaping, and incommode her greatly during the 
action. Similar to this was another inſtrument, armed 
at the head with a broad two-edged blade of iron, 
wherewith they uſually cut away the ropes that faſten- 
ed the rudder to the veſſel. 

Aogaſa va nN, a ſort of ſpears or maces of an extra- 
ordinary length, ſometimes exceeding 20 cubits, as 
appears by the 15th Iliad of Homer, by whom they 
are alſo called ««:ge, 

K:gaizs were certain machines uſed to throw large 
ſtones into the enemy's ſhips. 

Vegetius mentions another engine, which was ſuſ- 
pended to the main-maſt, and reſembled a battering- 
ram; for it conſiſted of a long beam and an head of 
iron, and was with great violence puſhed againſt the 
ſides of the enemy's galleys. 

They had alſo a grappling-iron, which was uſually 
thrown into the adverſe ſhip by means of an engine: 
this inſtrument facilitated the entrance of the ſoldiers 
appointed to board, which was done by means of wooden 


. bridges, that were generally kept ready for this pur- 


poſe in the fore-part of the veſſel. See the article 
Corvus. 
The arms uſed by the ancients rendered the diſpo- 
ſition of their fleets very different, according to the time, 
lace, and circumſtances. They generally conſidered 
it an advantage to be to windward, and to have the 
fun ſhining directly on the front of their enemy. The 
order of battle chiefly depended on their power of ma- 
naging the ſhips, or of drawing them readily into form; 
and on the ſchemes which their officers had concerted. 
The fleet being compoſed of rowing · veſſels, they lower- 
ed their fails previous to the action; they preſented 
their prows to the enemy, and advanced apainſt each 
other by the force of their oars. Before they joined 


Int | 


battle, the admirals went from ſhip to ſhip, and ex. 


horted their ſoldiers to behave gallantly. All thin 
being in readineſs, the ſignal was diſplayed by hang. 
ing out of the admiral's galley a gilded ſhield, - 
red garment or banner. During the elevation of this 
the action continued; and by its depreſſion, or inclina. 
tion towards the right or left, the reſt of the ſhips 
were directed how to attack or retreat from their * 
mies. To this. was added the ſound of trumpets; which 
began in the admiral's galley, and continued round the 
whole navy. The fight was alſo begun by the admi. 
ral's galley, by grappling, boarding, and endeavour. 
ing to overſet, fink, or deſtroy the adverſary, as we 
have above deſcribed. Sometimes, for want of grap- 
pling-irons, they fixed their oars in ſuch a manner 3s 
to hinder the enemy from retreating. If they could 
not manage their oars as dextrouſly as their antagoniſt, 
or fall alongſide ſo as to board him, they penetrated 
his veſſel with the brazen prow. The veſſels approach- 
ed each other as well as their circumſtances would 
rmit, and the ſoldiers were obliged to fight hand to 
and, till the battle was decided : nor indeed could 
they fight otherwiſe with any certainty, ſince the ſhorteſt 
diftance rendered their flings and arrows, and almoſt 
all their offenſive weapons, ineffectual, if not uſeleſs, 
The ſquadrons were ſometimes ranged in two or three 
right lines, parallel to each other; * ſeldom drawn 
2 in one line, unleſs when formed into an half. moon. 
his order indeed appears to be the moſt convenient 
for rowing veſſels that engage by advancing with their 
prows towards the enemy. At the battle of Ecnomus, 
between the Romans and the Carthaginians, the fleet 
of the former was ranged into a triangle, or a ſort of 
wedge in front, and towards the middle of its depth, 
of two right parallel lines. That of the latter was 
formed into a rectangle, or two ſides of a ſquare, of 
which one branch extended behind, and as the open- 
ing of the other proſecuted the attack, was ready to 
fall upon the flank of ſuch of the Roman galleys as 
ſhould attempt to break their line. Ancient hiſtory bas 
reſerved many of theſe orders, of which ſome have 
2 followed in later times. Thus, in a battle A. D. 
1340, the Engliſh fleet was formed in two lines, the 
firſt of which contained the larger ſhips, the ſecond con- 
ſiſted of all the ſmaller veſſels, uſed as a reſerve to ſup- 
ort the former whenever neceſſary. In 1545, the 
Pond fleet under the command of the Mareſchal d 
Annebault, in an engagement with the Engliſh in the 
Channel, was arranged in the form of a creſcent. The 
whole of it was divided into three bodies, the centre 
being compoſed of 36 ſhips, and each of the wings of 
30. He had alſo many galleys; but theſe fell not mo 
the line, being deſigned to attack the enemy occaſion · 
ally. This laſt diſpoſition was continued down to the 
reigns of James I. and Lewis XIII. ; 
Meanwhile the invention of gunpowder, in 133% 
gradually introduced the uſe of fire-arms into na 
war, without finally ſuperſeding the ancient method 0 
engagement. The Spaniards were armed with cannon 
in a ſea-fight againft the Engliſh and the Prof 
Poitou abreaſt of Rochelle in 1372; and this battle 1 
the firſt wherein mention is made of artillery in eng 
navies. Many years elapſed before the marine arma 
ments were ſufficiently provided with fire - arms. 


great a revolution in the manger of fighting, and _ 


NAVAL TACTICS. 


ap · A 


zatrodvced a total change in the conſtruc- 
4 cape} Any could not be ſuddenly effected. In fhort, 
5 ſauadrons of men of war are no longer formed of 
ok veſſels, or compoſed of galleys and ſhips of the 
Fes but entirely of the latter, which engage under 
fail [nnd diſcharge the whole force of their artillery 
from their ſides. Accordingly, they are now diſpoſed 
in no other form than that of a right line parallel to 
the enemy; every ſhip keeping cloſe-hauled upon a 
wind on the ſame tack. Indeed, the difference between 
the force and manner of fighting of ſhips and galleys 
rendered their ſervice in the ſame line incompatible. 
When we conſider therefore the change introduced, 
both in the conſtruction and working of ſhips, occa- 
Goned by the uſe of cannon, it neceſſarily follows, that 
ſquadrons of men of war mult appear in the order that 
is now generally adopted. TIF ; f 
Tue machines which owe their riſe to the invention 
of gun- powder have now totally ſupplanted the others; 
ſo that there is ſcarce any but the ſword remaining, of 
all the weapons uſed by the ancients. Our nayal battles 
are therefore almoſt always decided by fire-arms, of 
which there are ſeveral kinds, known by the general 


name of artillery. 3 45 
In a ſhip of war, fire-arms are diſtinguiſhed into can- 


non mounted on carriages, ſwivel-cannon, grenadoes, 
and muſquetry. See CANNON, &c. 

Beſides theſe machines, there are ſeveral other uſed 
in merchant-ſhips and privateers, as cochorns, cara- 
bines, fire-arrows, organs, ſtink-pots, &c. 
HORN, &C. 


CAP. I. Of Lines or Orders. 


By orders are meant the different methods of ran- 
Bing or drawing up a fleet in the ſeveral lines and forms 
or which it may be defigned: in which two things 
are to be conſidered, 1. The poſition of each ſhip with 
regard to the wind: 2. The poſition of each ſhip with 
reſpect to the fleet. We cannot make any alteration 
in either of theſe circumſtances, without changing the 
whole poſition of the line, which will otherwiſe remain 
complete. 


— 


The different expeditions an admiral may be order- 


ed upon, as well as the various circumſtances that oc- 
cur in conducting a fleet, firſt gave riſe to the ſeveral 
lines or orders into which it is formed. 

When a fleet engages, it ought to be drawn up in a 
different form from that in which it ſails. A fleet that 
ſails in fight of an enemy muſt alter its poſition, from 

| that which it would maintain were there none in view, 
or none to be expected. When a fleet ſails before the 
wind, it has likewiſe its particular form of ſailing ; as 
it has alſo when it chaces the enemy, makes a retreat, 
guards a ſtreiglit or paſſage, or is obliged to force 
through one; or whether at anchor in a road or har- 
our, or going into either to inſult or attack an enemy. 
la this variety of circumſtances, proper regard mult 


had to the moſt advantageous poſition or form into 


which the fleet canberan ged before it enters upon action. 


Chap. II. Of dividing a Fleet, and of the Form of 
Sailing. 

0 f How to divide a fleet. When a fleet conſiſts of 

© lall of the line, the admiral divides it firſt into three 


See Cox- 


ſquadrons, each of which has its diviſions; and three 


general officers, viz. admiral, vice-admiral, and rear- 


admiral. Each ſquadron has its proper colours, and 
each divifion its proper malt: for example, the white 
flag is proper to the firſt ſquadron of France, the white 
and blue for the ſecond, and the blue for the third. 
In Britain, the firſt admiral of the fleet carries the u- 
nion-flag at the main-top-maft head; next, the admi- 
ral of the white; and then the admiral of the blue. 
The particular ſhips carry pendants of the ſame co- 
lour with their ſquadrons, and at the maſts of their re- 
ſpective diviſions ; ſo that the laſt ſhip in the diviſion 
of the blue ſquadron wears a blue pendant at the mizen 
top-maſt head. 

The general officers, or commanders of diviſions, 
place themſelves in the centre of their diviſions. We 
muſt except the three commanding admirals, who in a 
ſailing poſition lead their reſpective ſquadrons. 

2. The ſailing form of a Fleet. 
judged the beſt, and is that which is put in practice 
upon moſt occaſions, whether upon expeditions, look- 
ing out for an enemy, &c. It conſiſts in dividing the 
fleet into three columns, or parallel lines, either upon 
a wind or large, as the admiral may think moſt expe- 
dient. Thus will the courſe and diſtance of the co- 
lumns, as well as each ſhip's ſtation, be determined and 
regulated ; obſerving at the ſame time that they keep 
abreaſt of each other as near as poſſible. 

By this manner of ſailing, the fleet is cloſed as much 
as poſſible, can better obſerve the proper ſignals, and 
is ready to be ranged or formed into any poſition or 
line that the admiral ſhall judge proper, I 
care muſt be taken to preſerve the juſt diſtance between 
the columns; in order to which, it will be beſt for the 
ſhips in general to regulate themſelves by ſome of the 
centre ſhips of the column to windward, rather than 
the ſternmoſt, as they are often too far in their rear to 
follow their motions. 

The moſt natural courſe in this order of failing is to 
BO neareſt upon a wind on either tack, or to go away 

arge three or four points: however, the fleet may ſteer 
away more or leſs from the wind, or even right afore 
it, as may be judged moſt expedient. k 

In all forms of. ſailing, the tranſports, tenders, &c. 
are ordered to keep to windward, for the following 
reaſons. 1. They are by ſuch a ſituation more out of 
danger from the enemy, as they can the readier bear 
down into the body of the fleet to avoid them. 2. They 
can more expeditiouſly execute the admiral's orders, 
when neceſſary. 3. They do not delay the fleet by 
waiting for them, being fitter to make ſail before than 
upon a wind. 

This kind of ſhips ought not to keep farther than 
half a league, for the ſame reaſons that they are or- 
dered to keep to windward; but we muſt obſerve, that 
when the fleet is not drawn up in a line or three co- 
lumns, the fire-ſhips, &c. ought not to be farther di- 
ſtant from the men of war than they are from one an- 
other. 

The ſame reaſons which prevail in placing the fire- 
ſhips, &c. to windward of a fleet in a failing poſture, 
will equally hold good to place them to leeward when 
obliged to make a retreat. 1. They are there in leſs 


danger from the purſuit of an enemy, becauſe 2 
ur- 
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Of Chacing. ſurrounded by the fleet to guard them, in the form of 


— 


Fig. 2. 


Fig. 3. 


a half- moon, from any attack that may be made upon 
them. 2. The flect going large in this form, theſe 
ſmall ſhips may ſhorten fail to wait for orders. 3. If 
the fleet ſhould be obliged to reſume the line of battle 
again to engage the enemy, they will ſtill be in the 
beſt poſition to ſail in. 

In the order of retreat, the ſtore- ſhips, & c. keep 
themſelves at a greater diſtance than in any other form, 
1. That they may not retard the progreſs of the fleet. 
2. When the fleet forms again into a line of battle, 
they may keep better the proper diſtance required. 

The fire-ſhips, &c. of the fleet to leeward ought to 
keep themſelves a little a-head of thoſe ſhips whoſe 
orders they are to follow; to the end that they may 
be the readier to join them upon occaſion, 


Cray. III. Of Chacing. 


I. To chace with the greateſt advantage. If the ſhip 
that chaces is a great way to leeward of the chace, 
ſhe ſhould continue on the ſame board, till ſhe can 
tack npon her: that is to ſay, arriving at the point E, 
ſhe will find the chace at the point F; ſo that the 
angle FED will make four points, or 45“. 

he above method 1s thought to be the beſt by the 
moſt experienced ſcamen ; becauſe by working in this 
manner you keep nigher the chace, and by making two 
tacks you will fetch her wake. 

2. 'The ſhip D may continue on the ſame tack, till 
ſhe entirely cuts off the chace C; but then ſhe runs 
the riſk of loſing fight of her, by continuing too long 
upon the ſame tack: a fog, a ſhift of wind, a head- 
land, night coming on, and many other incidents that 
frequently happen at ſea, may give the chace an op- 
portunity of - eſcaping, by altering her courſe, &c. 
therefore we ſhould never put this method in practice, 
but when very near her, or when we chaſe a friend in 
order to join him. 


3. If the ſhip A chaſing the ſhip B to windward, 


is at a very great dittance, ſhe muſt continue on the 


ſame tack till ſhe gets upon her beam; then the ſhip 
A. will tack, and fland on again rhe ſame with the 
chace, till ſhe brings the ſhip B abreaſt of her. She 
muſt continue on in the ſame manner, tacking every 
time ſhe gets abreaſt of the chace, till ſhe is no longer 
apprehenſive of loſing fight of her. Note, This is to 
be underſtood when the ſhip A is a4 a very great di- 
ſtance from the chace, becauſe that then ſhe would run 
too great a length from he, were ſhe to continue on 
the ſame tack till ſhe could fetch the ſhip B: bur then 
again, when the ſhip A is but at a ſmall diſtance from 
the ſhip B, ſhe would looſe too much time if ſhe were 
to tack always when ſhe got a-breaſt of the chace. 

4. We have already obſerved, that if the ſhip B is 
to lceward of the ſhip A which ſhe chaces, and under 
no apprehenſion of loſing fight of her; or becauſe ſhe 
might not be at any great diſtance from her, or chaces 


her large, in proper ſettled weather, when the days are 


long; or that ſhe might be a friend, whom you would 
willingly join: then the ſhip B ought to continue on 
the ſame tack with the ſhip A, till ſhe can cut her off 
upon the other tack, : 

Now we muſt know how to determine if the ſhip B 
in tacking will fetch the ſhip A. 1. It is evident, that 
if the ſhip B, which is ſuppoſed to be a better ſailer 


than the chace A, continues ſtill on the ſame — 
till ſhe gets as far to windward as the ſhip A, ſhe 0 dd 
eaſily intercept her by tacking upon her: this appes 4 
at firſt fight, as if we ſhould rejc this method, — 
it makes the ſhip B continue on one tack longer — 
n 
is neceſſary: but ſtill good judges think it ſhould not be 
entirely rejected, becauſe the ſhip B may thoroypl| 
make up & her loſs of time in continuing on ſo b 
a- board; for ſhe may then bear down upon the ſip & 
as much as ſhe thinks proper, at the ſame time obli. 
ging her not to alter her courſe, as was remarked aboxe, 
2. The ſhip B will exactly know when ſhe oupht to 
teck upon the chace A, if ſhe calculates the time from 
her being abreaſt of her till ſhe thinks proper to tack 
upon her again: for continuing on the ſame length 
of time, ſhe may be certain ſhe cannot fail of lntercep= 
ting her. 

5. When the admiral would have the whole fleet to 
chace, or a partieular ſquadron only, he -will make 
known the ſame accordingly by hoiſting the uſual 
ſignal for making ſail, whether his intention be to 

. Chace or join ſome ſhips that appear in ſight, or ſtretch 
out a-head, and make the land. In the firſt caſe, the 
ſhips ſhould prepare themſelves immediately, that ng 
time may be loſt in wearing or tacking, if occahion 
for either, In the ſecond, the headmolt ſhips ſhould 
bring to, to found, if the coaſt is not thoroughly 
known to the fleet. 

6. The ſquadron that chaces, or the cruiſers de- 
tached from the fleet, ſhould be very careful not to 
engage too far in the chace, for fear of being over- 
powered ; however, not to omit, at the ſame time, 
thoroughly ſatisfying themſelves with regard to the 
object of their chace, if poſſible. "They mult pay great 
attention to the admiral's ſignals at all times, to pre- 
vent ſeparation ; in order to which, they ſhould colle& 
themſelves before night, eſpecially if there be any ap- 
pearance of thick or foggy weather coming on, and 
endeavour to join the fleet again. 

7. If the admiral would have the whole fleet to 
chace, without obſerving any particular form, he will 
to avoid confuſion, prepare them accordingly for it 
by ſignal to look out and watch his motions to which 
he will join the general ſignal to chace at large: then 
the ſhips are immediately to get ready to make fail, a8 
ſoon as the admiral ſhall think proper to ſignify hisor- 
ders to chace in any particular quarter, or for any 
other movement he would have them execute: thus 
he will be able to inform himſelf (as the ſigna! might 
perhaps be for that purpoſe only) which are the 2 
ſailing ſhips, and which the moſt experienced and nn 
ful officers in his fleet; all which, with their fevers 
methods of working and ſailing, will give him an 1 
portunity of knowing them more t oroughly, that 
he may employ them accordingly, whenever the [ervict 
ſhould require the exertion of their reſpective abilities 
and experience. : F 

When the admiral would have only a particuſar 
ſquadron to chace at pleaſure, he will make 2 Pepe, 
ratory ſignal for that ſquadron to look out and walc 
his motions with its diſtinguiſhing flag, and mm 
chacing at large; but the ſhips are not to begin i 
chace before the ſignal for the execution of the- pa of 
cular motion is hoilted at the maſt-head which dene 
the ſaid ſquadron, The 
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The ſhips are diligently to obſerve when the ad- 
eg miral makes the Gignal to give over chace, that each, 
regarding the admiral's ſhip as a fixed point, is to 
work back, or make ſail into her tation, to form the 
order or line again, as expeditiouſly as the nature of the 
chace and diſtance will permit. 

g. After the ſhip has ſignified to the admiral that 
ſhe expects to come up with the chace, and that, if an 
enemy, ſhe can attack her to advantage, ſhe muſt be 
then very attentive to the admiral's ſigns in return, 
whether of approbation or diſapprobation, which no 
doubt he will make upon the occaſion, leſt ſhe ſhould 
unwarily engage too far, and againſt the admiral's or- 
ders, On the ſignal of diſapprobation, ſhe muſt ab- 
ſolutely quit the chace, and return again into the fleet 
at all events. þ : 

9. The ſame ſignal that the admiral makes to give 
over the engagement, will ſerve at the ſame time for 
the ſhips to rally or return again to their reſpective 
tations; the commanders of ſquadrons will repeat it, 
that the ſhips may work properly and with expedition, 
to form their line as before; each commanding officer 
with reſpe& to the commander in chief, and the reſt 
of the ſhips with regard to the chiefs of their diviſions 
or commanders of ſquadrons. | 

If the adion continue till night, the admiral will 
make the general ſignal for rallying, when each com- 
mander of a {quadron is to make the ſame for his par- 
ticular ſhips. 

Sometimes the fignal for diſcontinuing the action 
might regard only a particular part of the fleet, which 
will be ſignified accordingly by the proper diftinguiſh- 
ing flag of that body or diviſion. 

10. To avoid the chace. If the ſhip that is chaced 
be to windward, ſhe muſt keep on the tack on which 
ſhe finds ſhe gains moſt on the enemy, to keep him at 
the greateſt diſtance; if to leeward, ſhe will go right 
before the wind, or more or leſs large, according as 
ſhe finds either molt to her advantage, and more a- 


greeable to her particular properties in ſailing or 
working, 


CHAT. IV. Of Anchoring. 


War a fleet comes to an anchor, there are five 
circumſtances to be confidered : 1. That the ground 
be good and holding. 2. That the place be well ſhel- 
tered againſt the reigning winds that blow on the 
coalt where you anchor. 3. That you may eaſily get 
under fail with the ſame wind that may ſerve an ene- 
my, and at the ſame time be able to diſpute the advan- 
tage of the wind with them. 4. That you can readi- 
ly torm the line as ſoon as you get under ſail. 5. That 
the hips may have room to keep clear of each other 
iu getting under way: in order to which we ſhould 
os the ſhips a good birth when we come to an- 
: or, making one or many lines, about three cables 
eng ch aſunder, and 120 fathom between each ſhip. 
8 It was no doubt by ſuch wiſe precau- 
ba 4. * the duke of Vork ſaved his fleet in Sole- 
* in = year 16723 it was compoſed of 60 Engliſh 
ay 30 French ſhips. His royal highneſs kept the ſea 
* 8 to draw out the Dutch to a deciſive ac- 
ſelves : 1 2 they ſtill perſiſted to ſecure them» 
it ry the banks and ſhoals of their own coaſt, 
ud not by any means force them to a battle, he 
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took the reſolution of returning to Solebay, to refreſh 


and recruit his men with proper neceſſaries. Admiral Auchoring. 


de Ruyter, who commanded the Dutch fleet, thought 
proper not to let ſlip ſo happy a conjuncture, as he 
imagined, of ſurpriſing the Engliſh as they lay at an 
anchor in the road : he accordingly ſet ſail with all his 
fleet, which was equal to the duke of York's, on the 
6th of June, and ſtretched over on the Engliſh coaſt, 
with the wind at N. E. for Solebay, where he did not 
doubt but he ſhould meet with the enemy in ſome diſ- 
order and confuſion. But the duke, like an experien- 
ced officer, ordered the count d*Etrees, vice-admiral, 
and afterwards mareſchal of France, who commanded 
the van, to anchor out in the offing; placing himſelf, 
with the reſt of his fleet, in ſuch a manner as to en- 


able him to receive the Dutch admiral in a proper po- 


ſition, whenever he ſhould be informed of his coming. 
Upon his appearance, the count d' Etrées formed the 
line with incredible alertneſs, kept cloſe to the wind, 
and having ſtretched out the length of the ſquadron of 
Zealand, commanded by vice-admiral Barker, begun 
the action the 7th of June at eight in the morning, 
and fought the enemy with ſuch bravery, that ſeveral 
of their ſhips were diſabled: he had even made the pro- 
per diſpoſition to re-tack, and charge thro? Barker's 
ſquadron, if the calm which came on had not prevented 
his glorious deſign. The duke of York was engaged at 
the ſame time with de Ruyter, whilſt the earl of Sand- 
wich in the rear attacked the Dutch rear-admiral Van 
Ghent: but the clouds of ſmoke being diſperſed, and 
the ſhips no longer under command in the calm, the 
two fleets found themſelves fo intermixed and embar- 
raſſed with each other, as greatly heightened the hor- 
ror of the action, and made it the bloodieſt that ever 
was fought. The gallant earl of Sandwich periſhed 
with his ſhip, that was ſet on fire by a Dutch fire-ſhip: 
ſoon after which, his death was revenged by that of the 
admiral of the Amſterdam ſquadron, and by the loſs 
of two Dutch line-of-battle ſhips, one of which was 
taken, and the other ſunk. The duke of York ſhifted 
his flag twice. In fine, the battle laſted with incre- 
dible obſtinacy on both ſides till night, which favoured 
the retreat of the Dutch: the duke purſued them next 
day home to their very banks; where, having ſheltered 
themſelves, they eſcaped a total defeat from the hands 
of a victorious enemy. 

We ſee by the preceding example, how important 
and neceſſary it is to be always in readineſs to get 
under ſail to receive an enemy; and we may learn by 


the following example how dangerous it is to wait for 


an enemy at anchor, 
The mareſchal duke de Vivonne, viceroy of Sicily 
for the king of France, having intelligence that the 


enemy, after the engagement off Aguſta, had retired _ 


to the port of Palermo, reſolved to go and attack 
them in the road. He accordingly embarked on 
board the Sceptre, commanded by M. de Tourville as 
commodore, who hoiſted an admiral's flag, and arrived 
the 2d of June 1676 in ſight of Palermo, having 27 
ſhips of the line and 25 galleys. He ſent his cruiſers 
to reconnoitre the poſition of the enemy, who brought 
him intelligence that they conſiſted of 27 ſhips and 
29 galleys; that they lay at anchor in a line, fronting 
the fort of Caſtel-del-Mar, and under its cannon ; 
and were defended on the right by the grand tower me 

the 


| 
| 
| 
| 
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Lineof the artillery of the ramparts of the city, and on the 


Battle. 


left by the batteries of the mole. The marquis de 
Priuli, chef d'eſcadre (commodore), was detached with 
nine ſhips and five fireſhips, and the chevaliers de Bre- 
tevil and Bethormas with ſeven galleys, to bear down 
upon the enemy to the left; all which was executed 
with ſo much bravery and reſolution, that. the van- 
guard of the enemy were obliged to cut and flip, and 
run aſhore under the batteries of the town, where the 
fireſhips burnt three of their ſhips to the water's-edge : 
the whole was deſtroyed by the French with very little 
loſs, 


Cray. V. Line of Battle. 


I. Taz ancients, as already obſerved, ranged their 
ſhips or galleys ſo as to preſent them in front to their 
enemy; becauſe the machines they then made uſe of 
were fixed in the heads or prows of their veſſels: the 
ſame reaſon now prevails with regard to the galleys, 
ar the article GaLLEy), which are drawn up in the 

orm of a creſcent or half-moon, whoſe ends or horns 
are oppoſed to the enemy; in the middle of which is 
the admiral, from whence he the more diſtinctly ob- 
ſerves the motions of his fleet throughout. The two 
fleets being thus drawn up, approach each other to a 
convenient diſtance; when the engagement beginnin 
at the ends of the half- moon, they extend themſelves 
inſenſibly till the whole fleet is engaged, and each par- 
takes of the danger and glory of the action. See 
fig. 4. 
3 The famous battle of Lepanto is the 
moſt remarkable action of this kind that ever hap- 
pened. It was fought between the Turks and Chri- 
ſtians in the gulph of Lepanto, the 7th of October 
1571. The Chriſtian fleet of galleys conſiſted of 205, 
large and ſmall; the Turks had near 260: both formed 
two long lines, each inclining towards the end, where 
they began the engagement. Don John of Auſtria, 
eneraliſſimo of the Chriſtian forces, had placed him- 
Fg in the centre of his fleet, and gave the command 
of his right wing (van) to the famous admiral Doria, 
and his left (rear) to Michael Barbarigo. The baſhaw 
Pertau, general of the Turks, had likewiſe placed him- 
ſelf, together with the baſhaw Ali, in the centre of 
his fleet: and gave the command of his right wing to 
the baſhaws of Alexandria, Mehemet and Siroco, and 
his left to Uluchiali, governor of Algier. The action 
began at two o'clock in the afternoon; which was firſt 
brought on by rowing towards each other with all 
their might, -accompanied all the time with the moſt 
alarming ſhouts and outcries. The left wing of the 
Chriſtians performed wonders: Barbarigo attacked 
the Turks with ſuch incredible fury, that the bar- 
barians could no longer reſiſt the inceſſant fire of the 
Chriſtians, but precipitately ran themſelves aſhore on 
the neighbouring coaſt, ſome plunging into the ſea, 
others leaving their galleys to the bravery and mercy 
of the conquerors. The defeat was fo general, that 
the Turks eſcaped with only 30 galleys. There pe- 
riſhed in this day's bloody action 25,000 Turks; 
3500 priſoners were taken, and 130 galleys; the 
Chriſtians loſt on their fide 10,000 men, and 15 gal- 
leys: they might have then deftroyed the whole Ot- 
toman power, had they known how to have made the 
greateſt advantage of ſo glorioug a victory. 


IL. In an engagement of men of war, the fleets ire 1 
drawn up in a line of battle on two parallel lines u 
a wind. The ſhips keep cloſe to the wind on the 
line they are formed in, and are commonly at a cable 
length diſtant one from the other, the fireſhips, tranſ. 
ports, tenders, &c, keeping at half a league's diſtance 
on the oppoſite fide of the enemy. Thus the fleets 
AB, CD, (fig. 5.) that are engaged, are ranged under Pu 
an eaſy fail with their larboard tacks on board; and © 
the fireſhips EE of the fleet AB are to windward, the 
fireſhips FF are to leeward of their fleet CD, 

ExamyeLs, This form was obſerved, for the fl 
time, in the famous battle of the Texel, where the 
duke of York defeated the Dutch on the 13th of Jun; 
1665. 

We, as well as the French, owe the entire perfce. 
tion of this order to his royal highneſs. The Eogliſh 
fleet conſiſted of 100 ſhips of the line; that of Hol. 
land was more numerous, though not in three-deck 
ſhips: the two flects found themſclves nigh each other 
early in the morning, the wind being at S. W. they 
ranging themſelves in two lines at S. S. E. cach ex- 
tending itſelf about five leagues in length, the Englih 
having the advantage of the wind. The duke of 
York, commander in chief of the Engliſh fleet, bad 
placed himſelf in the centre, and gave the command 
of the van-guard to prince Rupert, and the rear to 
lord Sandwich, The Dutch admiral Opdam had 
oppoſed himſelf in the centre of his fleet to the duke 
of York, and vice-admiral Tromp againſt prince Ru- 

t. They cannonaded each other from 3 o'clock 
in the morning till 11, with great fury and intrepidity, 
the victory ſtill declaring for neither ſide. The Dutch 
took one Engliſh ſhip, which too raſhly attempted to 
force through their line; but they falling off to 8. E. 
found the Engliſh fire greatly annoyed them. About 
11 o'clock the duke of York bore down with his 
whole line upon the enemy, he himſelf bearing down 
at the ſame time upon Opdam : this diſpoſition and 
reſolution of his royal highneſs elevated the courage 
and ſpirit of both parties to an almoſt invincible 0 
ſtinacy. The terrible roaring of the cannon, wrecks of 
ſhips, fall of maſts, together with a thick ſmoke in- 
termixed with flaſhes of fire from the ſhips that blew 
up, heightened the horror of this action beyond the 
power of imagination. It is related of admiral Op- 
dam, that, amidft all this ſcene of carnage and de- 
ſtruction, he ſat with the greateſt compoſure on his 
poop, viewing, and giving orders to repair as much 
as poſſible the damage and diſorder he ſultained from 
the duke of Vork; animating his men all the time 
both by his words and actions. At two o'clock in 
the afternoon, his royal highneſs made the ſignal for 
the whole line to bear down together upon the art 
my; which obliged the Dutch to alter their diſpol- 
tion of keeping cloſe to the wind any longer. Op- 
dam only, with one of his ſhips, called the Prin ö 
Orange, of three decks, ſtill kept his ſtation; but ſoo 
after, Opdam having received a whole broadſide 
the duke of Vork, his ſnip blew up, without 1t being 
ever known by what accident, though five of the we 
were ſaved. The Dutch, having already loſt wo 
of their ſhips, and ſeeing their admiral blow wr 
before the wind for the Texel; the duke of 


purſuing them with great reſolution and bravery || 
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rance of their port: he took, burnt, and 
and. „ ſhips of the line, 20 of which were from 
5 to 80 guns; and gained over them the moſt glo- 
rious victory that was ever obtained at ſea, The whole 
action colt him but one man of war, with the loſs of 


III. Before we enter into action, or form the line of 
battle, we muſt conſider firſt the advantages or diſ- 
advantages of being to windward or to lec ward. 


Advantages of being to WixDwarD. 


1. Tus fleet to windward can edge down to the 
enemy, when and as near as it ſhall think convenient: 


vantageous to come to action. ; | 
2. If the fleet to windward is more in number, it 
may easily detach ſome ſhips to ſend after the rear of 
the enemy, which muſt undoubtedly throw them into 
: confuſion. Thus, the fleet AB being more in number 
than the fleet CD, may eaſily detach the ſhips EF to 
double upon the rear D, which cannot long reſiſt ſuch 
ſuperior fire; therefore muſt give them an opportunity 
(with che reſt of the ſhips that will of courſe join 
them) to range along the whole length of the enemy's 
line. This is an advantage the fleet to leeward can- 
not have, let it be ever ſo numerous; for the rear of its 
line will be in a manner uſeleſs, - 
Exaurrz. The advantage of the wind could never 
be more favotirable than it was in an action off 
Aguſta, the 22d of April 1676, when the combined 
fleets of Spain and Holland avoided a total defeat by 
having the advantage of the wind. The French fleet, 
commanded by Monſ. Du Queſne, confiſted of 27 
ſhips of the line. The marquis of Almira, lieutenant- 
pen commanded the van-guard ; and Monſ. Ga- 
are, chef d'eſcadre ( commodore), the rear. The ene- 
my's fleet conſiſted of about the ſame number of ſhips, 
but had beſides 9 galleys; De Ruyter commanded 
the van-guard, the Spaniſh admiral was in the centre, 
and the Dutch vice-admiral commanded the rear. 'The 


the enemy kept their wind till 4 o'clock in the after- 
noon, when de Ruyter bore down upon the French 
rear in good order, where they received him in the 
ſame manner with equal intrepidity : there were many 
ſhips diſabled on both ſides. The marquis d'Almira 
was carried off by a cannon-ball, and de Ruyter was 
mortaily wounded, Theſe two accidents cauſed ſome 
diſorder in the van of the fleet; but the chevalier de 
Vallballe, chef d'eſcadre, ſupplying the place of the 
marquis d' Almira, behaved ſo remarkably gallant, 
that he was juſt upon the point of taking and deſtroyin 
a part of the enemy's fleet, had not their galleys molt 
opportunely taken their diſabled ſhips in tow, and 
laved them from falling into his hands. The action 
egen later in the centre, and had {ſcarcely reached 
the rear guard: the enemy having the wind, had avail- 
ed themſelves ſo well of that advantage, that they 
5 the engagement no longer than was neceſſary 
wy, their honour ; waiting for the approaching 
"1ght to retire from the purſuit of the victors. 

*. any of the ſhips of the fleet to leeward 
ud be diſabled, whether in the van or rear, or 


cren in the centre th | 
Vor, VII. the fleet to RES may with 


conſequently regulates the time aud diſtance moſt ad- 


two fleets met off Aguſta early in the morning; but 


the greater eaſe ſend down their fire-ſhips upon them, A Fleet to 
or ſend a detachment after any part of the flying enemy. 3 ; 


4. We muſt likewiſe attribute, amidſt other advan- 
tages of being to windward, that of being ſooner freed 
from the inconvenience of the ſmoke of the enemy as 
well as of our own. 1. The wind repelling back again 
the ſmoke of the cannon into the ſhip, ſo greatly in- 


commodes thoſe quartered at the guns, as totally tv 


deprive them for ſome time of the fight of the enemy. 
2. The ſame ſmoke muſt likewiſe much embarraſs the 
ſailors in working the ſhip; as it is often found by ex- 
pericnce, that the fails and rigging are ſet on fire by 
the combuſtible matter and fiery particles incorporated 
with the ſmoke ; beſides many other fatal accidents 
incident to ſhips in that unhappy ſituation. 


Advantages of being to Lezwarp. 


IT muſt be acknowledged, that a fleet to leeward has 
likewiſe great advantages; and there are who maintain, 
that the advantage of being to leeward is at leaſt 
equal to that of being to windward. But when they 
con{tder all circumſtances. more attentively, they will 
find the advantage of being to windward the greateſt 
a fleet can poſſibly have, wh 
tothe enemy : though we muſt allow at the ſame time, 
that, on ſome extraordinary occaſions, it may be more 
adviſeable to get to leeward if we can, that is, when 
it blows hard, and the ſea runs ſo high, that the 
weather fleet cannot open its lower tier, when obliged 
to engage a greater number of ſhips, or in an action 
between two ſingle ſhips. But ſtill, in an engage- 
ment between two fleets, ia moderate, proper weather 
for engaging, that which has the weather-gage has 
greatly the advantage. 

1. The fleet to leeward fire to windward, and 
conſequently the ſhips may make uſe of their lower 
tier, without being under any apprehenfions that a 
ſudden ſquall of wind ſhould overpower them, by the 
water ruſhing in irreſiſtably between decks: an ad- 
vantage (10 * meaſure) the Engliſh fleet under Sir 
Edward Hawke, had over the French fleet com- 
manded by Monſ. Conflans, in that ever- glorious and 
memorable action off Belleiſle, the zoth of November 
1759, where they fatally experienced the difference of 
our ſuperior ſkill, undaunted reſolution, and ſeaman- 
ſhip. This circumſtance is certainly the greateſt ad- 
vantage a fleet to leeward can have, eſpecially when 
it blows hard, with a great ſea, One can hardly con- 
ceive the confuſion and diforder ſudden guſts of wind 
occakon between the men between 3 when the 
waves come pouring in, and lay a ſhip upon her 
broad · ſide, ſo as often to endanger her overſetting, or 
going to the bottom before the ports can be ſecured. 

2. The fleet to leeward can eatter cover any of their 
ſhips that ſhould be diſabled in action, which mult 
greatly embarraſs the fleet to windward to effect, with- 
out running the riſk of being deſtroyed by the enemy 
in attempting it; however, theſe are diſaſters wh ch both 
are equally ſubject to. 

3. The fleet to leeward may eaſier make a retreat 
if beaten; whereas the fleet to windward cannot ſo well 
eſcape, without being reduced to the neceſſity of for- 
cing its way through the enemy's lone, which muſt be 
attended with the moſt fatal conſequences, | 

It muſt be acknowledged, that a fleet which puts 

30 C betore 


ether ſuperior or inferior 
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A Fleet to before the wind runs a great riſk, if the enemy is in 


Leeward. 
— e—m———m———_— 
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a condition to purſue it: but then there are ſome cir- 
cumſtances wherein the fleet to leeward may boldly 


venture to crowd away before the wind; that is to 


ſay, when night approaches, the wind freſhens, the 
ſca riſes, or the enemy is embarraſſed with a convoy, 
which may prevent their purſuing them. | 
ExamyeLe. The allies availed themſelves of theſe 
advantages, in the year 1689, off Bantry. The 
count de Chateau -· Renaud commanded the French fleet 
of 24 ſhips of the line, and convoyed 3000 men to 
Ireland, with a great quantity of ſtores, proviſions, 
and ammunition. My lord Herbert, who commanded 
a ſquadron of much the ſame force, having intelli- 
gence. that the French landed their troops in Bantry- 
bay, reſolved to go and attack them there, not 
doubting but he ſhould find them in ſome diſorder : 
but the count had taken his meaſures ſo prudently, 
and was ſo well prepared, that he advanced in good 
order to receive the Engliſh, and attacked them with 
ſo much bravery, that he foon obliged them to crowd 
away all the ſail they could make before the wind; 
purſuing them till night put an end to the chace: and 
the count, having thus happily landed his troops, 
returned to Breſt, where he received the juſt applauſes 
due to his ſucceſsful expedition; having in eleven 
days carried ſuccours into Ireland, beat the enemy, 
took a confiderable convoy, and reconducted back 
again his fleet to Breſt in good order and condition, 


IV. But to return to the explanation of the line of 
battle: We have already obſerved, that fleets in action 
ought to be ranged on two parallel lines; for, if 
formed otherwiſe, by inclining in the van and rear, the 
headmoſt and fternmoſt ſhips will be engaged, whilſt 
the ſhips in the centre will be out of the reach of each 
other's guns: a conſequence too obvious to necd any 
demonſtration. 

The ſhips ought to keep at a cable's length from 
each other, or cloſer, if judged convenient or ne- 
ceſſary : otherwiſe, if too far aſunder, one ſhip of 
fuch line will be expoſed to the fire of two ſhips at a 
time, from the cloſer and more regular line of the 
enemy. 

The ſize of the ſhips is likewiſe too important a 
point not to be properly confidered in a line of battle, 
as it contributes more to its ſtrength than the number 
of the fleet; for two reaſons. 1. A large ſhip carries 
more guns, and heavier metal: ſo that a fleet conſiſt- 
ing of ſuch ſhips is of greater force than a more nume- 
rous fleet of ſmaller ſhips, though drawn up in a 
cloſer line ; becauſe they engage the enemy with more, 
as well as heavier artillery, in the ſame ſpace. 2. The 

reat ſhips are ſtronger timbered, and conſequently 
| 654 able to reſiſt the ſhot of the enemy; therefore 
of greater ſervice in agion than a fleet of ſmaller 
ſhips, notwithitanding the advantage of a cloſer line 
becauſe that each ſhip of the former is attacked only 
by a leſs number of guns of the latter that can do her 
any damage. 


V. To firm a line of battle from the order of re- 
treat. Suppote the let AGF in a retreating form, to 
change it into a line of battle, the headmoſt ſhip A 
mut bal vp upon a wind, and the reſt of the fleet, 


running large four points on the fatne tack, wi bi 
lfelf in hue wake; :ve the Bio $i..." * 
This evolution is ſo regular, ſo ſimple, and ſbon 
that it makes this order of retreat preferable to hk 
other; for a fleet that retreats may be often obl; ed 
to come to action: it would be then greatly embzr. 
raſſed, if it could not immediately reſume the line 
again by ſo eaſy and regular a method as this. I 
effect, by way of illuſtration, let us ſuppoſe, that the 
enemy LLM preſs the fleet ſo cloſe in its purſuit, 3 
to force it to come to an engagement; then the ſhips that 
were failing large, haul upon a wind all together, ag 
ſoon as poſſible, on the larboard tack, the head A 
bauling up at the ſame time. This manœuvre (me. 
thod of working) can cavſe no confuſion in the = 
on the contrary, it then preſents its ſides with greater 
advantage to the enemy; and the ſhips that range 
themſelves upon a wind in the wake of the ſhip A, 
will force between two fires the enemy's ſhips M. 
We ſuppoſe that the enemy attack only one ſide; 
for they will find it difficult in effect to attack bot, 
without running the riſk at the ſame time of hein 
ſeparated : but admit that the enemy did attack on 
both ſides, you may ſtill perform the evolutionequally 
the ſame; and the ſhips GF would preſent their ſides 


to the enemy, as well as when they were ſailing large 
or before the wind. 


Cray, VI. Some neceſſary Maneuvres befare an 


Engagement. 
$ 1. To diſpute the Wind with the Enemy. 


1. Tat fleet to leeward ſhould avoid extending it- 
ſelf the length of the enemy's line, in order to oblige 
them to edge down upon theirs, if they intend to at- 
tack them; which will be a means, if they ſtill per- 
fiſt in doing ſo, of lofing the advantage of the wind. 

It is impoſſible for a fleet to leeward to gain to 
windward ſo long as the enemy keep their wind, with- 
out a change happens in their favour. Therefore all 
that a fleet to leeward can do, muſt be to wait with pa- 
tience for ſuch a happy change, which they will un- 
doubtedly avail themſelves of as well as any miltake 
or inadvertency the enemy may commit in the mean 
time. And as long as the fleet to leeward does not 
extend its line the Lage of the enemy's, it will be 
impoſſible for the latter to bring them to action, with- 
out running the hazard, by bearing down, of loſin 
the advantage of the wind, which both fleets will be ſo 
defirous of preſerving. a | ; 

2. In fine, that an admiral may benefit by the ſhifts 
of wind that frequently happen, he muſt in a manner 
foreſee them; which will not appear ſo extraordinary 
to officers of any experience, who know what wil 
reign moſt on the coaſt, or off the head - lands where 
they may expect an enemy: and though an adm. 
ral may be ſometimes out in his conjecture, be alſo as 
often ſucceeds ſo happily as to gain the advantage 9 
his enemy. 1 f 

Monſ. du Queſne, the French admiral, by his Ne 
perior ſkill in theſe particulars, gained a conſiderable 
advantage over the Dutch fleet, when he eg. 
them off Strombolo in the year 1676. He waitedt! 


the next day for a ſhift of wind; which bappened d 


him an WT, 


his favour as he foreſaw, and gave 
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x ine to windward of the enemy, and bearing 
— 1 _ 3 in gaod order: an advantage they 
o, neglected the day before; which fatal overſight they 
could never afterwards recover. , 
3. The diſpoſition or projecting of head-lands, of 
currents in the Mediterranean, and tides in the ocean, 
contribute gre atly towards gaining the wind of the 
enemy: for ſometimes you may only range a coaſt 
along, ©; keep out in the offing, to gain a few 
Jeagues upon a tack z and we may ſay, we think 
with juſtice, that the knowledge of theſe advantages is 
as effential to an admiral at ſea, as the geography of 
the ſeveral countries, with their woods, roads, courſe 
of rivers, &c. he is obliged to march through, is to a 
general of an army on ſhore. | 

4. The fleet to windward ought to keep the ene- 
my as much as poſſible always a breaſt of it ; be- 
cauſe, by doing ſo, they will preſerve the advantage 
they may have, unleſs the wind greatly changes againſt 
them. They ſhould force them likewiſe to keep their 
wind, unleſs they think it more prudent not to en- 
gage; but when that is the caſe, they ſhould keep en- 
lirely out of ſight of the enemy. 


92. To avoid an Action. 


1. Taz fleet to windward can never be forced to 
engage; becauſe it can always continue on that tack, 
which keeps the enemy at the greateſt diſtance from it, 
by ſtretching out upon one tack whilſt they continue 
upon the other. 

If the wind was not ſo ſubject to change, it would 
be very eaſy for the fleet to windward to 3 in ſight 
of the enemy, without being under any apprehenſions 
of being forced to come to action; but the in- 
conſtancy of the wind obliges the moſt experienced 
admirals to avoid meeting the enemy, when they think 
it improper to engage them. The reaſon of this 
maxim is founded upon the impoſſibility of an inferior 
fleet's avoiding an action, when in preſence for any 
time of a ſuperior fleet. 

2, If the fleet that endeavours to avoid coming to 
action be to leeward, they will edge away the ſame as 
the enemy ; but, at the ſame time, they ſhould not go 
away right afore the wind, without making their re- 
treat in a half. moon, if in fight of the enemy. So 
that the fleet to leeward, which is not for engaging, 
ſeeing the enemy till perſiſt in chacing them, will 
Lear away as they do, in order to keep them at the 
lame diſtance, | | 
There are ſome circumſtances in which the fleet to 
lceward may put afore the wind, without ranging it 
into the order of a retreat; that is, when it only defigns 
to prolong the engagement, or is reſolved to engage 


bring them to action. But, except on ſuch extraor- 
mary occalions, the form of a retreat puts the fleet 


into the beſt polture of defence, and with the leaft 
azard and danger, 


y 3. To force the Enemy to Action. 


Axiom I, We may look upon it as a general 


age When two fleets of equal force remain 
ong in ſight, they may alternately force each other 


to bring on an action.“ | | : 
Port this marin The following realons ſup 


the enemy, if they till continue to purſue them to 
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If the fleet that wants to bring on an engagement Jo double 


is to leeward, they muſt endeavour to keep on that Enemy. 


tack which forereaches moſt upon the enemy, that 
they may keep them better in view, till the wind may 
happen to change in their favour, 

The lealt experience at ſea will ſerve to convince 
us, that it is almoſt impoſſible for a fleet that once diſ- 
covers itſelf to the enemy, ever to retire or eſcape, un- 
leſs it ſecures itſelf in ſome port or harbour; for fleets 
are generally at ſea at a ſeaſon of the year when the 
nights are very ſhort, and the days long; fo that any 
ſtratagems or falſe courſes they may uſe, will avail 
them but little to eſcape the purſuit of a watchful ene- 
my : beſides, a fleet would not run the hazard of 
crowding too much ſail by night, for fear of being ſe- 
parated, which may be attended with fatal conſequen- 
ces. A recent example of ſuch conduct happened with 
Monſ. de Ja Clue in 1759, who, by crowding away 
too much ſail at night, to puſh through the gut of Gi- 
braltar with a ftrong eaſterly wind, before morning loſt 
ſight of half his fleet, and ſubjected himſelf of courſe, 
by ſuch imprudence, to fall much the eaſier victim to 
admiral Boſcawen, who was in cloſe purſuit of him 
with his whole ſquadron, and engaged him the next 
day with a ſuperior force ; which obliged the French 
admiral to make a running fight, tho? it availed him 
but little, as five out of his ſquadron were burnt or ta- 
ken on the coaſt of Portugal. | 

Axiom II. It is ſcarcely poſſible for a much infe- 
rior fleet to remain long in preſence of an enemy, 
without being forced to an action. 1. A fleet that 
is ſuperior in number may ſend a detachment of its 
belt cruiſers after the flying ſquadron, and ſoon bring 
it to action. 2. It may divide itſelf into three ſqua- 
drons, leaving a conſiderable interval between cach; 
then, whatever courſe the enemy may take to eſcape, 
one or other will be always ready to intercept it. 

The only reſource an inferior ſquadron can have 
in ſuch circumſtances is, to bear away in the form 
of a half- moon: though even then, it can have no 
great hopes of avoiding .an engagement, if the ene- 
my perſiſts in chacing it to bring it to action, unleſs 
they ſteer for ſome harbour or friendly aſylum to ſe- 
cure themſelves in. 

CoroLLary, We may from all this draw the fol- 
lowing concluſive inference, that it is almoſt impoſſible 
for an inferior fleet, under any pretext whatever, to 
continue long in the preſence of one greatly ſuperior to 
it, without being forced to action. 


$ 4. To double an Enemy. 


To facilitate this, the ſuperior fleet muſt endea- 
vour to ſtretch cut the length of the enemy's line, and 
at the ſame time, leaving ſhips a-ſtern, to cloſe and 
double upon that of the enemy's, and force them be- 
tween two fires. | 

1. If the ſuperior fleet is to windward, it may fo 
much the eaſier double its rear upon that of the ene- 
my's, and force it between two fires ; and even if it 
ſhould be to leeward, it ſhould likewiſe leave ſome 
ſhips a-ſtern of it, becauſe of the wind's often chan- 
ging during the action; beſides, the fleet to leeward 
may infenfibly edge away in the heat of the en- 
gagement, to give its rear an opportunity of doubling 
upon the enemy, by immediately luſſing up cloſe to the 
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your van-guard from being cut off: and thus, Chap, VI 


wind again. 

2. There are who maintain, that the enemy's 
line ſhould be doubled a-head rather than a-ſtern : be- 
cauſe, ſay they, if the enemy's van is once put into 
diſorder, it will of courſe fall a- ſtern upon the relt of 
the line, and throw it into confuſion, But, on the con- 
trary, it ſeems plain, that the ſhips will be leſs expoſed, 
and find it ſafer to double upon the enemy's line a- 
ſtern : for if a ſhip ſhould be diſabled a-head, it does 
not appear how ſhe can recover her own line again; 


whereas if a ſhip ſhould be diſmaſted in attempting 


the ſame in the enemy's rear, ſhe cannot be attacked 
by any of their line, without expoſing themſelves at 
the ſame time to the fire of two ſhips ; therefore may 
remain a- ſtern out of danger, till ſhe has repaired her 
damages again. y 

3. It ſeems equally clear, that if the ſhips E, M, of 
the fleet CD, had doubled the head A, they would 
run a great hazard of being deſtroyed : for if the ſhip 
E ſhould be diſabled, how can ſhe recover her own 
line again? bow eaſy might the enemy deſtroy her? 
On the contrary, if the ſhips LN, of the fleet FG, 
have doubled the rear I of the enemy, and the ſhip L 
ſhould be diſabled, ſhe may remain a-ftern, without 
being under any apprehenſion from the rear I, which 
is already hard preſſed by the ſhips G, N. 

Nothing can illuſtrate this method of working a 
fleet better than the famous engagement off la Hogue 
in the year 1692, between the count de Tourville and 
admiral Ruſſel, The French, having the wind, bore 
down in good order upon the Engliſh : but, being at 
the ſame time ſo much inferior in number, it was im- 
poſſible for them to extend their line the length of the 
enemy's; therefore could not prevent the Engliſh 
from extending their rear a great way a- ſtern of the 
French, which made their line ſo much the longer in 
attempting it, and conſequently the ſhips wider aſun- 
der, (a great diſadvantage againſt a cloſe line): The 
wind, which was at firſt 8. W. changing to the N. W. 
gave the rear of the Engliſh an opportunity of ſtill 
cloſing its line more, and doubling upon the French; 
ſo that the count de Tourville with his diviſion ſoon 
found himſelf ſurrounded by his enemies on all fides; 
in which unlucky ſituation he diſtinguiſhed himſelf 
with the greateſt bravery and reſolution imaginable, 
tho? overpowered by numbers, whoſe great ſuperiority 
of force could be no longer reliſted, 


$ 5. To avoid being doubled. 


To prevent any of the enemy's line from doubling, 


npon your's, you mult not ſuffer them to extend any of 
their ſhips beyond your rear; in order to which, there 
are ſeveral] methods to be taken when your fleet is in- 
ferior in number. ; 

1. If you are to windward, you need not extend 
your line the length of the enemy's van, but attack 
their ſecond diviſion F with your van A; by which 
means their firſt diviſion: FG: will be in a manner. uſe- 
leſs ; and if they ſhould ſtreteh out a-head to tack up- 
on you, they will loſe too much time, and run the riſk 
of being ſeparated by the calm which generally hap- 
pens in the courſe of a ſea-engagement, occaſioned by 
the continual diſcharge of cannon on both ſides; you 
may even leave a great opening 1n the centre E, pro- 
vided you take the neceſſary precautions. to prevent 


bow. To ne 


ave it bent 


om ex. bled, 


ever inferior you may be in number, you will þ 
in your power to interrupt the enemy's line fr 
tending itſelf beyond, or a-ſtern of, your rear 
Exaurrzg. Admiral Herbert's method of ran i 
his fleet, when he engaged the French off Beachte 
head, in the year 1690, was generally approved o 
He had ſome few ſhips leſs than the enemy, and 1 
reſolved to uſe his utmoſt efforts againſt their rear: 8 
effect which, he ordered the firſt diviſion of the Dutch | 
to bear down upon the ſecond diviſion of the Freneh, 
at the ſame time opening his fleet in the centre, leavin 
47 * ſpace a- breaſt of the main body of the — 
e then cloſes his rear, which he oppoſes to theirs, 
keeping himſclf with his diviſion at ſome diſtance 8 
breaſt of the centre: then cloſing his ſhips as much 
as poſſible, he oppoſes them to the enemy's rear, at 
the ſame time reſerving his own diviſion to attack the 
French, if they ſhould attempt to puſh through the 


opening in the middle, in order to double upon the 4 


Dutch. By-this method (which ſhewed great fore. 
thought and experience) he rendered the enemy's firſt 
diviſion almoſt uſeleſs, becauſe of its being obliged to 
ſtretch out a long way a-head to tack upon his van: 
and the calm which afterwards came on had in a 
great meaſure deprived it of partaking of the danger 
and glory of the action. H 

2. If the inferior fleet is to leeward, you might 
leave a greater interval in the centre and leſs in the 
van; but then you fhould have a ſmall corps de reſerve 
of capital ſhips and fire-ſhips, that the enemy may not 
take the advantage of the intervals in your fleet to cut 
off your line. 

3- There are ſome again for giving it as a general 
rule, that the commanding officers of the inferior fleet 
ſhould oppoſe themſelves to the reſpective general of- 
ficers of the enemy; by this means ſeveral of their ſhips 
will remain uſeleſs in the intervals, and will be render» 
ed incapable oi doubling upon you. | 

This method has its inconveniencies, becauſe the van 
and rear of each diviſion is expoſed to the fire of two 
ſhips at a time, and does not ſecure the laſt diviſion 
from the hazard of being doubled by the enemy's rear; 
but, to remedy this, you may place the larger ſhips in 
the van and rear of each diviſion, and order it ſo that 
the laſt diviſion may not have it in its power to extend 
its rear a- ſtern of yours. 

4. Again, others will have it, that the three ſqua- 
drons of the inferior fleet ſhould attack each a ſqua- 
dron of the ſuperior fleet; obſerving at the ſame time, 
that each ſquadron extends its line far enough to pre- 
vent the oppoſite line from leaving any ſhips a-ftem of 
it, but rather a-head. 

5. In fine, there are who rather chooſe, that the in- 
ferior fleet ſhould ſtretch its line ſo long, as to leave 2 
great diſtance between the- ſhips, that it may extend 
its line the length of the enemy's. But this ſeems 
to be the worſt method that can be taken; becaufe it 
gives the enemy's fleet all the advantage it can deſire 


. . . . . , 
of exerting its whole force upon the ioferior line: tho 


it muſt be allowed, upon certain oecaſions, this method 
would be very proper to follow; ſuch as, when the 
enemy's ſhips, though more in number, are not 0 
ſuch force and weight of metal as the ſhips of the ir 
ferior flees. 
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aps VI. | liſh fleet under general Monk in the year 1666, three Of « 


ot 96. To veceive 4 Fleet that bears down upon you: days ſucceſively, on the north of Engiaud. 3 


„ut fleet to lee ward ſeein the enemy bear down 
it, will | 
le 1 a line of battle, by edging away a little, 
to gain a3 much time as may be neceſſary to form the 
line without confuſion. They ſhould not omit at the 
ſame time leaving ſome ſmall intervals between the di- 
vißons, that the fleet may be the better able to diſtin- 
aiſh, and have more room for action: then each com- 
mander will exert his utmoſt to keep bis ſhip a- breaſt 
of any ſhip of the enemy's that happens to fall to his 
lot; either by making more or leſs ſail, or even tack- 
ing, (if abſolutely neceſſary), to preſerve his Ration 


with regard to the enemy. 
fn. To force through the Enemy's Line. 


1. Wr find in the ſeveral relations of the wars be- 
tween the Engliſh and Dutch, that they had often al- 
ternately traverſed and charged through each other's 

' fleets; that is to ſay, the fleet to leeward CHD, ha- 
' ving ſtretched out a little a-head, tacked upon the 
enemy AB, and forced through their line at E, then 
re-tacking upon them immediately at C, on the other 
ide, gained the wind of them; but then again, the 
others, in their turn, regained the ſame advantage of 
them, and cut them off from their line. Thus they 
mutually traverſed each other, cutting off and deſtroy- 
ing one another's ſhip's, with an invincible obſtinacy 
and bravery not to be deſcribed.. 

This manner of fighting and working a fleet is e- 
qually daring and hazardous, and requires the moſt 
conſummate ability as well as experience to ſucceed 
in it ſo happily as the count d*Etrecs did in an engage- 
ment with the Dutch in the Texel in the year 1673. 
He traverſed and charged through the ſquadron of 
Zealand, gained the wind of them, and threw them in- 
to ſuch diſorder, that the victory, which was before 
Coubtful, now manifeſtly declared in his favour, 

2. It ſhould ſeem eaſy for the fleet to windward to 
binder the enemy to leeward from forcing through their 
line; which, whenever they attempted, the other fleet 
may tack at the ſame time all together, and thereby 
ctcQually prevent them from ſucceeding. 

3- It does not therefore appear why we ſhould be 
under any apprehenſion from a fleet that attempts to 
force through our line. It even ſeems that it ſhould 
never be put in practice but in the following circum- 
ſtances : Such as being ſometimes obliged to it, to 
arid a greater evil; if the enemy ſhould leave a great 
opening in the centre, and render part of your fleet 
uleleſs; or if a number of ſhips ſhould be diſabled, &c. 
6 4. You are ſometimes obliged to traverſe the enemy's 
ine to diſengage ſome of your own ſhips which may 

pen to be cut off; in that caſe, you muſt boldly 
a - iomething, at the ſame time not forget the ne- 
2 „ 1. To cloſe your ſhips as much 
8 2. 10 make all the ſail you can, without 
line g to attack the enemy as you force through their 
0 , 3. As ſoon as you have got. through, you ſhould 
12 Sam without loſs of time, left the enemy ſhould 
"and on upon the ſame tack with the ſhips that had 
IO through their line, g 
Fi oO de Ruyter put this ſort of traverſes in prac- 
e grcatelt advantage, when he beat the Eng- 


of courſe range itſelf, as expeditiouſly as 


Char. VII. Of a general Action between two 
Fleets. 


6 1. General Obſervations. 


Tur engagement will not begin before the admiral 
makes the ſignal, unleſs an adtion is inſenſibly brought 
on by ſome unavoidable circumiFances in the line or 
poſition of the ven or rear of both fleets, in forming 


or approaching each other: the admiral, in ſuch caſe, 


will make the proper ſignal for the van or rear, by the 


diſtinguiſhing flag of either of theſe diviſions; which 


will undoubtedly regulate the neceſſary manceuvres of 
the reſt of the fleet through the whole line. | 

The admiral in action carries but little ſail; in which, 
however, he muſt conduct himſelf by the motions of 
the enemy; the ſhips always obſerving to keep cloſe in 
the line; and wherever they do not, the ſhips which 
immediately follow, ſhould pay no regard to thoſe that 
precede them, if they ſhould unguardedly leave too 
_ an 2 from the reſt, unleſs ordered ſo to de 

y ſignal from the admiral. | 

The ſhips ought to be particularly careful not to fire 

till they find themſelves nigh enough for the line to do 


effectual execution; otherwiſe it will be but expending- 


a quantity of ammunition to very little purpoſe. 'They 
ought principally to level well their guns, without that 
hurry or confuſion too often practiſed in firing broad- 
ſides; and from which fo little advantage in general is 
derived, to anſwer the end propoſed, that of defeat- 
ing the enemy, which may be much ſooner accompliſh- 
ed by a more regular and ſteady fire, conftantly kept 
up without intermiſſion, the better to embarraſs their 
line, and divert their attention, more than broad-ſide 


and broad-fide, with ſome intervals between (as muſt 


naturally happen) will ever effect. We ought to be 
convinced of this general truth, That of all actions, a 
ſea-fight (except in the article oF boarding) ſhould be 
conducted with the leaſt hurry or precipitation in order 
to ſucceed, 

A captain muſt not quit his poſt in the line upon 


any pretence whatever, unleſs his ſhip ſhould be fo- 


greatly incommoded as to render her incapable of con- 
tinuing the action: the little fail a fleet is under at 
ſuch time, in general, may give the ſhips, though da- 
maged in their rigging, &c. time enough to repair 
their defects, without cauſing an unneceffary interrup- 


tion in the line, by withdrawing out of action, when 
their ſervice might perhaps be of the utmoſt import- 


ance to the reſt of the flect: 
A captain, through too impetuous a deſire of di- 


ſtinguiſhing himſelf, ought never to break the order of 


the line, however inviting the advantage of an attack 
might then appear to him to ſecure ſucceſs : he mult 
wait with patience the ſignal from the admiral or com- 
manding officer of his diviſion, becauſe it is always more 
eſſential to preſerve and ſupport a cloſe line in action, 
as it conſtitutes the principal ſtrength of a fleet in ge- 
neral, than to attend to a particular attack between 
two ſhips, which commonly decides but little with re- 
gard to the whole, however glorious in appearance, 
unleſs with a view at the ſame-time of taking or de- 
ſtroying a flag-ſhip of the enemy's, and where ſucceſo 
alone, even then, can jultify-the attempt. | 
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The two immediate ſeconds to the admiral onght to 


tachment. direct part of their fire againit the enemy's flag-ſhip, 


or any other that may attack their admiral; ſo that 
their chief attention ſhould be employed more in his 
defence than in that of their own proper ſhips, as they 
mult ſacrifice every other conſideration to the honour 
of their flag. | 

The ſame attention muſt likewiſe be paid to any 
other ſhip that may find herſelf engaged with one of 
the enemy's flag-ſhips ; the next to her a-head and a- 
ſtera ſhould ſerve in that reſpe& as ſeconds, by divi- 
ding part of their fire againſt ſuch flag- officer, in or- 
der to make him ſtrike the ſooner. 

If any flag-officer ſtand in need of being ſuccoured, 
he will of courſe make a ſignal for the corps · de · reſerve; 
or if there ſhould be none, he will ſignify the fame to 
his diviſion; on which his two ſeconds, with thoſe nigh- 
eſt him, will cloſe in to cover him, and continue on the 
aQion : the frigates of his ſquadron will likewiſe be 
ready to give him the neceſſary aſſiſtance; and, if he 
ſhould fill continue the attack, he will be in a parti- 
cular manner ſupported by his whole diviſion. 

Thoſe ſhips that happen to be moſt expoſed to dan- 
ger, will naturally make the ordinary fignals upon the 
occaſion, if they ſhould receive any hurt or damage, in 
order to be ſupported by ſuch in the line as are with- 
in reach of them. 


d 2. To detach ſi om the Line a Corpi-de-reſerve. 


Wurx a fleet is ſo far ſuperior in number as to be 
able to extend itſelf both a-head and a- ſtern conſider- 
ably beyond the enemy's line, if then the admiral 
ſhould think it expedient, that ſuch ſhips as may not 
be a-breaſt of the enemy, ſhould detach themſelves from 
the line, and form to windward or to leeward into a 
body of reſerve; thoſe of the ſecond diviſion of the 
van-guard, or thoſe of the ſecond ia the rear, will im- 
mediately detach themſelves from the body of the fleet, 
after the repetition of the ſignal from the commanding 
officers of their diviſions, and place themſelves in a line 
with the frigates nigheſt a-breaft of the centre of the 
fleet, if to windward; or if to leeward, ſomewhat a- 
head of the ſame; being careful at the ſame time to 
keep within reach of obſerving diſtinaly all the ſignals 
and motions of the fleet, to be the readier at hand to 
re-place ſuch of the ſhips as may happen to be diſmaſt- 
ed or drove out of the line, where all intervals maſt 
be properly ſtrengthened and carefully filled up again 
without loſs of time. 

The oldeſt captain, after the ſenior officer who 
commands the reſerve, ought to relieve the firſt, or 
cloſe that part of the line where the diſabled ſhip has 
been obliged to quit; and ſo on ſucceſſively of the reſt. 
Te commanding officer of the body of reſerve will 
not be detached with the whole corps, unleſs on ſome 
preſſing occaſion to fortify the line, where ſuch re- 
inforcement is immediately neceſſary; if to defend one 
of the flag-officers of the three ſquadrons, he will be 
followed by the next ſenior officer of the reſerve, who 
was not before detached, in order to place themſelves 
as ſeconds, the firſt a-head and the other a-ſtern of 
the flag they are to ſupport, without any diminution 
of the honour of his own proper ſeconds at the ſame 
time, as they are only called in thro? neceſſity on that 
emergency, being not engaged before, and conſe- 
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quently better able to aſſiſt and ſuppor | 
their duty being likewiſe to exert their W. E eff 

in attacking or boarding (if poſſible) the en * 
fag: _ e him to yield, except they ea 
ticular 
* Wy ordered wy 1 ſome other quarter or part of 

The admiral will ſometimes order the whole bod 
of reſcrve to reinforce one of the three ſquadrons of th 
fleet, as he may ſee occaſion ;. which when he bin 
the corps mult make all the ſail it can, that each ſhin 
may place herſelf, ſucceffively, the firſt in the fir 6 
terval, the ſecond in the ſecond, and ſo on through. 
out ; but if the admiral ſhould want only part of that 
body, he will make the fignal accordingly, 

If the admiral, commanding an equal or ſuperior 
number of ſhips to the enemy, ſhould judge it nece{. 
ſary to have a ſmall reſerve of one or two ſhips for each 
of the three ſquadrons of the fleet, the ſhips for that 
purpoſe in each of the three bodies are made known by 
n f. for the reſerve; they will immediately draw out 
of the line upon hoiſting the ſame, and form them. 
ſelves on the line with the frigates, at a convenient di. 
ſtance from their commanding officer : that is to ſay, 
the firſt a- breaſt, and under cover of the headmot fe. 
cond; and the other a-breaſt, and under cover of the 
admiral, to be in readineſs to run in between him and 
one of his ſeconds, to enable him the better to continue 
on the action with freſh vigour, and preſs the enemy 
with unremitting ardour to ſtrike as ſoon as poſſible, 

The corps-de-reſerve is generally formed at the 
ſame time with the line, to prevent any irregularity 
that may happen on leaving any intervals or openings; 
tho” the admiral may, if he thinks proper, draw ſlups 
out of the line during the action, to form a body of 
reſerve, according to the time or circumſtances of his 
ſituation, &c. 

When the admiral finds he has no further occa- 
ſion for his body of reſerve, he will make proper 
ſignals for ſuch ſhips to reſume their reſpective polls 
in the line again; the corps- de · reſerve will always re- 
peat the ſignals which regard themſelves particularly. 


| 93. Of Bearding. 

Wuaen the admiral ſhall judge it neceſſary or con- 
venient to prepare the fleet for action, he will make 
the ſignal proper for the occaſion, and the fleet will at 
the ſame time make the neceſſary diſpoſition for board- 
ing. If the admiral deſign to board any of the ehe- 
my's ſhips, he will undoubtedly make the proper lig 
nal for the whole fleet, a particular ſquadron, or, in 
fine, for a particular ſhip, by the different poſition of 
the ſignal, and the diſtinguiſhing mark of ſuch ſqus- 
dron or diviſion, or particular pennant of ſuch ſhip. 

If any captain in the fleet think he can board with 
ſucceſs one of the enemy's ſhips, he will ſignify the 
ſame to the admiral by hoiſting the boarding flag lo. 
2 with his particular pendant, to be more plain- 

y diſtinguiſhed; the admiral, in return, will make the 
proper ſignal of approbation, or otherwiſe, if he i. 
approve the attempt, by letting fly at the ſame time 
that ſhip's particular pennant, that ſhe may obſerie 
the igual the better. 

When a captain ſeems to expreſs an ardent deſire f 
diſtinguiſhing himſelf by boarding one of the —_ 
ſhips, he ought to conſider well the ill copſeque® 


l 
miral; @ 
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b. u nge perhaps attend ach enterpriſe, if he fail of 
mY 


al ; for the break! 
* 4 by quitting his poſt, may be of much greater 
. giſadvantage to the whole, than any advantage ariſing 


from his victory, except that over a flag-ſhip. 


6 4. The Fire-ſhips to prepare. 

the admiral makes the ſignal for his fleet to 
Dae * action, the fire-ſhips will at the ſame time 
et read; their grappling-irons, fire-engines, &c. for 
boarding, and will likewiſe diſpoſe all their combu- 
tibles into their proper channels of communication, 
Kc. as ſoon as poſſible after the action begins: all 
which, when ready, they will take care to make known 
by ſignal to the particular diviſion or ſquadron they 
belong to, and they of courſe will repeat the ſame to 

the admirals. : ; : 
The fire-ſhips muſt be particularly careful in placing 
themſelves out of the reach of enemy's guns, which 
they may do a-breaſt, and under ſhelter of their own 
ſhips in the line, and not in the openings between the 
ſhips, unleſs to prevent any of the enemy's ſhips that 
ſhould attempt to force through their line; when they 
muſt, in ſuch caſe, uſe their utmoſt efforts to prevent 
them, They ought always to be very attentive to the 
admiral's ſignals, as well as thoſe of the commanding 
officer of the particular ſquadrons they belong to, that 
they may loſe no time when the ſignal is made for them 
to at, which they muſt quickly anſwer by a fignal in 

return, X 

Although no ſhip in the line might be particularly 
appointed to lead down or protect the fire-ſhips, be- 
ſides the frigates already ordered by eſpecial appoint- 
meat to attend that ſervice; yet notwithſtanding, the 
ſlip a-head of which the fire-ſhip paſſes in her way to 
the enemy is to eſcort her, whatever diviſion ſhe may 
belong to, and muſt aſſiſt her with a boat well-manned 
and armed, as well as any other ſuccour ſhe may ſtand 
in need of: the two next ſhips to her muit likewiſe 
give her all neceſſary aſſiſtance. The captain of a fire- 
ſuip is to conſider, in ſhort, that he is anſwerable for 
the event, in proportion as he expects to be honour- 


bly rewarded, if he ſucceed in ſo daring and hazar- 
C9us an enterpriſe. 


5. Particular Deſcription of the Oeconomy of a naval 
Engagement. 


SINCE a general engagement of fleets or ſquadrons 
of men of war is nothing elſe than a variety of parti- 
cular actions of ſingle ſhips with each other, in a line 
of battle; it may not be improper to begin by de- 
(cribing the latter, and then proceed to repreſent the 
uſual manner of conducting the former. 

I. The whole aronomy of a naval engagement may 
0 arranged under the following heads, viz. the prepa- 
ation, the action, and the repair, or refitting for the 
Purpoſes of navigation, 

4 br preparation is begun by iſſuing the order to 
la ſhip for action, which is repeated by the 
— 9 and his mates at all the hatchways, or ſtair- 
"22h eading to the different batteries. As the 
: Fry of the artillery in a veſſel of war requires 
* rene ok men, it is evident that the 
＋ f auors muſt be reſtrained to a narrow ſpace 

Wulual habitations, in order to preſerve the in- 


king the order or diſpoſition of 
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ternal regularity of the ſhip. Hence the hammocs, Occonom 


or hanging-beds, of the latter are crowded together 
as cloſe as poſſible between the decks, each of them 
being limited to the breadth of fourteen inches. They 
are hung parallel to each other, in rows ſtretching 
from one fide of the = to the other, nearly through- 


out her whole length, to as to admit of no paſſage but 


by ſtooping under them. As the cannon therefore 
cannot be worked while the hammocs are ſuſpended 
in this ſituation, it becomes neceſſary to remove them 
as quick as poſſible. By this circumſtance a double 
advantage is obtained: the batteries of cannon are 
immediately cleared of an encumbrance, and the ham- 
mocs are converted into a fort of parapet, to prevent 
the execution of ſmall-ſhot on the quarter-deck, tops, 
and ſore-caſtle. At the ſummons of the boatſwain, 
Up all haimmocs! eeery ſailor repairs to his own, and, 
having ſtowed his bedding properly, he cords it up 
firmly with a laſhing or line provided for that pur- 
poſe. He then carries it to the quarter-deck, poop, 
or forecaſtle, or wherever it may be neceſſary. As 
each fide of the quarter-deck and poop is furniſked 
with a double net-work, ſupported by iron cranes 
fixed immediately above the gunnet or top of the ſhip's 
fide, the hammocs thus corded are firmly ſtowed by 
the quarter-maſter between the twoparts of the netting, 
ſo as to form an excellent barrier. The tops, waiſte, 
and forecaſtle, are then fenced in the ſame manner. 

Whilſt theſe offices are performed below, the boat- 
ſwain and his mates are employed in ſecuring the ſail- 
yards, to prevent them from tumbling down when 
the ſhip is cannonaded, as ſhe might thereby be diſ- 
abled, and rendered incapable of attack, retreat, or 
purſuit. The yards are now likewiſe ſecured by 
ſtrong chains or ropes, additional to thoſe by which 
they are uſually ſuſpended. The boatſwain alſo pro- 
vides the neceſſary materials to repair the rigging, 
wherever it may be damaged by the ſhot of the 
enemy, and to ſupply whatever parts of it may be 
entirely deſtroyed. The carpenter and his crew in the 
mean while prepare his ſhot-plugs and mauls, to cloſe 
up any dangerous breaches that may be made near 
the ſurface of the water; and provide the iron-work, 
neceſſary to refit the chain-pumps, in caſe their ma- 
chinery ſhould be wounded in the engagement. The 
gunner with his mates and quarter-gunners is buſied ia 
examining the cannon of the different batteries, to ſee 
that their charges are thoroughly dry and fit for exe- 
cution; to have every thing ready for furniſhing the 
great guns and ſmall arms with powder, as ſoon as 
the action begins; and to keep a ſufficient number of 
cartridges continually filled, to ſupply the place of 
thoſe expended in battle. The matter and his mates 
are attentive to have the fails properly trimmed, ac- 
cording to the ſituation of the ſhip; and to reduce or 
multiply them, as occaſion requires, with all poſſible 
expedition. The lieutenants viſit the different decks, 
to ſee that they are effectually cleared of all eacum- 
brance, ſo that nothing may retard the exceution of 
the artilicry ; and to enjoin the other officers to dili- 
gence and alertneſs, in making the neceſſary diſpoſi- 
tions for the expected engagement, ſo that every thing 
may be in readineſs at a moment's warning. 

When the hoſtile ſhips have approached each other 
to a competent diſtance, the drums beat to arms, 
| The 
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Oeconomy The boatſwain and his mates pipe, All hands to quar- 
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ters ! at every hatchway. All the perſons appointed 
to manage the great guns immediately repair to their 
reſpective ſtations, The crows, handſpikes, ram- 
mers, ſpunges, powder-horns, matches, and train 
tackles, are placed in order by the ſide of every can- 
non. The hatches are immediately laid, to prevent 
any one from deſerting his poſt by eſcaping into the 
lower apartments. The marines are drawn up in 
rank and file on the quarter-deck, poop, and fore- 
caſtle. The laſhings of the great guns are caſt looſe, 
and the tompions withdrawn, The whole artillery, 
above and below, is run out at the ports, and levelled 
to the point-blank range ready for firing. 

2. 'The neceſſary preparations being completed, and 
the officers and crew ready at their reſpective ſtations 
to obey the order, the commencement of the action is 
determined by the mutual diſtance and ſituation of the 
adverſe ſhips, or by the ſignal from the commander 
in chief of the fleet or ſquadron. The cannon being 
levelled in parallel rows, projecting from the ſhip's 


' fide, the moſt natural order of battle is evidently to 


range the ſhips abreaſt of each other, eſpecially if the 
engagement is general, The moſt convenient diſtance 
is properly within the point-blank range of a muſket, 
ſo that all the artillery may do-effe&ual execution. 
The combat uſually begins by a vigorous cannonade, 
accompanied with the whole efforts of the ſwivel- guns 
and the ſmall] arms. The method of firing in platoons, 
or volleys of cannon at once, appears inconvenient in 
the ſea-ſervice, and perhaps ſhould never be attempted 


unleſs in the battering of a fortification, The ſides 


and decks of the ſhip, although ſufficiently ſtrong 
for all the purpoſes of war, would be too much ſhaken 
by ſo violent an exploſion and recoil. The general 
rule obſerved on this occaſion throughout the ſhip, is 
to load, fire, and ſpunge, the guns with all poſſible 
expedition, yet without confuſion or precipitation. 
The captain of each gun is particularly enjoined to 
fire only when the piece is properly directed to its 
object, that the ſhot may not be fruitleſsly expended. 
"The lieutenants, who command the different batteries, 


. traverſe the deck to ſee that the battle is proſeuted 


with vivacity ; and to exhort and animate the men to 
their duty. The midſhipmen ſecond theſe injunctions, 
and give the neceſſary aſſiſtance wherever it may be 
required, at the guns committed to their charge. The 
gunner ſhould be particularly attentive that all the 
artillery is ſufhiciently ſupplied with powder, and that 
the cartridges are carefully conveyed along the decks 
in covered boxes. The havoc produced by a continu- 
ation of this mutual aſſault may be readily conjectured 
by the reader's imagination: battering, penetrating, 
and ſplintering the fides and decks; ſhattering or diſ- 
mounting the cannon ; mangling and deſtroying the 
rigging ; cutting aſunder or carrying away the maſts 
and yards; piercing and tearing the ſails ſo as to ren- 
der them uſeleſs ; and wounding, diſabling, or killing 
the ſhip's company! The comparative vigour and 
reſolution of the aſſailants to effect theſe pernicious 
conſequences in each other, generally determine their 
ſucceſs or defeat: we ſay generally, becauſe the fate 
of the combat may ſometimes be decided by an unfore- 
ſeen incident, equally fortunate for the one and fatal 


to the other, The defeated ſhip having acknowledged 


Chap, 


the victory, by ſtriking her colours, 1s immediately 00 


taken poſſeſſion of by the conqueror, who ſ. 
officers and crew as priſoners in hig oe N her * 
veſts his prongs officer with the command of th La, 
prize until a captain is appointed by th 
in chief. FR mum 
3. The engagement being concluded, th 
repair: the cannon are ſecured by their — nn 
tackles, with all convenient expedition. Whatever 
fails have been rendered unſerviceable are unbent and 
the wounded maſts and yards firuck upon deck, and 
fiſhed, or replaced by others. The ſtanding riggin 
is knotted, and the running-rigging ſpliced — 


neceſſary. Proper ſails are bent in the room of thoſe 


which have been diſplaced as uſeleſs. The carpenter 
and his crew are employed in repairing the breaches 
made in the ſhip's hull, by elne pieces of plank 
and ſheet-lead. The gunner and his aſſiſtants are 
buſied in repleniſhing the alloted number of chat 
cartridges, to ſupply the place of thoſe which have 
been expended, and in refitting whatever furniture of 
the cannon may have been damaged by the late 
action. 

Such is the uſual proceſs and conſequences of an en- 
gagement between two ſhips of war, which may be 
confidered as an epitome of a general battle between 
fleets or ſquadrons. 'The latter, however, involves a 
greater variety of incidents, and neceſſarily requires 
more comprehenſive ſkill and judgment in the com- 
manding officer, 

II. When the admiral, or commander in chief, of a 
naval armament has diſcovereè an enemy's fleet, his 
principal concern is uſually to approach it, and en- 
deavour to come to action as ſoon as poſſible, Every 
inferior conſideration muſt be ſacrificed to this impor- 
tant object; and every rule of action ſhould tend to 
haſten and prepare for ſo material an event. The ſtate 
of the wind, and the ſituation of his adverſary, will in 
ſome meaſure diate the conduct neceſſary to be 
purſued with regard to the diſpoſition of his ſhips on 
this occaſion. io facilitate the execution of the ad- 
miral's orders, the whole fleet is ranged into three 
ſquadrons, each of which is claſſed into three diri- 
fions, under the command of different officers, Be- 
fore the aQion begins, the adverſe fleets are drawn 
up in two lines, as above deſcribed. As ſoon as the 
admiral diſplays the fignal for the line of battle, the 
ſeveral diviſions ſeparate from the columns, 1n which 
they were diſpoſed in the uſual order of ſailing, and 
every ſhip crowds into its ſtation in the wake of the 
next a-head; and a proper diſtance from each = 
which is generally about 50 fathoin, is regularly ob- 
ſerved from the van to the rear. The admin, how- 
ever, will occaſionally contract or extend his line, 
ſo as to conform to the length of that of his * 
ſary, whoſe negle& or inferior {kill on this occa Aa 
he will naturally convert to his own advantge, Fn 
well as to prevent his own line from being double we 
circumſtance which might throw his van and rear in. 
confuſion. her, the 

When the adverſe fleets approach each ot ke : 
courſes are commonly hauled up in the brails, 4 e 
top-gallant fails and ſtay- ſails furled. The . ä 
of each ſhip is chiefly regulated by the main 20 1 
top ſails, and the jib ; the mizen- top ſail being 7 


hap. VII. 

amy ved to ha 
naval ine, by g 
PZ to determine 


ue The frigates, tenders, and fire-ſhips, being alſo 
kauled upon a wind, lie at ſome diſtance, ready to ex- 
ecute the admiral's orders or thoſe of hie ſeconds, 
leaving the line of battle between them and the enemy. 
If there are any tranſports and ftoreſhips attendant on 
' the fleet, theſe are diſpoſed ſtill further diſtant from the 
Aion, If the fleet is ſuperior in number to that of 
the enemy, the admiral uſually ſelects a body of re- 
ſerve from the different ſquadrons, which will always 
be of uſe to cover the fire-ſhips, bomb-veſlels, &c. 
and may fall into the line in any caſe of neceſſity : 
theſe alſo are ſtationed at a convenient diſtance from 
the line, and ſhould evidently be oppoſite to the weakeſt 
parts thereof. f 
And here it may not be improper to obſerve, with 
an ingenious French author (M. de Morogues), that 
order and diſcipline give additional ſtrength and acti- 
vity to a fleet. If thus a double advantage is acquired 
by every fleet, it is certainly more favourable to the 
inferior, which may thereby change its diſpoſition with 
greater facility and diſpatch than one more numerous, 
yet without being ſeparated. When courage is equal 
to both, good order is then the only reſource of the 
{maller number. Hence we may infer, that a ſmaller 
ſquadron of men of war, whoſe officers are perfectly 
diſciplined in working their ſhips, may, by its ſuperior 
dexterity, vanquiſh a more powerful one, even at the 
commencement of the fight ; becauſe the latter, being 
leſs expert in the order of battle, will, by its ſepara- 
tion, ſuſfer many of the ſhips to remain uſeleſs, or not 
lufficiently near, to protect each other. 
The ſignal for a general engagement is uſually diſ- 
played when the oppoſite fleets are ſufficiently within 
the range of point- blank ſhot, ſo that they may level 
the artillery with certainty of execution, which is near 
enough for a line of battle. The action is begun and 
carried on throughout the fleet in the manner we have 
already deſcribed between fingle ſhips; at which time 
the admiral carries little ſail, obſerving, however, to 
regulate his own motions by thoſe of the enemy. 
The ſhips of the line meanwhile keep cloſe in their 
ſtations, none of which ſhould heſitate to advance in 
their order, although interrupted by the ſituation of 
7 ak. a-head, which has negligently fallen a-ftern 
ion. 
The various exigencies of the combat call forth the 
(Kill and reſources of the admiral, to keep his line as 
complete as poſſible when it has been unequally at- 
tacked : : : : 
c ; by ordering ſhips from thoſe in reſerve to 
apply the place of others which have ſuffered greatly 
J the action; by direQing his fireſhips at a conve- 
* 2 to fall aboard the enemy; by detaching 
„ * a” line or wing which 1s 
: , r . 
"= force, and Ne Hs . is 
ee to review the ſituation of the enemy 
10 moſh ©0 rear; every motion of whom he ſhould, 
the favo ©» antieipate and fruſtrate. He ſhould ſeize 
in heir _ e of occaſion, which are rapid 
concerted, 3, and never return. Far from being 
y any unforeſeen incident, he ſhould en- 


cavour, if poſſibl . 0 2 
Vor. VII. e, to make it * to his de- 


ten or retard the coarſe of the ſhip, and, in 
bling or backing, hoiſting or lowering it, 
her velocity. 
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His experience and reflection will naturally * and 
ace. 


ſign. 
furniſh him with every method of intelligence to diſ- 
cover the ſtate of his different ſquadrons and diviſions, 
Signals of inquiry and anſwers, of requeſt and aſſent, 
of command and obedience, will be diſplayed and re- 
peated on this occaſion. Tenders and boats will alſo 
continually be detached between the admiral and the 
commanders of the ſeveral ſquadrons or diviſions. 

As the danger preſſes on him, he ought to be for- 
tified by reſolution and preſence of mind; becauſe the 
whole fleet is committed to his charge, and the con- 
duct of his oificers may, in a great degree, be influ- 
enced by his intrepidity and perſeverance. In ſhort, 
= renown or infamy may depend on the fate of the 

ay. | 

If he conquers in battle, he ought to proſecute his 
victory as much as poſſible, by ſeizing, burning, or 
deſtroying the enemy's ſhips. If he is defeated, he 
ſhould endeavour, by every reſource his experience 
can ſuggeſt, to ſave as many of his fleet as poſſible, 
by employing his tenders, &c. to take out the wounded 
and put freſh men in their places; by towmg the dif- 
abled ſhips to a competent diſtance; and by preventing 
the execution of the enemy's fire-ſhips. 

By what we have obſerved, the real force or ſupe- 
riority of a fleet conſiſts leſs in the number of veſſels, 
and the vivacity of the action, than in good order, 
dexterity in working the ſhips, preſence of mind, and 
ſkilful conduct in the captains, 


Cray. VIII. Of Retreat and Chace. 


I. Warn a fleet is obliged to retreat in fight of an 
enemy, the beſt way to ee it ſecurely will be by 
ſailing in a kind of half-moon, the admiral making 
the obtuſe angle A, and to windward in the form Plate CC. 
BAC; one part of his fleet to ſail on the ftar- fg. 12. 
board, whilſt the other goes away on the larboard 
tack: keeping the fire-ſhips, tranſports, &c. in the 
middle. 

This manner of ranging a fleet ſeems the moſt ad- 
viſeable, becauſe the enemy can never approach thoſe 
that endeavour to eſcape, without expoſing themſelves 
at the ſame time to the fire of the ſhips to windward: 
thus the enemy's ſhips D can never approach the pig. 2. 
ſhips E without expoſing themſelves at the ſame time 
to the fire of the admiral A, as likewiſe to that of his 
ſeconds, If the admiral thinks this form gives too 
great an extent to his fleet, he may eaſily cloſe his 
wings or quarters, and make the helf- moon more 
complete; in the midft of which he may place his 
convoy in ſafety. 

ExamyeLe. This order of retreat was exactly fol- 
lowed by the Dutch admiral Van Tromp, in his en- 
gagement with the Engliſh off Portland, in the year 
i653, The Engliſh fleet conſiſted of 70 ſail, under 
the command of admiral Blake; and the Dutch were 
as ſtrong, convoying about 200 rich merchant-ſhips. 
The two fleets met off Portland, where the Engliſh 
uſed their utmoſt efforts to bring on an action. The 
Dutch had the advantage of the wind, and endea- 
voured to avoid an engagement to preſerve their con- 
voy ; but Van Tromp, conſidering rightly, that if the 
wind ſhould happen to change, he muſt be under the 
neceſſity of fighting with leſs advantage, determined 
upon bearing down to the enemy, making his fignal 
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Chace. 


NAVAL TACTICS, 


Retreat andat the ſame time for the canvoy to keep to wind- rowly eſcaped falling a prey to the enemy, 


ward: he then divided his fleet into three ſquadrons, 
and attacked the enemy with great bravery : they 
received him with equal reſolution; which made the 
action very deſperate on both ſides, ſeveral ſhips being 
diſabled, ſunk, burat, or deſtroyed; and nothing but 
the darkneſs of the approaching night could ſeparate 
two ſuch obſtinate enemies: during which, each pre- 
pared to renew the action, that ſtill remained unde- 
cided, with greater fury the next day. Van Tromp 
found himſelf much embarraſſed how to act; but, after 
many deliberations, he reſolved at laſt upon that of a 
retreat: he therefore drew up his fleet into an half- 
moon, placing his convoy in the middle; that is to 
ſay, his own ſhip to windward formed the obtuſe angle 
of the half-moon, the reft ranging themſelves on two 
lines upon a wind on the ſame teck, in order to form 
the faces of the half-moon to cover their convoy. He 
then made what fail he could, and went away large, 
firing to the right and left of him at all thoſe that 
attempted to inſult his wings or quarters; and would 
have entirely ſaved his convoy, if ſome of his ſhips 
had not baſely deſerted him. The Engliſh ſhips im- 
mediately took the advantage of the intervals theſe 
ſhips left in the face of their floating half-moon, and 
carried off ſeveral of their merchant-ſhips; which 
obliged admiral Tromp to replace himſelf in the line 
of battle as before, and continue the engagement till 
night ſhould give him an opportunity of reſuming his 
order of retreat. He was chaced the next day by the 
enemy; but, after ſuſtaining a few broadfides, he got 
ſafe into harbour, having acquired by his great va- 
lour and kill a rich convoy to his country, that nar- 


: N A V 
NAVARRE, a province of Spain, part of the an- 
cient kingdom of Navarre, erected ſoon after the in- 
vaſion of the Moors; and is otherwiſe called Upper 
Navarre, to diſtinguiſh it from Lower Navarre, be- 
longing to the French. It is bounded on the ſouth 
and eaſt by Arragon, on the north by the Pyrenees, 
and on the weſt by Old Caſtile and Biſcay; extending 
from ſouth to north about 80 miles, and from eaſt to 
welt about 75. It abounds in ſheep and cattle; game 
of all kinds, as boars, tags, and roebucks; and in 
wild-fowl, horſes, and honey; yielding alſo ſome 
grain, wine, oil, and a varicty of minerals, medicinal 
waters, and hot baths. Some of the ancient 
chiefs of this country were called S2brarbores, from 
the cuſtom, as it is ſuppoſed, which prevailed among 
fome of thoſe free nations of chooſing and ſwearing 
their princes under ſome particular tree. The name 
of the province is ſuppoſed to be a contraction of 
Nava Errea, ſignifying, in the language of the Vaſ- 
cones, its ancient inhabitants, “ a land of valleys.” 
2 the particulars of its hiſtory, ſee the article 
PAIN. + 
NAUDE (Gabriel), a critic and phyſician in the 
17th century, was born at Paris; and became librarian 
to the cardinals Bagni and Antonio Barberini at 
Rome, and afterwards to cardinal Mazarin, who made 


The molt natural courſe in this form of ſailin is 


to ſteer away before the wind: but, if neceſſary, the 


ſhips may bear away large upon either tack, or even 
may keep cloſe upon a wind. 

In flying, or retreating, the uncertainty of the weather 
1s to be conſidered: it may become calm, or the wind 
may ſhift favourably. The admiral's ſchemes may be af. 
ſiſted by the approach of night, or the proximity of the 
land; fince he ought rather to run the ſhips aſhore, if 
practicable, than ſuffer them to be taken afloat, and 
thereby transfer additional ſtrength to the enemy, 
In ſhort, nothing ſhould be neglected that may con- 
tribute to the preſervation of his fleet, or prevent 


any part of it from falling into the hands of the con- 
queror. 


II. When you chace a fleet that endeavours to eſcape, 
you detach your beſt cruiſers after them, in order to 
pick up the ſtragglers, or force them to action; the 
body of the victorious fleet ſhould keep the ſame order 
or line with the enemy, as nigh as poſſible, to be ready 
for action, if neceſſary. his is only to be under. 
ſtood when the fleet that is chaced may not be ſo 
inferior to the other but that it may hazard an action; 
for if the one bears no proportion to the other, they 
muſt bear down upon them in the ſame manner as a 
conquering army aſhore carries all before it when it 
has forced an enemy's camp: otherwiſe, were the 
conquerors to wait to draw up in form, the enewy 
would undoubtedly take the advantage of ſuch an op- 
portunity to make their eſcape. 


—— . — — 


N A V | 
him canon of Verdun and prior of Lartige in Limofin, 
Chriſtina queen of Sweden at length invited bim into 
her dominions, and beſtowed many marks of her fa. 
vour and eſteem upon him. He returned from thence, 
and died at Abbeville in 1653. His principal works 
are, 1. Syntagma de fludio liberali. 2. Syntagma de 


ftudio militart. 3. An apology for the oo men who 


have been accuſed of magic. 4, Inſtructions con- 
cerning the chimerical ſociety of the Roficruſians. 
5. Advice on collecting a library. 6. An appendix 
to the life of Lewis XI. 7. The ſcience of princes, 
or political confiderations on the body of a ſtate, ke. 
Naude's works abound with many curious and inte- 
reſting particulars, t , 
NAVE, in architecture, the body of a 2 
where the people are diſpoſed, reaching from the bal- 
luſter, or rail of the door, to the chief choir. Some 
derive the word from the Greek * © a templc; 
and others from »=uc, © a ſhip,“ by reaſon the vault or 
roof of a church bears ſome reſemblance to a ſhip- f 
NAVEL, in anatomy, the centre of the ans 
of the abdomen ; being that part where the umbi " 
veſſels paſſed out of the placenta of the mother. 
AnaTonr, p. 366. note (6). 
NaveL-Wort, in botany. See Cory Don. 
NAVEW, in botany.. See BRASS A. 


NAVIGATION 
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Naten 
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AVIGATION, is the art of conducting or 
carrying a ſhip from one port to another, 


N 
H 18-0 00< Fo 


Tus poets refer the invention of the art of naviga- 
tion to Neptune, ſome to Bacchus, others to Her- 
cules, others to Jaſon, and others to Janus, who is ſaid 
to have made the firſt ſhip, Hiſtorians aſcribe it to 
the Eginctes, the Phœnicians, Tyrians, and the an- 
cient inhabitants of Britain. Some will have it, the 
frſt hint was taken from the flight of the kite; others, 
as Oppian, (De piſcibus, lib. i.) from the fiſh called nau- 
blase others alcribe it to accident, —Scripture refers 
the origin of ſo uſeful an invention to God himſelf, 
who gave the firlt ſpecimen thereof in the ark built by 
Noah under his direction. For the raillery the good 
man underwent on account of his enterpriſe ſhews 
evidently enough the world was then ignorant of any 
thing like navigation, and that they even thought it 
impoſſible. 

However, hiſtory repreſents the Phœnicians, eſpe- 
cially thoſe of their capital Tyre, as the firſt naviga- 
tors ; being _ to ſeek a foreign commerce by the 
narrowneſs an 
ſeſſed along the coaſts ; as well as by the conveniency 
of two or three good ports, and by their natural ge- 
nius to traffic. Accordingly, Lebanon, and the other 
neighbouring mountains, furniſhing them with excel- 
cellent wood for ſhip-building, in a ſhort time they 
were maſters of a numerous fleet, which conſtantly 
hazarding new navigations, and ſettling new trades, 
they ſoon arrived at an incredible — of opulency 
and populouſneſs: inſomuch as to be in a condition 
to ſend out colonies, the principal of which was that 
of Carthage; which, keeping vp their Phoenician ſpi- 
rit of commerce, in time not only equalled Tyre itſelf, 
but vaſtly ſurpaſſed it ; ſending its merchant-fleets 
through Hercules's pillars, now the ſtraits of Gi- 
braltar, along the weſtern coaſts of Africa and Eu- 
rope; and even, if we believe ſome authors, to Ame- 
rica itſelf, 

Tyre, whoſe immenſe riches and power are repre- 
lented in ſuch lofty terms both in ſacred and profane 
authors, being deſtroyed by Alexander the Great, its 
navigation and commerce were transferred by the con- 
queror to Alexandria, a new city, admirably ſituated 
tur thoſe purpoſes ; propoſed for the capital of the 
empire of Afia, which Alexander then meditated. 
And thus aroſe the navi gation of the Egyptians ; which 
vas afterwards ſo cultivated by the Ptolemies, that 

yre and Carthage were quite forgot. 
1 Egypt being reduced into a Roman province after 
* se ED its ooo leg n 5 into 
N ug uſtus; in whoſe time Alexandria was 

2 4 7 to Rome: and the magazines of the ca- 
p12! ol the world, were wholly ſupphed with merchan- 
dizes from the capital of Epypt. 

6 length, Alexandria itlelf underwent the fate of 
ye and Carthage being ſurpriſed by the Saracens, 


who. * | 
o ia ſpite of the emperor Heraclius, overſpread 
1 


poverty of a ſlip of ground they pol- - 
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the northern coaſts of Africa, &c. whence the mer- 
chants being driven, Alexandria has ever ſince been in 
a languiſhing ſtate, though ſtill it has a conſiderable 
part of the commerce of the Chriſtian merchants tra- 
ding to the Levant. | 

The fall of Rome and its empire drew along with 
it not only that of learning and the polite arts, but 
that of navigation; the barbarians, into whoſe hands 
it fell, contenting themſelves with the ſpoils of the in- 
duſtry of their predeceſſors. 

But no ſooner were the more brave among thoſe na- 
tions well ſettled in their new provinces; ſome in Gaul, 
as the Franks; others in Spain, as the Goths; and 
others in Italy, as the Lombards ; but they began to 
learn the advantages of navigation and commerce, and 
the methods of managing them, from the people they 
ſubdued ; and this with ſo much ſucceſs, that in a 
little time ſome of them became able to give new leſ- 
ſons, and ſet on foot new inſtitutions for its advantage. 
Thus it is to the Lombards we uſually aſcribe the in- 
vention and uſe of banks, book-keeping, exchanges, 
rechanges, &c. 

It does not appear which of the European people, 
aſter the ſettlement of their new maſters, firſt betook 
themſelves to navigation and commerce.—Some think 
it began with the French; though the Italians ſeem 
to have the juſteſt title to it, and are accordingly or- 
dinarily looked on as the reſtorers hereof, as well as 
of the polite arts, which had been baniſhed together 
from the time the empire was torn aſunder. It is the 
people of Italy then, and particularly thoſe of Venice 
and Genoa, who have the glory of this reſtoration 
and it is to their advantageous ſituation for navigation 
they in great meaſure owe their glory. In the bot- 
tom of the Adriatic were a great number of marſhy 
iſlands, only ſeparated by narrow channels, but thoſe 
well ſcreened, and almoft inacceſſible, the reſidence of 
ſome fiſhermen, who here ſupported themſelves by a 
little trade of fiſh and ſalt, which they found in ſome 
of theſe iſlands. Thither the Veneti, a people inha- 
biting that part of Italy along the coaſts of the 
gulph, retired, when Alaric king of the Goths, and 
afterwards Attila king of the Huns, ravaged Italy. 

Theſe new iſlanders, little imagining that this was 
to be their fixed refidence, did not think of compoſing 
any body politic; but each of the 72 iſlands of this 
little Archipelago continued a long time under its ſe- 
veral maſters, and each made a diſtinct commonwealth. 
When their commerce was become conſiderable enough 
to give jealouſy to their neighbours, they began to 
think of uniting into a body. And it was this union, 
firſt begun in the fixth century, but not completed till 
the eighth, that laid the ſure foundation of the future 


-grandeur of the ſtate of Venice. From the time of 


this union, their fleets of merchantmen were ſent to all 
the parts of the Mediterranean ; and at lait to thoſe of 
Egypt, particularly Cairo, a pew city, built by the 
Saracen princes on the eaſtern banks of the Nile, 
where they traded for their ſpices and other products 
of the Indies. Thus they flouriſhed, increaſed their 
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NAVIGATION. 


commerce, their navigation, and their conqueſts on 
the terra firma, till the league of Cambray in 1508, 
when a number of jealous princes conſpired to their 
ruin; which was the more eaſily effected by the dimi- 
nution of their Eaſt-India commerce, of which the 
Portugueſe had got one part, and the French ano- 
ther. Genoa, which had applicd itſelf to naviga- 
tion at the ſame time with Venice, and that with e- 
qual ſucceſs, was a long time its dangerous rival, diſ- 
puted with it the empire of the ſea, and ſhared with it 
the trade of Egypt and other parts both of the eaſt 
and weſt. 

Jealouſy ſoon wy to break out; and the two re- 
publics coming to blows, there was almoſt continual 


war for three centuries ere the = $7 wage was aſcer- 


tained ; when, towards the end of the 14th century, 
the battle of Chioza ended the ftrife : the Genoeſe, 
who till then had uſually the advantage, having now 
loſt all ; and the Venetians, almoſt become deſperate, 
at one happy blow, beyond all expectation, — 
to themſelves the empire of the ſea, and ſuperiority in 


Commerce. 


About the ſame time that navigation was retrieved 
in the ſouthern parts of Europe, a new ſociety of mer- 
chants was formed in the north, which not only car- 
ried commerce to the greateſt perfection it was capable 
of till the diſcovery of the Eaſt and Weſt Indies, but 
alſo formed a new ſcheme of laws for the-regulation 
thereof, which ftill obtain under the names of Uſes 
and Cuſtoms of the Sea. This ſociety is that fa- 
mous league of the Hanſe-towns, commonly ſuppoſed 
to have begun about the year 1164. Sce Hanse 
Towns, 

For the modern ſtate of navigation in England, 
Holland, France, Spain, Portugal, &c. See Com- 
MERCE, COMPANY, &C. 

We ſhall only add, that, in examining the reaſons 
of commerce's paſſing ſucceſſively from the Venetians, 
Genoeſe, and Hanſe-towns, to the Portugueſe and 
Spaniards, and from theſe again to the Engliſh and 
Dutch ; it may be eſtabliſhed as a maxim, that the re- 
lation between commerce and navigation, or, if we may 
be allowed to ſay it, their union is ſo intimate, that 
the fall of the one inevitably draws after it the other; 
and that they will always either flouriſh or dwindle 
together. Hence ſo many laws, ordinances, ftatutes, 
&c. for its regulation; and hence particularly that ce- 
lebrated act of navigation, which an eminent foreign 
author calls the palladium or tutelar deity of the com- 
merce of England ; which is the {ſtanding rule, not on- 
ly of the Britiſh among themſelves, but alſo of other 
nations with whom they traffic. 

The art of navigation hath been exceedingly im- 
proved in modern times, both with regard to the 
form of the veſſels themſelves, and with regard to the 
methods of working them. The uſe of rowers is now 
entirely ſuperſeded by the improvements made in the 


formation of the ſails, rigging, &c. by which means 


the ſhips can not only ſail much faſter than formerly, 
but can tack in any direction with the greateſt facility. 
It is alſo very probable that the ancients were neither 
ſo well {k.lled in finding the latitudes, nor in ſteering 
their veſſels in places of difficult navigation, as the 
moderus. But the greateſt advantage which the mo- 


derns have over the ancients is from the mariner: yy 


compaſs, by which they are enabled to find their wa 


with as great facility-in the midſt of an immeaſurah] 
ocean, as the ancients could have done by creeping 
along the coaſt, and never going out of light of lang 
Some people indeed contend, that this is no new in, 
vention, but that the ancients were acquainted with it 
They ſay, that it was impoſſible for Solomon to have 
ſent. ſhips to Ophir, Tarſhiſh, and Parvaim, which 
laſt they will have to be Peru, without this uſeful in. 
ſtrument. They inſiſt, that is was impoſſible for the 
ancients to be acquainted with the attractive virtue of 
the magnet, and to be ignorant of its polarity, Nay 
they affirm, that this property of the magnet is plain- 
ly mentioned in the book of Job, where the loadſtone 
is mentioned by the mane of 7opaz, or the ſtone that 
turns itſelf But it is certain, that the Romans, who 


_ conquered Judza, were ignorant of this inſtrument; 


and it is very improbable, that ſuch an uſeful in- 
vention, if once it had been commonly known to any 
nation, would have been forgot, or perfectly con- 
cealed from ſuch a prudent people as the Romans, 
who were ſo much intereſted in the diſcovery of it. 

Among thoſe who do agree that the mariner's com- 
paſs is a modern invention, it hath been much diſpu- 
ted who was the inventor. Some give the honour of 
it to Flavio Gioia of Amalfi in Campania *, who 
lived about the beginning of the 14th century; while · 
others ſay that it came * the eaſt, and was earlier 
known in Europe. But, at whatever time it was in- Pa. 
vented, it is certain, that the mariner's compaſs was 
not commonly uſed in navigation before the year 
1420. In that year the ſcience was conſiderably im- 
own under the auſpices of Henry duke of Viſco, 

rother to the king of Portugal. In the year 1485, 
Roderic and Joſeph, phyſicians to king John II. of 
Portugal, together with one Martin de Bohemia, a 
Portugueſe native of the iſland of Fayal, and ſcholar 
to Regiomontanus, calculated tables of the ſun's decli- 
nation for the uſe of ſailors, and recommended the 
aſtrolabe for taking obſervations at ſea. Of the in- 
ſtructions of Martin, the celebrated Chriſtopher Co- 
lumbus is ſaid to have availed himſelf, and to have im- 
proved the Spaniards in the knowledge of the art ; for 
the farther progreſs of which a lecture was afterwards 
founded at Seville by the emperor Charles V. 

The diſcovery of the variation is claimed by Colum- 
bus, and by Sebaſtian Cabot. The former certainly 
did obſerve this variation without having heard of it 
from any other perſon, on the 14th of September 
1492, and it is very probable that Cabot might do 
the ſame. At that time it was found that there v3 


no variation at the Azores, where ſome geographe" 


have thought proper to place the firlt meridian 3 
though it hath fince been obſerved that the variation 
alters in time.—The uſe of the eroſs- taff now began 
to be introduced among ſailors. This ancient in- 
ſtrument is deſcribed by John Werner of Nuremberg 
in his annotations on the firſt book of Ptolemy 3 ow 
graphy, printed in 1514. He recommends it for . 
ſerving the diſtance between the moon and ſome fat, 
in order thence to determine the longitude. |, _ 

At this time the art of navigation was very _ 
ſect on account of the inaccuracies of the plane | 10 


” hich, b 
; he only one then known, and which, by 
- ty big — have greatly ex = mariner, 
ally in voyages far diſtant from the equator. 
3 — Dobably at firſt only ſet down on 
the Fa-charts, as is the cuſtom at this day : but at 
length there were two Spaniſh treatiſes publiſhed in 
1545 3 one by Pedro de Medina; 2 _ by rr 
„ which contained a complete ſyſtem of the art, 
1 it was then known. Theſe ſeem to have 
been the oldeſt writers who fully handled the art 
fr Medina, in his dedication to Philip prince of 
Spain, laments that multitudes of ſhips daily periſhed 
at ſea, becauſe there were neither teachers of the art, 
nor books by which it might be learned ; = ä 
in bis dedication, boaſts to the emperor, that he was 
* firſt who had reduced navigation into a com- 
pendium, valuing himſelf much on what he had per- 
formed. Medina defended the plane chart ; but he 
was oppoſed by Cortes, who ſhewed its errors, and 
endeavoured to account for the 8 of 8 1 
aſs, by ſuppoſing the needle to be influenced by a 
an = which he called the point attractive) 
different from that of the world : which notion hath 
been farther proſecuted by others. Medina's book 
was ſoon r N Italian, 3 and * 
and ſerved for a long time as a guide to foreign 
navigators, However Cortes was the favourite author 
of the Engliſh nation, and was tranſlated in 1561-; 
while Medina's work was entirely IIS though 
tranſlated alſo within a ſhort time of the other. At 
that time the ſyſtem of navigation conſiſted of the 
following particulars, and others ſimilar: An account 
of the Prolewaic hypotheſis, and the circles of the 
ſphere; of the roundneſs of the earth, the longitudes, 
latitudes, climates, &c. and eclipſes of the luminaries ; 
a kalendar; the method of finding the prime, epact, 
moon's age, and tides; a deſcription of the compaſs, 
an account of its variation, for the diſcovering of 
which Cortes ſaid an inſtrument might eaſily be con- 
trived; tables of the ſun's declination for four years, 
in order to find the latitude from his meridian altitude 
N, — ry r ſame w mw _ . - the 
ie of the ſun and moon; the length of the days; 
of time and its diviſions z the method of finding the 
hour of the day and night; and laſtly, a deſcription of 
2 OR on which to diſcover where the ſhip is, 
ey mace uſe of a ſmall table, that ſhewed, upon an al- 
teration of one degree of the latitude, how many leagues 
were run 12 each rhumb, together with the departure 
from the meridian. Beſides, ſome inſtruments were 
deſcribed, elpecially by Cortes; ſuch as one to find 
the ple ce and declination of the ſun, with the days, 
and place of the moon; certain dials, the aſtrolabe, and 
. with a complex machine to diſcover the 
ay and latitude at once, 
About the ſame time were made propoſals for 
mug the longitude by obſervations on the moon. 
8. 3305 Gemma Friſius adviſed the keeping of the 
"29h means of ſmail clocks or watches, then, as he 
Je newly invented, He alſo contrived a new ſort 


3 which laſt was much praiſed by William 
unim a1 . 5 l 
year yr wp in his Aſtronomical Glaſs, printed in the 


In 1537 Pedro Nunez, ox Nonius, publiſhed a book 


3 i 
of eroſs. ſtati and an inſtrument called the nautical . 
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in the Portugueſe language, to explain a difficulty in 
navigation N to him by the commander Don 
Martin Alphonſo de Suſa. In this he expoſes the er- 
rors of the plane chart, and likewiſe gives the ſolution 
of ſeveral curious aſtronomical problems; among(t 
which is that of determining the latitude from two ob- 
ſervations of the ſun's altitude and. intermediate azi- 
muth being given. He obſerved, that though the 
rhumbs are ſpiral lines, yet the direct courſe of a ſhip 
will always be in the arch of a great circle, whereby 
the angle with the meridians will continually change : 
all that the ſteerſman can here do for the preſerving 
of the original rhumb, is to correct theſe deviations as 
ſoon as they appear ſenſible. But thus the ſhip will 
in reality deſcribe a courſe without the rhumb-line in- 
tended; and therefore bis calculations for aſſigning tle 
latitude, where any rhumb-line croſſes the ſeveral me- 
ridians, will be in ſome meaſure erroneous. He in- 
vented a method of dividing a quadrant by means of 
concentric circles, which, after being much improved 
by Dr Halley, is uſed at preſent, and is called a Be- 
uius. 

In 1577, Mr William Bourne publiſhed a treatiſe, in 
which, by conſidering the irregularities in the moon's mo- 
tion, he ſhews the errors of the ſailors in finding her age 
by the epact, and alſo in determining the hour from ob- 
ſerving on what point of the compals the ſun and moon 
appeared. He adviſes, in failing towards the high la- 
titudes, to keep the reckoning by the globe, as there 
the plane chart is moſt erroneous. He deſpairs of our 
ever being able to find the longitude, unleſs the varia- 
tion of the compaſs ſhould be occaſioned by ſome ſuch 
attractive point, as Cortes had imagined ; of which, 
however, he doubts : but as he had thewn how to find 
the variation at all times, he adviſes to keep an ac- 
count of the obſervations, as uſeful for finding the 
place of the ſhip; which advice was proſecuted at large 
by Simon Stevin in a treatiſe publiſhed at Leyden in 
1599; the ſubje& of which was the ſame year printed 
at London in Engliſh by Mr Edward Wright, inti- 
tled the Haven finding Art. In this ancient tract alſo 


is deſcribed the way by which our ſailors eſtimate the 


rate of a ſhip in her courſe, by an inſtrument called the 
lag. This was ſo named from the piece of wood or log 
that floats in the water while the time is reckoned du- 
ring which the line that is faſtened to it is veering out. 
The author of this contrivance is not known; neither 
was it taken notice of till 1607, in an Eafſt-India 
voyage publiſhed by Purchas : but from this time it 
became ſamous, and was much taken notice of by al- 
moſt all writers on navigation in every country; and it 
ſtill continues to be uſed as at firſt, though many at- 
tempts have been made to improve it, and contrivances 
propotcd to ſupply its place; many of which have ſuc- 
ceeded in quiet water, but proved uſeleſs in a ſtormy 
lea. | 


In 1581 Michael Coignet, a native of Antwerp, 


publiſhed a treatiſe in which he animadverted on Me- 
dina. In this he ſhewed, that as the rhumbs ar» ſpi- 
rals, making endleſs revolutions about the poles, nu- 
merous errors mutt ariſe irom their being repreſented 
by ſtraighi lines on the Ha- charts; but though he ho— 
ped to find a remedy fer theſe errors, he was of opi- 
nion that the propoſals of Nonius were ſcarcely prac- 
ticable, and therefore in a great meaſure uſeleſs. In 

treating 
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treating of the ſun's declination, he took notice of the 
gradual decreaſe in the obliquity of the ecliptic ; he 
alſo deſcribed the croſs-ſtaff with three tranſverſe pieces, 
as it is at preſent made, and which he owned to have 
been then in common uſe among the ſailors. He like- 
wiſe gave ſome inftruments of his own invention; but 
all of them are now laid afide, excepting perhaps his 
nocturnal. He conſtructed a ſea- table to be uſed by 
ſuch as ſailed beyond the Goth degree of latitude; and 
at the end of the book is delivered a method of failin 

on a parallel of latitude by means of a ring dial — 
a 24 hour-glaſs. The ſame year the diſcovery of the 
dipping needle was made by Mr Robert Forman“. In 
his publication on that art he maintains, in oppoſition 
to Cortes, that the variation of the compaſs was cauſed 
by ſome point on the ſurface of the earth, and not in 
the heavens: he alſo made conſiderahle improvements 
in the conſtruction of compaſſes themſelves ; ſhewing 
eſpecially the danger of not fixing, on account of the 
variation, the wire directly under the „wer- de- luce; 
as compaſſes made in different countries have placed it 
differently. To this performance of Forman's is al- 
ways prefixed a diſcourſe on the variation of the mag- 
netical needle, by Mr William Burrough, in which bo 


ſhews how to determine the variation in many different 


ways. He alſo points out many errors in the practice 
of navigation at that time, and ſpeaks in very ſevere 
terms coricerning thoſe who had publiſhed upon it. All 
this time the Spaniards had continued to publiſh trea- 
tiſes on the art. In 1585 an excellent compendium 
was publiſhed by Roderico Zamorano; which contri- 
buted greatly towards the improvement of the art, par- 


. ticularly in the ſea-charts. Globes of an improved kind, 


and of a much larger fize than thoſe formerly uſed, 
were now conſtructed, and many improvements were 
made in other inſtruments ; however, the plane chart 
continued ſtill to be followed, though its errors were 
frequently complained of. Methods of removing theſe 
errors had indeed been ſought after; and Gerard Mer- 
cator ſeems to have been the firſt who found the true me- 
thod of doing this ſo as to anſwer the purpoſes of fea» 
men. His method was to repreſent the parallels both 
of latitude and longitude by parallel ſtraight lines, but 
gradually to augment the former as they approached 
the pole. Thus the rhumbs, which otherwiſe ought 
to have been curves, were now alſo extended into 
ſtraight lines; and thus a ſtraight line drawn between 
any two places marked upon the chart would make 
an angle with the meridians, expreſſing the rhumb 
leading from the one to the other. But though, in 1569, 
Mercator publiſhed an univerſal map conſtructed in 
this manner, it doth not appear that he was acquaint- 
ed with the principles on which this proceeded; and 
it is now generally believed, that the true principles on 
which the conſtruction of what is called Mercator*s chart 
depends, were firſt diſcovered by an Engliſhman, Mr 
Edward Wright. h 

Mr Wright ſuppoſes, but, according to the general 
opinion, without ſufficient grounds, that this enlarge- 
ment of the degrees of latitude was known and men- 
tioned by Ptolemy, and that the ſame thing had alſo 
been ſpoken of by Cortes. The expreſſions of Pto- 
lemy alluded to, relate indeed to the proportion be- 
tween the diſtances of the parallels and meridians; but 
initcad of propoling any gradual enlargement of the 


parallels of latitude, in a general chart, he ſpeak 

of particular maps; and viſe not to confine a f 405 
of ſuch maps to one and the ſame ſcale, but to plan th 
out by a different meaſure, as occaſion might r ry 
only with this precaution, that the degrees of. lows 
tude in each ſhould bear ſome proportion to thoſe f 
latitude; and this proportion is to be deduced from that 
which the magnitude of the reſpective parallels bear to 
a great circle of the ſphere. He adds, that in particular 
maps, if this proportion be obſerved with regard tothe 
middle parallel, the inconvenience will not be great tho! 
the meridians ſhould be ſtraight parallels to each other 
Here he is ſaid only to mean, that the maps ſhould i 
ſome meaſure repreſent the figures of the countries for 
which they are drawn. In this ſenſe Mercator, who 
drewmaps for Ptolemy's tables, underſtood him: think. 
ing it, however, an improvement not to regulate the 
meridians by one parallel, but by two; one dittant from 
the northern, the other from the ſouthern extremity of 
the map by a fourth part of the whole depth; by 
which means, in his maps, though the meridians are 
ſtraight lines, yet they are generally drawn- inclining 
to each other towards the poles. With regard to 
Cortes, he ſpeaks only of the number of degrees of la- 
titude, and not of the extent of them; nay, he gives 
expreſs directions that they ſhould all be laid down by 
equal meaſurement on a ſcale of leagues adapted to 
the map. 

For ſome time after the appearance of Mercator's 
map, it was not rightly underſtood, and it was even 
thought to be entirely uſeleſs, if not detrimental. 
However, about the year 1592, its utility began to 
be perceived; and ſeven years after, Mr Wright print- 
ed his famous treatiſe entitled, The Correction of cer- 
tain Errors in Navigation ; where he fully explained 
the reaſon of extending the length of the parallels of 
latitude, and the uſes of it to navigators. In 1610, 
a ſecond edition of Mr Wright's book was publiſhed 
with improvements. An excellent method was propo- 
ſed of determining the magnitude of the earth; at the 
ſame time it was judiciouſly propoſed to make our 
common meaſures in ſome proportion to a degree on 
its ſurface, that they might not depend on the uncer- 
tain length of a barley- corn. Some of his other im 
provements were, © The table of latitudes for dividing 
the meridian computed to minutes; whereas it bad 
only been divided to every tenth minute. He alſo pu. 
bliſhed a deſcription of an inftrament which he calls 
the ſea-rings ; and by which the variation of the com. 
paſs, altitude of the ſun, and time of the day, may be 
determined readily at once in any place, provided the 
latitude is known, He ſhewed alſo how to correct the 
errors ariſing from the excentricity of the eye in ob- 
ſerving by the croſs-Haff. He made a total amendment 
in the tables of the declinations and places of the ſun 
and ſtars from his own obſervations made with a fu 
foot quadrant in the years 1594, 95» 96, and 97- 
A fea-quadrant to take altitudes by a forward ot 
backward obſervation ; and likewiſe with 2 u—_ 
for the ready finding the latitude by the height 0 1 
pole- ſtar, when not upon the meridian. To 3 Sr 
tion was ſubjoined a tranſlation of Zemorano 4 al 
pendium above-mentioned; in which he correc * 
miſtakes in the original; adding a large table 15 1 
variation of the compaſs obſerved in very gh "16 


NAVIGATION. 


38 of the world, to _ that it was not occaſioned 
netical pole. 

by ao —— ſoon became known abroad. 
[n 1608, a treatiſe intitled, Fypomnemata Matbema- 
ſica, were publiſhed by Simon Stevin, for the uſe of 
prince Maurice. In that part relating to navigation, 
the author having treated of ſailing on a great circle, 
and ſhewn how to draw the rbumbs on a globe mecha- 
vically, ſets down Wright's two tables of latitude and 
of rhumbs, in order to deſcribe theſe lines more ac- 
curately, pretending even to have diſcovered an error 
in Wright's table. But all Stevin's objections were ful- 
ly anſwered by the author himſelf, who ſhowed that 
they aroſe from the groſs way of calculating made uſe 
of by the former. 

In 1624, the learned Wellebrordus Snellius, pro- 
{ſor of mathematics at Leyden, publiſhed a treatiſe 
of navigation on Wright's plan, but ſomewhat ob- 
ſeurely; and as he did not particularly mention all the 
diſcoveries of Wright, the latter was thought by ſome 
to have taken the hint of all his diſcoveries from Snel- 


lius. But this ſuppoſition is long ago refuted; and 


Wright enjoys the honour of thoſe diſcoveries which is 
juſtly his due, 

Mr Wright having ſhown how to find the place of 
the ſhip on his chart, obſerved that the ſame might be 
performed more accurately by calculation: but con- 
fidering, as he ſays, that the latitudes, and eſpecially 
the courſes at ſea, could not be determined fo preciſe- 
ly, he forbore ſetting down particular examples ; as 
the mariner may be allowed to ſave himſelf this trouble, 
and only mark out upon his chart the ſhip's way after 
the manner then uſually practiſed. However, in 1614, 
Mr Raphe Handſon, among his nautical queſtions ſub- 
joined to a tranſlation of Pitiſcus's trigonometry, ſol- 
ved very diſtinctly every caſe of navigation, by apply- 
ing arithmetical calculations to Wright's table of la- 
. titudes, or of meridional parts, as it hath fince been 
called. Though the method diſcovered by Wright 
for finding the change of longitude by a ſhip ſailing 
on a rhumb is the proper way of performing it, Hand- 
ſon alſo propoſes two ways of approximation to it 
without the aſſiſtance of Wright's diviſion of the me- 
ridian line. The firſt was computed by the arithme- 
tical mean between the co-ſincs of both latitudes ; the 
other by the ſame mean between the ſecants as an al- 
ternative, when Wright's book was not at hand; tho” 
this latter is wider from the truth than the firſt. By 
the ſame calculations alſo he ſhowed how much each 
of theſe compendinms deviates from the truth, and al- 
o how widely the computations on the erroneous 
principles of the plane chart differ from them all. The 
method, however, commonly uſed by our ſailors is 
commonly called the middle latitude 5 which, though 
8: errs more than that by the arithmetical mean be- 

8 * two co. ſines, is preferred on account of its 
we es operoſe: yet in bigh latitudes it is more eli- 
1 = uſe that of the arithmetical mean between the 
— mie co-fines, equivalent to the geometrical mean 
3 the co. ſines themſelves; a method ſince pro- 
middle 7 Mr John Baſſat. The computation by the 
8 R will always fall ſhort of the true change 
3 3 g ph, that by the geometrical mean will al- 
. = but that by the arithmetical mean falls 
a latitudes above 45 degrees, and exceeds in leſ- 


ſer latitudes, However, none of theſe methods will dif. 
fer much from the truth when the change of latitude 
is ſufficiently ſmall. | 
About this time logarithms were invented by John 
Napier, baron of Merchiſtoun in Scotland, and proved 
of the utmoſt ſervice to the art of navigation. They 
were firſt applied by Mr Edward Gunter in 1620. He 
conſtructed a table of artificial fines and tangents to 
every minute of the quadrant, Theſe were applied 
according to Wright's table of meridional parts, and 
have been found extremely uſeful in other branches of 
the mathematics, He contrived alſo a moſt excellent 
ruler, commor.ly known by the name of Gurter”s ſcale, 
on which were inſcribed the logarithmic lines for num- 


bers, and for fines and tangents of arches “. He alſo * Sce Gre 
guy improved the ſector for the ſame purpoſes, '® Scale. 


e ſhewed alſo how to take a back · obſervation by the 
croſs-ftaff, whereby the error ariſing from the excen- 
tricity of the eye is avoided, He deſcribed likewiſe 
another inftrument of his own invention, called the 
creſi- boau, for _— altitudes of the ſun or ſtars, with 
ſome contrivances for the more ready collecting the 
latitude from the obſervation. The diſcoveries con- 
cerning the logarithms were carried to France in 1624. 
by Mr Edmund gn: who publiſhed two ſmall 
tracts in that year at Paris. In one of theſe he taught 
the uſe of Gunter's ſcale; and in the other, of the 
tables of artificial fines and tangents, as modelled ac- 
cording to Napier's laſt form, erroneouſly attributed 
by Wingate to Briggs. 

Gunter's ruler was projected into a circular arch 
by the reverend Mr William Oughtred in 1633, and 
its uſes fully ſhown in a pamphlet intitled, The circles 
proportion; where, in an appendix, are well handled 
ſeveral important points in navigation. It has alſo 
been made in the form of a ſliding ruler. 

The logarithmic tables were firſt applied to the 
different caſes of ſailing by Mr Thomas Addiſon, in 
his treatiſe intitled, Arithmetical navigation, printed 
in 1625. He alſo gives two traverie tables, with 
their uſes; the one to quarter points of the compaſs, 
the other to degrees. Mr Henry Gellibrand publiſhed 
his diſcovery of the changes of the variation of the 
compaſs, in a ſmall quarto pamphlet, intitled, A dif- 
courſe mathematical on the variation of the magnetical 
needle, printed in 1635. This extraordinary pheno- 
menon he found out by comparing the obſervations 
made at different times near the ſame place by Mr 


Burrough, Mr Gunter, and himſelf, all perſons of- 
great ſkill and experience in theſe matters. This diſ- 


covery was likewiſe ſoen known abroad; for Father 
Athanafius Kircher, in his treatiſe intitled, Magnes, 
firſt printed at Rome in 1641, informs us, that he 
had been told it by Mr John Greaves; and then gives 
a letter of the famous Marinus Merſennus, containing 
a very diftin& account of the ſame.. 

As altitudes of the ſun are taken on ſhipboard by 
obſerving his elevation above the viſible horizon, to 
collect from thence the ſun's true altitude with cor- 
rectneſs, Wright obſerves it to be neceſſary that the 
dip of the horizon below the obſerver's eye ſhould be 
brought into the account, which cannot be calculated 
without knowing the magnitude of the earth. Hence 
he was induced to propoſe different methods for find-- 
ing this; but complains that the molt efteQuual was mm 
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of his power to execute; and therefore contented him- 
ſelf with a rude attempt, in ſome meaſure ſuffcient 
for his purpoſe: and the dimenſions of the earth de- 
duced by him correſponded ſo well with the uſual di- 
viſions of the log-line, that as he writ not an expreſs 
treatiſe on navigation, but only for the correCting ſuch 
errors as prevailed in general practice, the log-line did 
not fall under his notice. Mr Richard Norwood, 
however, put in execution the method recommended 
by Mr Wright as the moſt perfect for A the 
dimenſions of the earth, with the true length of the 
degrees of a great circle upon it; and, in 1635, he 
actually meaſured the diſtance between London and 
Vork; from whence, and the ſummer ſolſtitial altitudes 
of the ſun obſerved on the meridian at both places, he 
found a degree on a great circle of the earth to con- 
tain 367,196 Engliſh feet, equal to 57,300 French 
fathoms or toiſes: which is very exaA, as appears from 
many meaſures that have been made lince that time. 
Of all this Mr Norwood gave a full account in his 
treatiſe called The ſeazvar's practice, publiſhed in 1637. 
He there ſhows the reaſon why Snellius had failed in 
his attempt; he points out alſo various uſes of his diſ- 
covery, particularly for correAing the groſs errors 
hitherto committed in the diviſions of the log-line. 
Theſe neceſſary amendments, however, were little at- 
tended to by the ſailors, whoſe obſtinacy in adhering 
to eſtabliſhed errors has been complained of by the 
beſt writers on navigation; but at length they found 
their way into practice, and few navigators ol reputa- 
tion now make uſe of the old meaſure of 42 feet to a 
knot. In that treatiſe alſo Mr Norwood deſcribes his 
own excellent method of ſetting down and perfecting a 
fea-reckoning, by uſing a traverſe table; which method 
he had followed and taught for many years. He 
ſhows alſo how to rectify the courſe by the variation of 
the compaſs being conſidered ; as alſo how to diſcover 
currents, and to make proper allowance on their ac- 
count. 'This treatiſe, and another on trigonometry, 
were continually reprinted, as the principal books for 
learning ſcientifically the art of navigation. What he 
had 1 eſpecially in the latter of them, con- 
cerning this ſubject, was contracted as a manual for 
ſailors, in a very ſmall piece called his Epitome ; which 
uſeful performance has gone through a great number 
of editions. No alterations were ever made in the 
Seaman's Practice till the 12th edition in 1676, when 
the following paragraph was inſerted in a ſmaller 
character: “ About the year 1672, Monfieur Picart 
has publiſhed an account in French, concerning the 
meaſure of the earth, a breviate whereof may be ſeen 
in the Philoſophical Tranſactions, no 112; wherein he 
concludes one degree to contain 365,184 Englith feet, 
nearly agreeing with Mr Norwood's experiment ;”? and 
this advertiſement is continued through the ſubſequent 
editions as late as the year 1732. About the year 
1645, Mr Bond publiſhed in Norwood's epitome a 
very great improvement in Wright's method by a pro- 
perty in his meridian line, whereby its diviſions are 
more ſcientifically aſſigned than the author himſelf 
was able to effect; which was from this theorem, that 
theſe diviſions are analogous to the exceſſes of the 
logarithmic tangents of half the reſpective latitudes 
augmented by 45 degrees above the logarithm of the 
radius. This he afterwards explained more fully in 


from 45% upwards increaſe in the ſame 
the ſecants added together do; if every 


the third edition of Gunter's works, printed in . 
where, after obſerving that the logarithmic tan ts 


manner that 
half degree 


be accounted as a whole degree of Mercator's mer: 
dional line. His rule for computing the meridiona 


parts belonging to any two latitudes, 
the ſame ſide of the equator, is to the fol] 


ſuppoſed on 
owing effech. 


„Take the logarithmic tangent, rejecting the rad; 
of half each latitude, augmented "ot 54 - drag 
vide the difference of thoſe numbers by the logarith. 


mic tangent of 50® 3o', the radius being 


likewiſe re. 


jected ; and the quotient will be the meridional parts 
required, expreſſe in degrees.” This rule is the imme. 
mediate conſequence from the general theorem, That 
the degrees of latitude bear to one degree, (or 60 mi. 
nutes, which in Wright's table ſtands for the meri. 
dional parts of one degree), the ſame proportion as the 
logarithmic tangent of half any latitude augmenteg by 
45 degrees, and the radius negleed, to the like tan- 
gent of half a degree augmented by 45 degrees, with 


the radius likewiſe rejected. But here 


was farther 


wanting the demonſtration of this general theorem, 
which was at length ſupplied by Mr James Gregory 
of Aberdeen, in his Exercitationes Geometric, printed 
at London in 1668; and afterwards more conciſely 
demonſtrated, together with a ſcientific determination 
of the diviſor, by Dr Halley in the Philoſophical - 
Tranſactions for 1695, n“ 219. from the conſideration 


of the ſpirals into which the rhumbs are 


transformed 


in the ſtereographic projection of the ſphere upon 


the plane of the equinoctial; and which 


is rendered 


ſtill more ſimple by Mr Roger Cotes, in his Logome- 
tria, firſt publiſhed in the Philoſophical Tranſactions 


for 1714, n 388. It is moreover added 


in Gunter's 


book, that if g of this diviſion, which does not ſen- 
ſibly differ from the logarithmic tangent of 451 30" 
(with the radius ſubtracted from it), be uſed, the quo- 
tient will exhibit the meridional parts expreſſed in 
leagues: and this is the diviſor ſet down in Norwood's 
Epitome. After the ſame manner the meridional parts 
will be found in minutes, if the like logarithmic tan- 
gent of 45* 1 30%, diminiſhed by the radius, be taken; 


thatis, the number uſed by others being 1 


2633, when 


the logarithmic tables conſiſt of eight places of figures 
befides the index. In an edition of the ſeaman's 
kalendar, Mr Bond declared, that he had diſcovered 
the longitude by having found out the true theory of 
the magnetic variation; and to gain credit to his aſ- 
ſertion, he foretold, that at London, in 1657, there 
would be no variation of the compals, and from that 
time it would gradually increaſe the other way; which 
happened accordingly. Again, in the Philoſophical 
Tranſactions for 1668, no 40. he publiſhed a table 


of the variation for 49 years to come. 


Thus he 


acquired ſuch reputation, that his treatiſe, intitled, 


The longitude found, was, in 1676, publi 


ſhed by the 


ſpecial command of Charles IT. and approved by many 
celebrated mathematicians. It was not long, howereß, 


before it met with oppoſition; and, in 16 


78, another 


treatiſe, intitled, The longituds not found, made its ab. 


pearance; and as Mr Bond's hypotheſis 


did not in 


any manner anſwer its author's ſanguine expectations, 
H. The reſult 


tic needle i 
influence 


the affair was undertaken by Dr Halley. 
of his ſpeculations was, that the magne 


ry 


N 


8 
Nd 
NY 

"4 

: 

7 
=D 


NG 


NN 


ME 
r 


EAN 


A 


222 
EAN 


147216 
2E 
3 11,171 6 54 
41/6 8124/4 
HD a2 70 
GEA 
D 
8 92 l 
9 [24193124 


Plate CCL 


[ 


1. 


. four poles; but this wonderful pheno- 
. to have eluded all our reſearches. 
1 1900 however, Dr Halley publiſhed a general 
"wich curve lines expreſſing the paths where the 
3 needle had the ſame variation; which was 
. with univerſal applauſe. But as the poſi- 
tions of theſe curves vary from time to time, they 
hould frequently be corrected by ſkilful perſons ; as 
was done in 1744 and 1750, by Mr William Moun- 
ine, and Mr James Dodſon, F. R. 8. In the Phi- 
loſophical Tranſactions for 1690, Dr Halley alſo gave 
a diſſertation on the monſoons; containing many very 
ulclul obſervations for ſuch as ſail to places ſubject to 
e winds, 
gy 7 the true principles of the art were ſettled 
by Wright, Bond, and Norwood, the authors on na- 
rigation became ſo numerous, that it would be im- 
poſſible to enumerate them; and every thing rela- 
tive to it was ſettled with an accuracy not only un- 
known to former ages, but which would have been 
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us motion of a ſhip in the water is well known 
to depend on the action of the wind upon its 
fails, regulated by the direction of the helm. As the 
water is a reſiſting medium, and the bulk of the ſhip 
very conſiderable, it thence follows, that there is al- 
ways a great reſiſtance on her fore - part; and when 
this reſiſtance becomes ſufficient to balance the moving 
force of the wind upon the ſails, the ſhip attains her 
utmoſt degree of velocity, and her motion is no longer 
accelerated, This velocity 18 different according to 
the different ſtrength of the wind: but the ſtronger 
the wind, the greater reſiſtance is made to the ſhip's 
paſlage through the water; and hence, though the 
wind ſhould blow ever ſo fiercely, there is alſo a limit 
to the velocity of the ſhip: for the ſails and ropes can 
bear but a certain force of air; and when the reſiſtance 
on the fore-part becomes more than equivalent to their 
ſirength, the velocity can be no longer increaſed, and 
the tackle gives way. 

The direction of a ſhip's motion depends on the 
ſituation of her ſails with regard to the wind. The 
molt natural and eaſy poſition is, when ſhe runs di- 
rely before it; but this is not often the caſe, on ac- 
count of the variable nature of the winds, and the 
vention of the different ports to which the ſhip may 
0 bound. When the wind therefore happens not to 
be favourable, the rudder and fails muſt be managed 
wa _ a manner that the ſhip may make an angle 
= the direction of the current of air, as repreſented 
22 hg. 4 Thus, ſuppoſing a ſhip at D, 
1 5 port B. Suppoſing DG the length of 
10 it mult be kept by the rudder in ſuch a po- 
= as » make the acute angle EDB with the di- 
, = 0 the wind. If, when ſke arrives at B, it is 
k mM to [ail to another port A, the keel muſt be 
2 hg ru polition BF; and thus, by continually 
wing on e angle EBA with the direction of the 

ide will arrive at the deſired port: and in this 


ma . 
* * 7 z ſhip be Reered to any other port, ſup- 


"wag * of the ſnip's motion in theſe caſes is, 


1 
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reckoned utterly impoſſible. The earth being found THe ox v- 


to be a ſpheroid, and not a perfect ſphere, with the 
ſhorteſt diameter paſſing through the poles, a tract 
was publiſhed in 1741 by the Rev. Dr Patrick Mur- 
doch, wherein he accommodated Wright's ſailing to 
ſuch a figure; and Mr Colin Maclaurin, the ſame year, 
in the Philoſophical Tranſactions, n® 461, gave a rule 
for determining the meridional parts of a ſpheroid ; 
which ſpeculation is farther treated of in his book of 
Fluxions, printed at Edinburgh in 1742. 

Among foreign nations alſo many treatiſes were 
now publiſhed; but —_— the remarkable diſco- 
very of the longitude by Mr Harriſon, no conſide- 
rable improvement hath been made any-where. In- 
deed, the ſubject hath been ſo much canvaſſed and 
ſtudied by men of learning and ingenuity in all na- 
tions, that there ſeems to be little room for farther 
improvements; and the art of navigation ſeems to 
be nearly brought to as much perfection as it is ca- 
pable of, 


that the water reſiſts the ſide more than the fore - part, 
and that in the ſame proportion that her length ex- 
ceeds her breadth. This proportion is ſo conſiderable, 
that the ſhip continually flies off where the reſiſtance 
is leaſt, and that ſometimes with great ſwiftneſs. In 
this way of ſailing, however, there is a great limita- 
tion: for if the angle made by the keel with the di- 
rection of the wind be too acute, the ſhip cannot be 
kept in that poſition; neither is it poſſible for a large 
ſhip to make a more acute angle with the wind than 
674 degrees; though ſmall floops, it is ſaid, may 
make an angle of 56 or 57 degrees with it. In all 
theſe caſes, — the velocity of the ſhip is greatly 
retarded; and not only on account of the obliquity of 
her motion, but by reaſon of what is called her /e2- 
way. This is occaſioned by the yielding of the water 
on the lee-ſide of the ſhip, by which means the veſſet 
acquires a compound motion, partly in the direction 
of the wind, and partly in that which is neceſſary for 
attaining the deſired haven. Thus, ſuppoſing a ſhip 
to ſet out from B, in the direction BA, the force 
of the wind will have ſuch an impreſſion upon her, 
that, inſtead of keeping the ſtraight path BFFF, ſhe 
will follow that of Babc, &c. and thus will fall 
ſhort of her intended port by ſome conſiderable ſpace, 
as Af. 

It is perhaps impoſſible to lay down any mathema- 
tical principles on which the lee-way of a ſhip could 
be properly calculated; only we may fee in general 
that it depends on the ſtrength of the wind, the 
roughneſs of the ſea, and the velocity of the ſhip. 
When the wind is not very ſtrong, the reſiſtance of 
the water on the lee- ſide bears a very great proportion 
to that of the current of air; and therefore it will 
yield but very little: however, ſuppoſing the ſhip to 
remain in the ſame place, it is evident, that the water 
having once begun to yield will continue to do fo for 
ſome time, even though no additional force was ap- 
plied to it ; but as the wind continvally applies the 
ſame force as at firſt, the lee-way of the ſhip mult go 
on conſtantly increaſing till the reſiſtance of the water 
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THEORY, on the lee fide balances the force applied on the other, 


— — I rea, 


when it will become uniform, as doth the motion of a 
ſhip ſailing before the wind, If the ſhip changes her 
place with any degree of velocity, then every time ſhe 
moves her own length, a new quantity of water is to 
be put in motion, which hath not yet received any 
momentum, and which of conſequence will make a 
greater reſiſtance than it can do when the ſhip remains 
in the ſame place. In proportion to the ſwiſtneſs of 
the ſhip, then, the lee-way will be the leſs: but if the 
wind is very ſtrong, the velocity of the ſhip bears but 
a ſmall proportion to that of the current of air; and 


the ſame effects muſt follow as though the ſhip moved 


ſlowly, and the wind was gentle; that is, the ſhip 
mult make a great deal of lee-way.— The ſame thin 
happens when the ſea riſes high, whether the wind is 
{ſtrong or not; for then the whole water of the ocean, 
2s far as the ſwell reaches, hath acquired a motion in 
a certain direction, and that to a very conſiderable 
depth. The mountainous waves will not fail to carry 
the ſhip very much out of her courſe ; and this devia- 
tion will certainly be according to their velocity and 
magnitude. 
great deal of lee-way is made. Another circumſtance 
allo makes a variation in the quantity of the lee- way; 
namely, the Iyghtneſs or heavineſs of the ſhip ; it being 
evident, that when the ſhip ſinks deep in the water, a 
much greater quantity of that element is to be put in 
motion before ſhe can make any lee-way, than when 
ſhe ſwims on the ſurface. As therefore it is impoſſible 
to calculate all theſe thing with mathematical exact- 
neſs, it is plain that the real courſe of a ſhip is exceed- 
ingly difficult to be found, and frequent errors muſt 
be made, which only can be corrected by celeſtial 
obſervations. 

In many places of the ocean there are currents, or 
places where the water, inſtead of remaining at reſt, 
runs with a very conſiderable velocity for a great way 
in ſome particular direction, and which will certainly 
carry the ſhip greatly out of her courſe. This occa- 
ſions an error of the ſame nature with the lee-way ; 
and therefore, whenever a current is perceived, its 
velocity ought to be determined, and the proper al- 
lowances made. 

Another ſource of error in reckoning the courſe of 
a ſhip proceeds from the variation of the compaſs. 
There are few parts of the world where the needle 
points exactly north; and in thoſe where the variation 
is known, it is ſubjeQ to very conſiderable alterations. 
By theſe means the courſe of the ſhip is miſta ken; for 
as the ſailors have no other ſtandard to direct them 
than the compaſs, if the needle, inſtead of pointing 
due north, ſhould point north-caſt, a prodigious error 
would be occaſioned during the courle of the voyage, 
and the ſhip wonld not come near the port to which 
ſhe was bound. To avoid errors of this kind the only 
method is, to obſerve the azimuths as frequently as 
poſſible, by which the difference of variation will be 
perceived, and the proper allowances can then be 
made for errors in the courſe which this may have oc- 
caſioned. 

Errors will ariſe in the reckoning of a ſhip, eſpeci- 


In all cafes of a rough ſea, therefore, a 


ally when ſhe fails in high latitudes, from the f bn 
roidal figure of the eartu; for as the polar dis den. 
of our globe is found to be confiderably ſhorter th 
the equatorial one, it thence follows, that the * 
we remove from the equator the longer are the dep 
of latitude. Of conſequence, if a navigator ah 
any certain number of miles for the lengih of a de wa 
of latitude near the equator, he maſt vary that 3 
ſure as he approaches towards the poles, otherwiſe ke 
he will imagine that he hath not ſailed ſo far as he 
actually hath done. It would therefore be neceſſi 
to have a table containing the length of a degree of 
latitude in every different paralfel from the equator to 
either pole; as without this a troubleſame calcula. 
tion muſt be made at every time the navigator make; 
a reckoning of his courſe. Such a table, however, 
hath not yet appeared; neither indeed ſeems it to be 
eaſy to make it, on account of the difficulty of mes. 
ſuring the length even of one or two degrees of lai. 
tude in different parts of the world. Sir Iſaac New. 
ton firſt diſcovered this ſpheroidal ſhape of the earth; 
and ſhewed, from experiments on pendulums, that the 
polar diameter was to the equatorial one as 229 to 
230. This proportion, however, hath not been ad. 
mitted by ſucceeding calculators. The French ma- 
thematicians who meaſured a degree on the meridian 
in Lapland, made the proportion between the equs. 
torial and polar diameters to be as 1 to 0.9891, Thoſe 
who meaſured a degree at Quito in Peru, made the 
proportion 1 to 0.99624, or 266 to 265. M. Bou- 
quer makes the proportion to be as 179 to 178; and 
M. Buffon, in one part of his theory of the earth, 
makes the equatorial diameter exceed the polar one 
by Tay of the whole. From theſe variations it ap- 
pears that the point is not exactly determined, and 
conſequently that any corrections which can be made 
with regard to the ſpheroidal figure of the earth mul 
be very uncertain. 

It is of conſequence to navigators in a long voyage 
to take the neareſt way to their port; but this can 
ſeldom be done without conſiderable difficulty. The 
ſhorteſt diſtance between any two points of a ſphere is 
meaſured by an arch of a great circle intercepted be- 
tween them; and therefore, excepting where both 
places lie under the ſame parallel of latitude, 1t 1s ad- 
viſeable to direct the ſhip along a great circle of the 
earth's ſurface. But this is a matter of conſiderable 
difficulty, becauſe there are no fixed marks by * 
it can be readily known whether the ſhip ſais in ms 
direQion of a great circle or not. For this reaſon 2 
ſailors commonly chooſe to direct their courſe by 4 
rhumbs, or the bearing of the place by the _ 8 
Theſe bearings do not point out the ſhorteſt re 
betweed places; becauſe, on a globe, the rhum 6 
ſpirals, and not arches of great circles, However, 


when the places lie directly under the equator, 3 
actly under the ſame meridian, the rhumb 772 i . 
cides with the arch of a great circle, and of co 
quence ſhews the neareſt way. The ſailing = 10 
arch of a great cirele is called great circle fron : 
the caſes of it depend all on the ſolution 0 

fpheric trigonometry. 
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EE main end of all praQtical navigation is to con- 
6 i doct the ſhip in ſafety to her deſtined port; 
and for this purpoſe it is of the utmoſt conſequence to 
know in what particular part of the ſurface of the 
obe ſhe is at any particular time, This can only be 
done by having an accurate map of the ſea-coaſts of 
all the countries of the world, and, by tracing out the 
ſhip's progreſs along the map, to know at what time 
ſhe approaches the deſired haven, or how ſhe is to 
direct her courſe in order to reach it. It is therefore 
a matter of great importance for navigators to be 
furniſhed with maps, or charts, as they are called, 
not only very accurate in themſelves, but ſuch as are 
capable of having the ſhip*s courſe eaſily traced upon 
them, without the trouble of laborious calculations, 
which are ready to create miſtakes. — The names of 
the two great diviſions of navigation are taken merely 
from the kind of charts made uſe of. Plane failing is 
that in which the plane chart is made uſe of ; and 
Mercator's failing, or globular ſailing, is that in which 
Mercator's chart is uſed. In both theſe methods, it 
is eaſy to find the ſhip's place with as great exactneſs 
as the chart will allow, either by the ſolution of a 
caſe in plane trigonometry, or by geometrical con- 
ſtruction. f 


91. Of Plane ſailing. 


this method of navigation, we ſhall here give the con- 
firuQtion of the plane chart. . 

1. This chart ſuppoſes the earth to be a plane, and 
the meridians parallel to one another; and likewiſe 
the parallels of latitude at equal diſtance from one an- 
other, as they really are upon the globe. Tho? this 
method be in itſelf evidently falſe; yet, in a ſhort run, 
and eſpecially near the equator, an account of the 
ſhip's way may be kept by it tolerably well. 

Having determined the limits of the chart, that is, 
how may degrees of latitude and longitude, or meri- 
dional diſtance (they being in this chart the ſame), it 
is to contain: ſuppoſe from the lat. of 20® N. to the 
lat. of 91® N.; and from the longitude of London in 
0. deg. to the lon. of 509 W.; then chooſe a ſcale of 
equal parts, by which the chart may be contained 
within the ſize of the ſheet of paper on which it is 
niended to be drawn. In the chart annexed, the ſcale 
seh, that each degree of latitude and longitude 1s 
7 Part of an inch. 

Make a parallelogram ABCD, the length of which 
— from north to ſouth hall contain 51 degrees, the 
limits of 209 and 


CCl, 


"ncrence of latitude between the 
A Ave the breadth AD from eaſt to weſt ſhall con- 
* 8 e 50 degrees of longitude, the degrees 
ich 5 oY Om the ſaid ſcale of 8 degrees to an 
"oi f this parallelogram will be the boundaries of 
Wer. the boundaries of the chart make ſeales con- 
the del. e 2 halves and quarters of degrees (if 
WS wich large enough); drawing lines acroſs the 
ltd. %S or 10 degrees; let the degrees of 

aud longitude have their reſpective numbers 
I 


As a neceſſary preliminary to our underſtanding 


annexed, and the ſheet is then fitted to receive the 
places intended to be delineated thereon. 

On a ſtrait ſlip of paſteboard, or ſtiff paper, let the 
ſcale of the degrees and parts of degrees of longitude, 
in the line AD, be laid cloſe to the edge; and the 
diviſions numbered from the right hand towards the 
left, being all weſt longitude. 

Seck in a geographical table for the latitudes and 
longitudes of the places contained within the propoſed 
limits; and let them be written out in the order in 
which they increaſe in latitude. 

Then, to lay down any place, lay the edge of the 
paſteboard ſcale to the diviſions on each fide the chart, 
ſhewing the latitude of the place; ſo that the begin- 
ning of its diviſions fall on the right-hand border AB; 
and againſt the diviſion ſhewing the longitude of the 
given place make a point, and this gives the poſition 
of the place propoſed ; and in like manner are all the 
other places to be laid down. | 

Draw waving lines from one point to the other, 
where the coaſt is contiguous, and thus the repreſen- 
tation of the lands within the propoſed limits will be 
delineated. 

Write the names to the reſpective parts, and in ſome 
convenient place inſert a compaſs, and the chart will 
be completed. & | 

2. The angle formed by the meridian and rhumb 
that a ſhip ſails upon, is called the Dip, courſe. Thus 
if a ſhip ſails on the NNE rhumb, then her courſe will 
be 229 zo“; and fo of others. 

3. The diſtance between two places lying on the 
ſame parallel counted in miles of the equator, or the 
diſtance of one place from the meridian of another 
counted as above on the parallel paſſing over that 
place, is called meridional diſtance; which, in plane 
ſailing, goes under the name of departure. 

4. Let A 
earth's ſurface, AC its meridian, and AD the paral- 
lel of latitude paſſing through it; and ſuppoſe a ſhip 
to ſail from A on the NNE rhumb till ſhe arrive at 
B; and through B draw the meridian BD, (which, 
according to the principles of plane ſailing, muſt be 
parallel to CA,) and the parallel of latitude BC: then 
the length of AB, viz. how far the ſhip has failed 
upon the NNE rhumb, is called her difance; AC or 
BD will be her difference of latitude, or nortbing; 
CB will be her departure, or eaſting; and the angle 
CAB will be the courſe. Hence it is plain, that the 
diitance ſailed, will always be greater than either the 
difference of latitude or departure; it being the hy- 
pothenuſe of a right-angled triangle, whereof the 0- 
ther two are the legs; except the ſhip ſails either on 
a meridian or a parallel of Jatitude : for if the ſhip 
ſails on a meridian, then it is plain, that her diſtance 
will be juit equal to her difference of latitude, and ſhe 
will have no departure; but if ſhe ſail on a parallel, 


then her diſtance will be the ſame with her departure, 


and ſhe will have no difference of latitude. It is evi- 


dent alſo from the figure, that if the courie be leſs 
than 4 points, or 45 degrees, its complement, viz, the 
will be greater than 45 degrees, 
30 E 2 


other oblique angle, 
| and 
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Pracrice and ſo the difference of latitude will be greater than 


the departure ; but if the courſe be greater than 4 
points, then the difference of 3 will be leſs 
than the departure; and laſtly, if the courſe be juſt 
4 points, the difference of latitude will be equal to the 
departure. 

5. Since the diſtance, difference of latitude, and 
departure, form a right-angled triangle, in which the 
oblique angle oppoſite to 0 
and the other its complement; therefore, having any 
two of theſe given, we can (by plain trigonometry) 
find the reſt; and hence ariſe the caſes of plane- ſail- 
ing, which are as follow. 7 

Case I, Courſe and diſtance given, to find dif- 
ference of latitude and departure. 

ExamrLE. Suppoſe a ſhip ſails from the latitude of 
30? 25' north, NNE, 32 miles, (uo 4.): Required 
the difference of latitude and departure, and the lati- 
tude come to. Then (by right-angle trigonometry, ) 
we have the following analogy, for finding the depar- 
ture, viz. 


As radius - - - 10.00000 
to the diſtance AC - 32 - 1.50515 
ſo is the fine of the courſe A 22% 30* - 9.58284 
to the departure BC - 13.35 - 1.08799 


fo the ſhip has made 12.25 miles of departure eaſter- 
ly, or has got ſo far to the eaſtward of her meridian, 
Then for the difference of latitude or northiog the 
ſhip has made, we have (by reQangular trigonometry) 
the following analogy, viz. 


As radius - - - 10.00000 
is to the diſtance AC - 32 — 1.50515 
ſo is the co- ſine of courſe A 22 30” 9.58284 
to the difference of lat. AB 29.57 1.47077 


fo the ſhip has differed her latitude, or made of north- 
ing, 29.57 minutes. 

And fince her former latitude was north, and her 
difference of latitude alſo north ; therefore, 
To the latitude failed from - 30®, 25*N 
add the difference of latitude - oo, 29. 57 


and the ſum is the latitude come to 30% 54.57 N 

By this caſe are calculated the tables of difference 
of latitude, and departure, to every degree, point, and 
quarter- point of the compaſs. 

CasE II. Courſe and difference of latitude given, 
to find diſtance and departure. 

ExAmMPLE. Suppoſe a ſhip in the latitude of 4525 
north, ſails NEbN+ eafterly (no 5.) till ſhe come to 
the latitude of 46? 55” north: Required the diſtance 
aud departure made good upon that courſe. 

Since both latitudes are northerly, and the courſe 


alſo northerly ; therefore, 

From the latitude come to - 46%, 55*, 
ſubtract the latitude ſailed from - 45% 35? 

and there remains — - o1®, 30? 

the difference of latitude,. equal to - po miles. 


And (by reQangular trigonometry) we have the 
following analogy, for finding the departure BD, v2z. 
As radius - - — 10.00000 
is to the diff. of latitude AB - go - 1.95424 
fo is the tangent of courſe A 39, 22' 9.91404 
to the departure BD - 73 84 1.86828 
fo the ſhip has got 73.84 miles to the eaſtward of her 


e departure is the courſe, - 


Part 
Put 


(by rectan. 


fomer meridian. 

Again, for the diſtance AD, we have 
gular trigonometry) the following proporti 
As radius - - - 10.0000 
is to the ſecant of the courſe 39®, 22? 10.1116 
ſo is the difference of latitude AB go . 1.95 f 
to the diſtance AD - 116.4 * 

Cas E III. Difference of latitude and diſlance given 
to find courſe and departure. : 

ExamyeLE. Suppoſe a ſhip fails from the latitude 
of 56? 50* north, on a rhumb between ſouth and 
welt, 126 miles, and ſhe is then found by obſervation 
to be in the latitude of 55 40“ north: Required the 
courſe ſhe ſailed on, and her departure from the mi. 
dian. Ns 6. | 

Since the latitudes are both north, and the ſhip ſail. 
ing towards the equator ; therefore, 


on, viz, 


From the latitude failed from - 560, 50 
ſubtract the obſerved latitude - 55, 10 
and the remainder 5 - 01 av 


equal to 70 miles, is the difference of latitude, 

By rectangular trigonometry we have the follow. 
ing proportion for finding the angle of the courſe F, 
viz. 


As the diſtance failed DF -« 126 - 2.10037 
is to radius - - . 1 0.00000 
ſo is the diff. of latitude FD - 70 1.84510 


to the co-fine of the courſe F 56, 15* 9.74473 
which, becauſe ſhe fails between ſouth and welt, will 
be ſouth 56® 15? weſt, or SWW. Then, for the de- 
parture, we have (by rectangular trigonometry) the 
following proportion, viz. 


As radius - - - 10.00000 
is to the diſtance failed DF - 126 2.10037 
ſo is the fine of the courſe F 56, 15* 9.91985 
to the departure DE - 104.8 - 2.02022 
conſequently ſhe has made 104.8 miles of departure 
weſterly. 

Cask IV. Difference of latitude and departure gt- 


ven, to find courſe and diſtance. ; 
Exaurtz. Suppoſe a ſhip fails from the latitude 
of 44 50 north, between ſouth and eaſt, till ſhe has 
made 64 miles of caſting, and is then found by obſer- 
vation to be in the latitude of 42 56? north: Requi- 
red the courſe and diſtance made good. . 
Since the latitudes are both north, and the ſhip fail- 
ing towards the equator; therefore, 


From the latitude failed from - 445 50 
take the latitude come to — 42% 56 
and there remains - - f 01%, 54 
equal to 114 miles, the difference of latitude or ſouth- 
ing. 


i hare 
In this caſe (by rectangular trigonometry) we 
the following proportion to find the courſe KGL 
(Ne 7.) viz. 


As the diff. of latitude GK 114 205595 
is to radius 9 - - 1 
ſo is the departure KL — 64 5 1.80 
to the tangent of courſe G - 29, 19 * 9.749 1 

ſouth an 


which, becauſe the ſhip is ſailing on u. 


eaſt, will be ſouth 29 19“ eaſt, or SSE x 
Then for the diſtance, we ſhall have (by rectangular 


As 


trigonometry) the following analogy, viz» 


* 


rt II. 


1.cs As radius 2 - — to. ooo 
i to the diff. of latitude GR 114 - 2.05690 
ſo is the ſecant of the courſe = 29, 197 10.05952 
to the diſtance GL - 130.8 - 2.11642 
conſequently the ſhip has ſailed on a SSE x eaſt courſe 
140.8 miles. 

Cast V. Diſtance and departure given, to find courſe 
and difference of latitude. * | 

Examers. Suppoſe a ſhip at ſea ſails from the la- 
titude of 34 24 north, between north and welt 124 
miles, and is found to have made of weſting 86 miles: 
Required the courſe ſteered, and the difference of lati- 
tude or northing made good. 

[n this caſe (by rectangular trigonometry) we have 
the following proportion for finding the courſe ADB, 
(Ne 8.) viz- | 
As the diſtance AD =» 


124 - 2.00342 
is to radins - - - 10.00000 
ſo is the departure AB - 86 - 1.93450 
to the fine of the courſe D 435 54 - 9.84108 


ſo the ſhip's courſe is north 335 45 weſt, or NW4N + 


welt nearly, 
Then for the difference of latitude, we have (by rec- 
tangular trigonometry) the following analogy, viz. 


As radius - - - I 0.00000- 
is to the diſtance AD - 124 - 2.09342 
ſo is the co- ſine of the courſe 43% 54” - 9.85766 
to the diff. of latitude BD - 89.35 — 1.95108 


which is equal to- 1 degree and 29 minutes nearly. 
Hence, to find the latitude the ſhip is in, fince both 

latitudes are north, and the ſhip ſailing from the equa- 

tor; therefore, 

To the latitude failed from - - 


add the difference of latitude - 19, 29' 


the ſum is - - — 7 
the latitude the ſhip is in north. ak. 
Case VI. Courſe and departure given, to find di- 
Rance and difference of latitude. 
ExameLE. Suppoſe a ſhip at ſea, in the latitude of 
24* 30“ ſouth, ſails SES, till ſhe has made of eaſting 
96 miles: Required the diſtance and difference of lati- 
tude made good on that courſe. 
In this caſe (by re&angular trigonometry and by 


caſe 2.) we have the following proportion for finding 
o ef NO 


As the fine of the courſe G 33e, 45% - 9. 
15 to the departure HM. 98 * - 2 $444 
ſo is radiug N I 0.00000 


to the diſtance GM - 172.8 2.2 | 
z ; . W - 3753 
Then, for the difference of latitude, we have (by 


equil to 2®, 24 nearly, Conſequently, fince the la- 


titude the ſhip ſailed ff ili 
bl towards 4 3 ſouth, and ſhe ſailing 


To the latitude ſailed from - 


. 2 f o 

add the difference of latitude * — 2 5 

and che ſum - — 269, 54 
bl 


8s the latitude the is come to ſouth, 


'34*, 24” 


rectangular trigonometry) the following analogy, viz.. 


As the tangent of courſe - 0 5 8248 

is to the departure HM I g 85 1.90327 
ſo is radius - - 10 00000 
to the difference of latitude GH - 143-7 2.15738 


When a thip ſails on ſeveral courſes in 24 hours, 


NAVIGATION, 


the reducing all theſe into one, and thereby finding PxacTice 


the courſe and diftance made good upon the whole, is 
commonly called the reſs/ving of a traverſe. 

7. At ſea they commonly begin each day's reckon- 
ing from the noon of that day, and from that time they 
ſet down all the different courſes and diſtances failed 
by the ſhip till noon next day vpon the log-board; 
then from theſe ſeveral courſes and diſtances, they com- 
pute the difference of latitude and departure: for each: 
courſe (by Caſe 1. of Plane Sailing;) and theſe, toge- 
ther with the courſes and diſtances, are ſet down in a 
table, called the fraverſe table, which conſiſts of five 
columns: in the firſt of which are placed the courſes 
and diftances; in the two next, the differences of Jati- 
tude belonging to theſe courſes, according as they are 
north or ſouth; and in the two laſt are placed the de- 
partures belonging to theſe courſes, according as they 
are eaſt or wm Then they ſum up all the northings 
and all the ſouthings; and taking the difference of 
theſe, they know the difference of latitude made good 
by the ſhip in the laſt 24 hours, which will be north 
or ſouth, according as the ſum of the northings or 
ſouthings 1s — : the ſame way, by taking the ſum. 
of all the . and likewiſe of all the weſtings, and 
ſubtracting the leſſer of theſe from the greater, the dif- 
ference will be the departure made good by the ſhip 
laſt 24 hours, which will be eaſt or welt according as 
the ſum of the eaſtings is greater or leſs than the ſum, 
of the weſtings; then from the difference of latitude 
and departure made good by the ſhip laſt 24 hours, 


found as above, they find the true courſe and diſtance 


made good upon the whole (by Caſe 4. of Plane Sail- 
ing), as alſo the courſe and diſtance to the intended port. 

ExamyeLE. Suppoſe a ſhip at ſea, in the latitude of. 
489 24 north at noon any day, is bound to a port in 
the latitude of 43 40“ north, whoſe departure from 
the ſhip is 144 miles eaſt; conſequently the direct courſe 
and diſtance of the ſhip is SSE 5 eaſt 315 miles; but 
by reaſon of the ſhifting of the winds ſhe is obliged to- 
to ſteer the following courſes till noon next day, viz. 
SES 56 miles, SSE 64 miles, NWbW 48 miles, 
SWI weſt 54 miles, and SEUS eaſt 74 miles: Re- 
quired the courte and diſtance made good the laſt 24 
hours, and the bearing and diſtance of the ſhip from 
the intended port. 

The ſolution of this traverſe depends entirely on the 
1ſt and 4th Caſes of Plane Sailing; and firſt we mult 
(by Caſe 1.) find the difference of latitude and depar- 
ture for each courſe. Thus, 

1 Courſe SES diſtance 56 miles. 
For departure. 


As radius - - 10. ooo 
is to the diſtance - 56 - 1.74819 
ſo is the fine of the courſe 33%, 45* = 9.74474 
to the departure 82 .68 - 1.49293 
For difference of latitude. 
As radius — 10.00000 
is to the diſtance - 56 - 1.74819 
ſo is the co-fine of the courſe 33%. 45 9.91985 
to-the diff. of latitude - 46.597 - 1.66804. 


2. Courſe SSE and diſtance 64 miles. 
For departure. 


As radius - - 10.00000 
is to the diſtance - 64 - 1.80618 
ſo is the ſine of the courſe - 22%, 30“ 9.58284. 
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Practice to the departure - 24-5 1.38902 
N For difference of latitude. 
As radius - - 10.00000 
15 to the diſtance - 64 = 1.80618 
ſo is the co- ſine of the courſe 22%, 30“ 9.96562 
to the difference of latitude - $59.13 - 1.77180 


9. 
3. Courſe NWYW and diſtance 48 miles. 
For departure. 


As radius * is « .. .  10.00000 
is to the diftance - 48 - 1.68124 
ſo is the fine of the courſe - 569%, 155 9.91985 
to the departure - 39.91 - 1.60109 
For difference of latitude. | 
As radius 2121S - 10.00000 
is to the diſtance - 48 - 1.68124 
ſo is the co- ſine of the courſe 56®, 15' 9.74474 
to the difference of latitude - 26.67 1.42598 


4. Courſe S4W 4 weſt and diſtance 54 miles. 
; For departure. 
As radius - - 


I0.00000 
is to the diſlance - | 1.73239 
ſo is the fine of the courſe 16®, 52 9.46262 
to the departure - 15.679 - 8.19501 

For difference of latitude. 

As radius - - 10.00000 
is to the diſtance - 54 — 1.73239 
ſo is the co-line of the courſe 16, 52' 9.98090 
to the difference of latitude - 51.67 - 1.71329 


5. Courſe SES I eaſt and diſtance 74 miles. 
For departure. 


As radius - - 10.00000 
is to the diſtance - 74 - 1.86923 
ſo is the fine of the courſe 399, 22' 9.80228 
to the departure - 46.94 - 1.67151 
For difference of latitude. *© 
As radius - - 10.00000 
is to the diſtance - 74 - 1.80923 
ſo is the co- ſine of the courſe 399, 22 9.88824 
to the difference of latitude $7.21 - H075747 


Now theſe ſeveral courſes and diſtances, together 
with the differences of latitude and departures deduced 
from them, being ſet down in their proper columns in 
the traverſe table, will ſtand as follows. 


The TRA VERSE TaBLe. 


1c curſes. Diſtances, Diff. of Lat. Departure. 

Te F270. 
18E58 — 56 |--—| 46.57 e AR 
88E — 64 —1 59.13] 24.5 —— 
NW4W — 48 | 26.67 [-——|-——| 39.91 
SþW3W — 54 51.67 |———| 15.67 
| EY SEE — 94 — 57.211 46.94 HER 
26.67 [214.58 102.55 55.58 

20.67] 55.58 
| Dif. of Lat.\187.91 | 46.97 | Dep. 


From the above table it is plain, fince the ſum of the 
northings is 26.67, and of the ſouthings 214.58, the 
difference between theſe, viz. 187.91, will be the 
ſouthing made good by the ſhip the laſt 24 hours; 
allo the ſum of the eaſlings being 102.55, and of the 


P 
weſtings 55.58, the difference 46.99 will be the & art 


ing or departure made good by the ſhip's laſt 24 EP 
conſequently, to find the true courſe and diſtance made 
good by the ſhip in that time, it will be (by Caſe 
of Plane Sailing,) 4 
As the difference of latitude - 189.91 2.2739 
is to the radius - - — 
ſo is the departure - 46.97 1.67182 
to the tangent of the courſe 14, o3˙ 9.39789 
which is SbE eaſt nearly, Then for the dittance, it 
will be, | 
As radius - — I 0.00000 
is to the difference of latitude - 187.91 2.27393 


ſo is the ſecant of the courſe 
to the diſtance - 


14, oz“ 10.0131 


193.7 


— 2.28712 


conſequently the ſhip has made good the laſt 24 hours, 
on a 8E eaſt courſe, 193.7 miles: and ſince the ſhip 
is ſailing towards the equator; therefore, 


From the latitude ſailed from 


take the diff, of latitude made good 


there remains - 


and there remains - 


489, 2 N 


3, 08 8 


: 45 » 16N 
the latitude the ſhip is in north. And becauſe the port 


the ſhip is bound for lies in the latitude of 43* 40 N. 
and conſequently ſouth of the ſhip; therefore, 

From the latitude the ſhip is in 
take the latitude ſhe is bound for - 


452, 16'N 
43, 40 N 


me” 


or 96 miles, the difference of latitude or ſouthing the 


ſhip has to make. 


Again, the whole eaſting the ſhip 


had to make being 144 miles, and ſhe having already 
made 46.97 or 47 miles of eaſting; therefore the de- 
parture or caſting ſhe ſtill has to make will be 97 miles: 
conſequently, to find the direct courſe and diſtance be- 
tween the ſhip and the intended port, it will be (by 


Caſe 4. of Plane Sailing,) 
As the difference of latitude 


is to radius - - 
ſo is the departure - 
to the tangent of the courſe 

nd 
As radius - 


is to the difference of latitude 96 . 


ſo is the ſecant of the courſe 
to the diftance - 


- 96 - 1.98227 
- I 0.00000 

97 - 1.98677 
45%, 19 10. 00450 
- 10.00000 
1.98227 

452% 19“ 10.1293 
136.5 - 2.13620 


whence the true bearing and diſtance of the intended 


port is SE, 136.5 miles. 


s 2. Of Parallel Sailing. 


1. SINCE the parallels of latitude do.always decreaſe 
the nearer they approach the pole, it is plain a degree 
on any of them muſt be leſs than a degree upon the 
equator. Now in order to know the length of a de- 
gree on any of them, let PB (n“ 10.) repreſent balf 
the earth's axis, PA a quadrant of 2 meridian, and 
conſequently A a point on the equator, C a point of 


the meridian, and CD a perpendicular fro 
upon the axis, which plainly will be the f 
diſtance of that point from the pole, 
CA its diſtance from the equator; and CD 


m that point 
ne of CP the 


or the co- ſine 0 


will be to 


AB, as the ſine of CP, or co- ſine of CA, is to the ra- 


dius. 


Again, if the quadrant PAB 1 


s turned round 


upon the axis PB, it is plain the point A will deſer fe 


hoſe radius is AB, 
and 


the circumference of the equator w 


Plate Cc 


rt II. 


ther point C upon the meridian will de- 
_ n of a parallel whoſe radius is 


CD. / 
Cox. Ss 


are as thei 


TIC 


Hence (becauſe the circumference of circles 
r radii) it follows, that the circumference of 
any parallel is to the circumference of the equator, as 
the co-line of its latitude is to radius. ; i 

Cos. II. And fince the wholes are as their ſimilar 
arts, it will be, As the length of a degree on any pa- 
allel is to the length of a degree upon the equator, 
{ is the co-fine of the latitude of that parallel to ra- 
dius. Ro 
Cos. III. Hence, as radius is to the co- ſine of any 
latitude, ſo are the minutes of difference of longitude 
between two meridians, or their diſtance in miles upon 
the equator, to the diſtance of theſe two meridians on 
the parallel in miles. a 

Cos. IV. And as the co-ſine of any parallel is to 
radius, ſo is the length of any arch on that parallel 
(intercepted between two meridians) in miles, to the 
length of a ſimilar arch on the equator, or minutes of 
difference of longitude. 

Cos. V. Alſo, as the co-fine of any one parallel is 
to the co-ſine of any other parallel, ſo is the length of 
any arch on the firſt, in miles, to the length of the ſame 
arch on the other in miles. 

2. From what has been ſaid, ariſes the ſolution of 
the ſeveral caſes of parallel ſailing, which are as fol- 
low. 

Cas I. Given the difference of longitude between 
two places, both lying on the ſame parallel; to fiad the 
diſtance between thoſe places. 

Examere I. Suppoſe a ſhip in the latitude of 54 200 
north, ſails directly welt on that parallel till ſhe has 
differed her longitude 12% 45'; required the diſtance 
failed on that parallel, 

Firſt, The difference of longitude reduced into mi- 
nutes, or nautical miles, is 765', which is the diſtance 
between the meridian failed from, and the meridian 
come to, upon the equator ; then to find the diſtance 
between theſe meridians on the parallel of 54 20”, or 


article, 
As radius 9 5 


5 I 0, ©0000 
is to the co-ſine of the lat. 54, 2o' 9.76572 
ſo are the minutes of diff. long. Tos = 2.88306 
to the diſtance on the alles 446.1 2.64938 


ExaurrE II. A degree on the equator being 60 
minutes or nautical miles; required the length of a de- 
gree on the parallel of 51* 32/. 

By Cor. 3. of the laſt article, it will be 

As radius - - I 0.00000 
is to the co- ſine of the latitude 51, 32“ 9.79383 
ſo are the minutes in 1 degree on the equa. 60 1.77815 
3 a 37.32 1.57198 
the miles anſwering to a degree on the parallel of 519 
3 

By this problem the following table is conſtructed, 
ewing the geographie miles anſwering to a degree on 
— parallel of latitude; in which you may obſerve, 
on the columns marked at the top with D. L. con- 
ar. the degrees of latitude belonging to each parallel; 
ind the adjacent columns marked at the top, Miles, 


contain the peogra hi 1 a 
ws tht. A le ic miles anſwering to a degree 


NAVIGATION. 


A Tanrx ſhewing how many Miles anſwer to a De- 
gree of Longitude, at every Degree of Latitude. 


D. 4. 


13 
14 
15 
16 
17 


Miles. 


| 
59.99 
59-97, 
39-92] 
59.36 


B. T. 
19 
20 
21 
22 


23 


18 


24 
25 
26 


6627 


28 
29 
30 


Miles. 


56.73 
56.38 
56.01 
55-63 
55˙23 
54.81 


. Mi les. 


47-92 
47-28 
2 
45-95 
45-28 
44-95 


43-88, 
43-16, 


42-43 
51.68 


40.92 
$0-35 


39-36 
38.57 
37-76 
36 94 
36.11 


135420 


'D. L., Miles 


30.90 


B. Z. Miles. | 
73 17:5 
7416.5 
13 13˙52 
76 14.51 
17 13-50 


30.00 78 12.48 


| 
SOUR 79) 5 5oh3 
28.17] 80 10.42 


9.38 
8.35 
7-32 
6.28 


$o®Z 
4.18 
3.4 
2. 09 
1.05 


©,00] 


; 


the diſtance ſailed, it will be, by Cor. 3. of the laſt 


Though this table does only ſhew the miles anſwer- 
ing to a degree of any parallel, whoſe latitude conſiſts 
of a whole number of degrees ; yet it may be made to 
ſerve for any parallel whoſe latitude is ſome number of 
degrees and minutes, by making the following pro- 
portion, v2» 

As 1 degree, or 60 minutes, is to the difference be- 
tween the miles anſwering to a degree in the next 
greater and next leſs tabular latitude than that pro- 
poſed ; ſo is the exceſs of the propoſed latitude a- 
bove the next tabular latitude, to a proportional part; 
which, ſubtracted from the miles anſwering to a de- 
gree of longitude in the next leſs tabular latitude, will 

ive the miles auſwering to a degree in the propoſed 
3 

Exaur TE. Required to find the miles anſwering to 
a degree on the parallel of 5644“. 

Firſt, The next leſs parallel of latitude in the table 
than that propoſed, is that of 56?, a degree of which 
(by the table) is equal to 33.55 miles; 2nd the next 
greater parallel of latitude in the table, than that pro- 
poſed, is that of 57, a degree of which is (by the 
table) equal to 32.68 miles; the difference of theſe is 
87, and the diſtance between theſe parallels is 1 de- 

ree, or 60 minutes; alſo the diſtance between the pa- 
rallel of 56, and the propoſed parallel of 569 44', is 44 
minutes: then by the preceding proportion it will be, 
as 60 is to 87, ſo is 44 to 638, the difference between a 
degree on the parallel of 56* and a degree on the parallel 
of 569 44'; which therefore, taken from 33.55, the miles 
anſwering to a degree on the parallel of 56“, leaves 
32.912, the miles anſwering. to a degree on the parallel 
of 5644, as was required, 

Case II. The diſtance failed in any parallel of la- 
titude, or the diſtance between any two places on 
that parallel, being given; to find the difference of 
longitude. | 

ExAmPLE. Suppole a ſhip in the latitude of 55030 

north. 
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PzAcTice north fails directly eaſt 685.6 miles: Required how 


much ſhe has differed her longitude. 

By Cor. 4. Art. 1. of this ſection, it will be 
As the co-fine of the lat. 55 36 - 9.75202 
18 to radius - - - 10.00000 
ſo is the diftance ſailed - 685.6 - 2.83607 
to min. of diff. of long. - 1213 - 3.08405 
which reduced into degrees, by dividing by 60, 
makes 20* 13', the difference of longitude the ſhip has 
made. 

This alſo may be ſolved by help of the foregoing 
table, viz. by finding from it the miles anſwering to 
a degree on the propoſed parallel, and dividing with 
this the given number of miles, the quotient will be 
the degrees and minutes of difference of longitude re- 
quired, 

Thus in the laſt example, we find, from the fore- 
going table, that a degree on the parallel of 55 36' 
is equal to 33.89 miles; by this we divide the pro- 
poſed number of miles 685.6, and the quotient is 
20.13 degrees, 4#.c. 20% 13', the difference of longi- 
tude required, 

Cask III. The difference of longitude between 

two places on the ſame parallel, and the diſtance be- 
tween them, being given ; to find the latitude of that 
parallel. 
N ExAurrt. Suppoſe a ſhip ſails on a certain parallel 
directly weſt 624 miles, and then has differed her lon- 
gitude 18 46%, or 1126 miles: Required the latitude 
of the parallel ſhe ſailed upon. 

By Cor. 3. Art. 1. of this ſection, it will be, 

As the min. of diff. long. - 126 3.05154 
is to the diſtance failed „ 034 r 206808 
ſo is radius - - - 10.00000 
to the co-ſine of the lat. 56, 21 - 9.74364 
conſequently the latitude of the ſhip or parallel ſhe 
ſailed upon was 569 21'. 


From what has been ſaid, may be ſolved the follow- 


ing problems. 


Pros. I. Suppoſe two ſhips in the latitude of 46? 
30' north, diſtant aſunder 654 miles, ſail both directly 
north 256 miles, and conſequently are come to the 
latitude of 50% 46' north: Required their diſtance on 
that parallel. 

Buy Cor. 6. Art. 1. of this ſection, it will be, 

As the co-fine of - 46®, 30” - 9.83781 
is to the co-fine of - 50%, 467 - 9.80105 
ſo is - - 654 - 2.81558 
to - - 601 2.77882 
the diſtance between the ſhips when on the parallel of 

o 4607. 

: Pros. II. Suppoſe two ſhips in the latitude of 455 
48' north, diſtant 846 miles, fail directly north till 
the diſtance between them is 624 miles : Required the 
latitude come to, and the diſtance failed. 

By Cor. 5. Art. 1. of this ſeQion, it will be, 
As their firſt diſtance - 846 - 2.92737 
is to their ſecond diſtance 624 - 2.79518 
ſo is the co-fine of - 45, 48” - 9.84334 
to the coſine - 59 , O4 - 9.71115 
the latitude of the parallel the ſhips are come to. 

Conſequently to find their diſtance ſailed, 


From the latitude come to - 59, 04/ 
ſubtract the latitude ſailed from - 45 , 48 
and there remains — — 13 , 16 


Part! 
equal to 796 miles, the difference of latitude or aan, | 


ſailed. . 


$ 3- Of Middte-latitude Sailing. 


1. Waex two places lie both on the ſame panel, 
we ſhewed in the laſt ſection, how, from the difference 
of longitude given, to find the miles of eaſting or wet. 
ing between them, et & contra. But when two places 
lie not on the ſame parallel, then their difference of 
longitude cannot be reduced to miles of eaſting or 
velthg on the parallel of either place : for if counted 
on the parallel of that place that bas the greateſt lati. 
tude, it would be too ſmall ; and if on the parallel of 
that place having the leaſt latitude, it would be too 
2 Hence the common way of reducing the dif. 

erence of longitude between two places, lying on 
different parallels, to miles of eaſting or weſting, et 
e contra, is by counting it on the middle parallel be. 
tween the places, which is found by adding the lati- 
tudes of the two places together, and taking half the 
ſum, which will be the Jatitude of the middle parallel 
required. And hence ariſes the ſolution of the follow- 
ing caſes. 

Cast I. The latitudes of two places, and their dif. 
ference of longitude, given; to find the direct courſe 
and diſtance. 

ExameLE. Required the direct courſe and diſtance 
between the Lizard in the latitude of 50 oo! north, 
and longitude of 5 14' weſt, and St Vincent in the 
latitude of 17 10' N. and longitude of 24 20 W. 
Firſt, To the latitude of the — 500, oo N. 
add the latitude of St Vincent - 17, 10 


The ſum is - - - 67 , 10 
Half the ſum or latitude of 33, 35 N. 
the middle parallel is : 
Alſo the difference of latitude is =; - 33 
equal to 1970 miles of ſouthing. Again, 
From the longitude of St Vincent 24 , 20 W. 
take the longitude of the Lizard - Og, 14 
there remains - . 16, 06 
equal to 1146 min. of diff. of long. welt. 5 
Then for the miles of 2 9 departure, it will 
be, (by Caſe 1. of Parallel Sailing 
As ale 4 4 - - 10,00000 
is to the co- ſine of the r 
middle parallel e 
ſo is min. diff. of long. 1146 =» 3-059, 
to the miles of weſting = 9547 - 29797 
And for the courſe it will be, (by Caſe 4. P, lane 


Sailing) 
As the diff. of lat. - 1970 - 3.29447 
is to radius Po Fa - 10.00000 


ſo is the departure - 954.7 - 2.9997 
to the — of the courſe 25%, 517 -= 9.08540 
which, becauſe it is between ſouth and weſt, it w. 
be SSW + weſt nearly. c 
For the diſtance, it will be, by the ſame ca'e 
As radius - - - 10. 
is to the diff. of lat. 1970 32945 
ſo is the ſecant of the courſe 255 51' * : J 
to the diſtance - 2189 . 111 5 
whence the direct courſe and 2 from the LI 
to St Vincent is SSW + 2189 W mules. _ 1.4 
Casz II. One latitude, courſe, and diſtance o 


we given; to find the other latitude and difference 


K 3 Suppoſe a ſhip in the latitude of o 

0! north, ſails ſouth 5000! weſt, 150 miles: Re- 

quired the latitude the ſhip 2 come to, and how 
ſhe has differed her longitude. 

h, For the difference of latitude, it will be, (by 


Caſe 1. of Plane Sailing.) 


s radius - 1 0.00000 
1 the diſtance = } DW 2.17609 
ſo is the co-fine of the courſe 50% 06' +» 9.80716 
to the diff, of latitude 96.22 1.98325 
equal to 1%, 367. And ſince the ſhip is ſailing towards 
the equator 3 therefore, : 5, ; 
From the latitude ſhe was in — 509, oo 
take the diff. of latitude - - 1, 36 


and there remains - - 48, 24 
the latitude ſhe has come to north. Conſequently the 
latitude of the middle parallel will be 49* 1 2* 

Then for departure or weſting it will be, by the 
ſame Caſe, 

As radius - - 0 

is to the diſtance — 150 
ſo is the fine of the courſe 50, 06“ 9.88489 
to the departure - 115.1 2.0609 
As for the difference of longitude, it will be, (by 
Caſe 2. Plane Sailing.) 

As the co-ſine of the middle parallel 49® 12? 9.81519 
is to radius - - — 10.00000 
ſo is the departure - 115.1 2.06098 
to the min. diff. of longitude 176. 1 — 2.24579 
equal to 20 56, which is the diſterence of longitude 
the ſhip has made weſterly. 

Case III. Courſe and difference of latitude given 
1 the diſtance ſailed, and difference of longi- 
tude. 

Exaurrz. Suppoſe a ſhip in the latitude of 539 
34 north, ſails SE4S, till by obſervation ſhe is found 
to be in the latitude of 51 12%, and conſequently 
has differed her latitude 2® 22”, or 142 miles: Re- 


um the diltance failed, and the difference of longi- 
tuce, 


10.00000 
2.17609 


Plane Sailin 
As radius 8) n FR 


is to the diff. of latitude = 
lo is the tang. of courſe - 339,45 - 9.82489 
to the departure - 94.88 - 1.97718 
And for the diſtance it will be, (by the ſame Caſe, ) 


g radius = _ IO. OOOCO 
15 to the diff. of latitude < I42 - 2.15229 


ſo is the ſecant of the courſ; N 5 
to the diſtance - a ny "= - _— 
. lince the latitude failed from was 530 34 
"gs and the latitude come to 519 12? north; there- 
ore the middle parallel will be 52 23'; and conſe- 
fer cn, for the difference of longitude, it will be 
* 15 2. of Parallel Sailing.) 
' co-line of the mid. parallel 520, 23* 9.78560 
9 tne departure - 94.88 1.97718 
a radius - R . 10.00000 
verge of diff. of longitude . 1436.4 2ao:59 
to 20 35? the difference of longitude eaſterly. 


Cat : 
Vel. VIP ierence of latitude wo diſtance ſail - 


— Io. oOoOOO 


Firſt, for the departure, it will be, (by Caſe 2. % 
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ed, given ; to find the courſe and difference of longi- Pa Ac riet 


tude. 

ExAmyLs. Suppoſe a ſhip in the latitude of 43 
26? north, ſails between ſouth and eaſt, 246 miles, and 
then is found by obſervation to be in the latitude of 
412 06' north: Required the direct courſe and diffe- 
rence of longitude. 

Firſt, For the courſe, it will be, (by Caſe 3. of Plane 


Sailing,) 

As the diſtance | - 246 - 2.39094 
is to radius - - - 10.00000 
ſo is the diff. of latitude 140 - 2.14613 
to the co-fine of the courſe 55%, 197 - 9.75519 


which, becauſe the ſhip ſails between ſoath and eaſt, 
will be ſouth 55 197 eaſt, or SEE nearly. 
Then for departure, it will be, by the ſame Cafe, 


As radius - - 10.000CS 
is to the diſtance - 246 . 2.39094 
ſo is the fine of the courſe 55, 19“ 9.91504 
to the departure - 202.3 - 2.30598 


Laftly, For the difference of longitude, it will be, 
(by Cafe 2. of Parallel Sailing, 


As the co-fine of the mid. par. 42%, 16 - 9.86924 
is to the departure - 302.3 2.30598 
ſo is radius - - = ___ 10.0000D 
to min. of diff. of longitude 273.3 2.43674 


equal to 40 33?, the difference of longitude eaſterly. 

Cast V. Courſe and departure given, to find diffe- 
_ of latitude, difference of longitude, and diſtance 
ailed, | 

ExameLE. Suppoſe a ſhip in the latitude of 482357 
north, ſails S Wos, till ſhe has made of weſting 123 
miles ; Required the latitude come to, the difference of 
longitude, and the diſtance failed. 

Pitt, For the diſtance, it will be, (by Caſe 6. of 
Plane Sailing,) 


As the fine of the courſe 433% 45 6.74474 
is to the departure - 123 - 2.08991 
ſo is radius - - - to. ooo 
to the diſtance - 221.4 2.34517 


And for the difference of latitude, it will be, by the 
ſame Caſe, 


As the tang. of courſe 33, 45* - 9.82489 
is to the departure - 123 - 2.08991 
ſo is radius 5 5 - I0.00000 
to the diff. of latitude - 184 - 2.26502 


equal to 30 04*: And ſince the ſhip is failing towards 
the equator, the latitude come to will be 45? 19” 
north; and conſequently the middle parallel will be 
46? 51”, 

Then to find the difference of longitude, it will be, 
(Caſe 2. of Parallel Sailing,) 1 


As the co-fine of mid. par. 46, 51*' - 9.83500 
is to departure - 123 - 2.08991 
ſo is radius - - - Io. ooo 
to min, of diff. of longit. 180 2.25491 


which is equal to 3“ oo), the difference of longitude 
weſterly. | 
Case VI. Difference of latitude and departure 
given, to find courſe, diſtance, and difference of lon- 

itude. 
9 ExAurrr. Suppoſe a ſhip in the latitude of 46? 
37 north, ſails between ſouth and eaft, till ſhe has 
made of eaſting 146 miles, and is then found by 
obſervation to be in the latitude of 43® 24' north: 
| 30 F Re- 
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Pra Tice Required the courſe, diſtance, and difference of longi- 


tude. 
Firſt, By Caſe 4. of Plane Sailing, it will be for the 


courſe, 


As the diff, of latitude - 193 - 2.28556 
1s to departure - 146 - 2.16137 
ſo is radius - - m1 10.00000 
to the tang. of the courſe 36, 55” - 9.87581 


which, becauſe the ſhip is ſailing between ſouth 
and eaſt, will be ſouth 36® 55* eaſt, or SES +5 eaſt 
nearly. 

For the diſtance, it will be, by the ſame Caſe, 


As radius - - 10.00000 
is to the diff. of latitude 193 - 2.28556 
ſo is the ſecant of the courſe 365, 55* - 10.09718 
to the diſtance - 241.4 - 2.38274 


Then for the difference of longitude, it will be, by 
Caſe 2. of Parallel Sailing, 


As the co-ſine of the mid. par. 45% oo 9.84949 
18 to the departure - 146 - 2.16137 
ſo is radius - - - 10.00000 
to min. of diff. of longitude 205 - 2.31188 


equal to 3, 25', the difference of longitude eaſterly. 

Case VII. Diſtance and departure given, to find 
difference of latitude, courſe, and difference of longi- 
tude, 

ExameLe. Suppoſe a ſhip in the latitude of 339 
40 north, ſails between ſouth and eaſt 165 miles, and 
has then made of caſting 112.5 miles: Required the 
difference of latitude, courſe, and difference of longi- 
tude. 

Firſt, for the courſe, it will be, by Caſe 5. of Plane 


ailing, 
45 fu diſtance - 165 - 2.21748 
is to radius - ER. 1 0.00000 - 
ſo is the departure 102.5 - 2.05115 
to the fine of the courſe 42, 59 - 9.83367 


which, becauſe the ſhip ſails between ſouth and eaft, 
will be ſouth 42 59? eaſt, or SEZE + eaſt nearly. 

And for the difference of latitude, it will be, by the 
fame Caſe, 


As radivs £ a 1 


IO. COOOO 
is to the diſtance - 165 - 2.21748 
ſo is the co-line of the courſe 42, 59“ 9.86436 
to the difference of lat. 120.7 2.08184 


equal to 29 oo; conſequently the latitude come to 
will be 31 40 north, and the latitude of the middle 
parallel will be 322 40%. Hence, to find the diffe- 
rence of longitude, it will be, by Caſe 2. of Parallel 


Sailing. 

As the co-fine of the mid. par. 329, 40“ 9.92522 
is to the departure 112.5 - 2.05115 
ſo is radins - - - 10.00000 


to min. of diff. of long. 133.6 - -. 2.13602 
equal to 25 13” nearly, the difference of longitude 
eaſterly. | 

Cask VIII. Difference of longitude and departure 
given; to find difference of latitude, courſe, and di- 
ttance ſailed. 

Exam?LE. Suppoſe a ſhip in the latitude of 5046 
north, ſails between ſonth and weſt, till her diffe- 
rence of longitude is 3? 12?, and is then found to 
have departed from her former meridian 126 miles; 


required the difference of latitude, courſe, and diſtance 
{ailed. 


Firſt, For the latitude ſhe has come to, i 
by Caſe 3. of Parallel Sailing, 
As min. of diff, of long. - 
8 to departure - - 12 
o is radius — - - 
to the co- ſine of the mid. par. 48, * wow, 

Now ſince the middle latitude is equal to half 2 
ſum of the two latitudes (by art. 1. of this ſed. and 
ſo the ſum of the two latitudes equal to donble the 
middle latitude z it follows, that if from double the 
middle latitude we ſubtract any one of the latitudes 
the remainder will be the other. Hence from twice 
48* 59', viz. 97 58”, taking 50% 46' the latitude 
ſailed from, there remains 479 12? the latitude come 
to; conſequently the difference of latitude is 3* 345 
or 214 minutes. 


Then for the courſe, it will be, by Caſe 4. of Plan: 


Sailing, 

As ail. of lat. - 214 - 2.33041 
is to radius - - - 10.00000 
ſo 1s the departure 186 - 2.10037 
to the tang. of the courſe 300, 290 76996 


which, becauſe it is between ſouth and weſt, will be 
ſouth 30 297 weſt, or 88 W + weſt nearly. 


And for the diſtance, it will be, by the ſame Caſe, 
As radius - - 10.00000 


is to the diff. of lat. 214 - 2.33041 
ſo is the ſecant of the courſe 30%, 29% - 10.06461 
to the diſtance - 248.4 - 2.39502 


2. From what has been ſaid, it will be eaſy to 
ſolve a traverſe, by the rules of Middle-latitud: 
Sailing. | 

ExAamyeLE. Suppoſe a ſhip in the latitude of 44? 
25* north, ſails upon the following courſes, viz. 


S WIS 63 miles, SSW + weſt 45 miles, Sb E 54 miles, 


and SWW 74 miles: Required the latitude the ſhip 


has come to, and how far ſhe has differed her longi- 
tude.. s | 

Firſt, By Caſe 2. of this Sed. find the difference of 
latitude and difference of longitude belonging to each 
courſe and diſtance, and they will ſtand as in the fol- 
lowing table. 


n — m — — — — 
Courſes. Diſtances. | Diff. of Lat. | Diff. of Longit 
| "1.8 4 IE 
SWhS — 63—ͤ 52.4 —— 4755 
SSW W — 45|——| 397 — 28.62 
801. reer 
SWW — — 41.1 — $2.0 
— 157-55 
Diff. of Lat. 186.2 13-75 


Diff. of Lene. 


Hence it is plain che ſhip has differed her * 
tude 186.2 minutes, or 3 6', and fo has _—_ 
the latitude of 40 19” north, and has made o, 55 
ference of longitude 143.8 minutes, or 2 23 4 


welterly. 2 
3. This method of ſailing, though it be not * 


ly true, yet it comes very near the truth, 8 ” this 
evident, by comparing an example wroug 17 li. 


d 
method with the ſame wrought by the metho *. ; 
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next ſection, which is ſtrictly true; and juſt proportion, at ſuch rate as the ſecant of the PAC Ic 


rt II. 


| ed in the 4 l 
4 n 3 without any conſiderable error, in runnings 


les between the equator and parallel of 30 
- x "of gdo miles between that and the parallel of 
* degrees, and of 150 miles as far as there is any 
occaſion, and conſequently muſt be ſufficiently exact 


for 24 hours run. 
6. 4- Of Mercator's ſailing. 

1. TrovcH the meridians do all meet at the pole, 
2rd the parallels to the equator do continually decreaſe, 
aud that in proportion to the co-fines of their latitudes; 
yet in old ſea-charts the meridians were drawn paral- 
j-] to one another, and conſequently the parallels of 
latitude made equal to the equator, and ſo a degree 
of longitude on any parallel as large as a degree on the 
equator: alſo in theſe charts the degrees of latitude 
were {till repreſented (as they are in themſelves) equal 
to each other, and to thoſe of the equator. By theſe 
means the degrees of longitude being increaſed be- 
yond their juſt proportion, and the more ſo the nearer 
they approach the pole, the degrees of latitude at 
the ſame time remaining the ſame, it is evident places 
mult be very erroneouſly marked down upon theſe 
charts with reſpe& to their latitude and longitude, 
and conſequently their bearing from one another very 
falſe. 

2. To remedy this inconvenience, ſo as fill to keep 
the meridians parallel, is is plain we muſt protraQ, 
or lengthen, the degrees of latitude in the ſame pro- 
portion as thoſe of longitude are, that ſo the propor- 
tion in eaſting and weſting may be the ſame with that 
of ſouthing and northing, and conſequently the bear- 
ings of places from one another be the ſame upon the 
chart as upon the globe itſelf. oy 
cc. Let ABD (Ne 11.) be a quadrant of a meridian, 
A the pole, D a point on the equator, AC half the 
axis, B any point upon the meridian, from which 
draw BF perpendicular to AC, and BG perpendicu- 
lar to CD; then BG will be the fine, and BF or CG 
the co-fine of BD the latitude of the point B; draw 
D the tangent and CE the ſecant of the arch CD. 
It has been demonſtrated in Sect. 2. that any arch of 
a parallel is to the like arch of the equator as the co- 
line of the latitude of that parallel is to radius. Thus 
any arch as a minute on the parallel deſcribed by the 
RS, will be to a minute on the equator as BF or 

is to CD; but fince the triangles CGB CDE 

are limilar, therefore CG will be to CD as CB is to 
kar 4. . the co-fine of any parallel is to radius as 
is to the ſecant of the latitude of that parallel. 

ut it has been juſt now ſhown, that the co-fine of 
"ny parallel is to radius, as the length of any arch as 

"nut on that parallel is to the length of the like 
arch on the equator : therefore the length of 
arch as à minute on any parallel, i — ] 2 * 
the like arch on th y parallel, is to the length o 
of the latitude of i I jor 7 - * 2 
x : parallel; and ſo the length o 
41 il. 3 a minute on the equator, is A. than 

rch of any parallel in the ſame proportion 

a the ſecant of the latitude of H 
dus But WN rag e © that parallel is to ra- 
para, we 3 1 the meridians are 
equal to the « equently each parallel of latitude 
quator, it is plain the length of any arch 

on an) parallel, is increaſed beyond its 


4 2 minute 


latitude of that parallel is greater than radius; and 
therefore, to keep up the proportion of northing and 
ſouthing to. that of _ and weſting, upon this 
chart, as it is upon the globe itſelf, the length of a 
minute upon the meridian at any paralle] mult alſo be 
increaſed beyond its juſt proportion at the ſame rate, 
i. c. as the ſecant of the latitude of that parallel is 
greater than radius. Thus to find the length of a 
minute upon the meridian at the latitude of 75 degrees, 
ſince a minute of a meridian is every-where equal on 
the globe, and alſo equal to a minute vpon the equa- 
tor, let it be repreſented by unity ; then making it as 
radius is to the ſecant of 75 degrees, ſo is unity to a 
fourth number, which is 3.864 nearly; and conſe- 
quently, by whatever line you repreſent one minute 
on the equator of this chart, the length of one minute 
on the enlarged meridian at the latitude of 75 degrees, 
or the diſtance between the parallel of 75* oo” and the 
parallel of 75 o1”, will be equal to 3 of theſe lines, 
and gd of one of them. By making the ſame pro- 
portion, it will be found, that the length of a minute 
on the meridian of this chart at the parallel of 609, 
or the diſtance between the parallel of 60 oo' and 
that of 60® O17, is equal to two of theſe lines. After 
the ſame manner, the length of a minute on the 
enlarged meridian may be found at any latitude ; and 
conſequently, beginning at the equator, and compu- 
ting the length of every intermediate minute between 
that and any parallel, the ſum of all theſe ſhall be the 
length of a meridian intercepted between the equator 
and that parallel; and the diſtance of each degree and 
minute of latitude from the equator upon the meridian 
of this chart, computed in minutes of the equator, 
forms what is commonly called a table of meridional 
arts. 

If the arch BD (No 11.) repreſent the latitude cf 
any point B, then (CD being radius) CE will be the 
ſecant of that latitude : but it has been ſhown above, 
that radius is to ſecant of any latitude, as the length 
of a minute upon the equator is to the length of a 
minute on the meridian of this chart at that latitude ; 
therefore CD is to CE, as the length of a minute on 
the equator is to the length of a minute upon the 
meridian, at the latitude of the point B. Conſe- 
quently, if the radius CD be taken equal to the 
length of a minute upon the equator, CE, or the ſecant 
of the latitude, will be equal to the length of a minute 
upon the meridian at that latitude. Therefore, in 

eneral, if the length of a minute upon the equator 
be made radius, the length of a minute upon the 
enlarged meridian will be every-where equal to the 
ſecant of the arch contained between it and the e- 
quator. © 

Cor. 1. Hence it follows, fince the length of every 
intermediate minute between the equator and any pa- 
rallel, is equal to the ſecant of the latitude, (the radius 
being equal to a minute upon the equator), the ſum of 
all theſe lengths, or the diſtance of that parallel on 
the enlarged meridian from the equator, will be equal 
to the ſum of all the ſecants, to every minute contained 
between it and the equator, 

Cox. 2. Conſequently the diſtance between any two 
parallels on the ſame fide of the equator is equal to the 
difference of the ſums of all the ſecants contained be- 
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between any two parallels on contrary ſides of the 
equator is equal to the ſum of the ſumy of all the 
ſecants contained between the equator and cach pa- 
rallel. * 

3. By the tables of meridional parts given by all 
the writers on this ſubject, may be conſtructed the 
pautical chart, commonly called MMercator*s chart. 
Thus, for example, let it be required to make a chart 
that ſhall commence at the equator, and reach to the 
. of 60 degrees, and fhall contain 80 degrees of 

ngitude, | 

row the line EQ repreſenting the equator, (ſee 
Ne 12.): then take, from any convenient line of equal 
parts, 4800, (the number of minutes containing in 80 
degrees), which ſet off from E to Q, and this will 
determine the breadth of the chart. f 

Divide the line EQ into eight equal parts, in the 
points 10, 20, 30, &, each containing 10 degrees; 
and each of theſe divided into 10 equal parts, will give 
the fingle degrees vpon the equator: then through the 
points E, 10, 12, &c. drawing lines — 2 to 
PO, theſe ſhall be meridians, 

From the ſcale of equal parts take 4527.4, (the 
meridional parts anſwering to 60 degrees), and ſet that 
off from E to A and from Q to B, and join AB; then 
this line will repreſent the parallel of 60, and will de- 
termine the length of the chart. 

Again, from the ſcale of equal parts take 603.1, 
_—_ meridional parts anſwering to 10 degrees), and 

t that off from E to 10 on the line EA; and 
through the point 10 draw 10, 10, parallel to EQ ; 
and this will be the parallel of 10 degrees. The ſame 
way, ſetting off from E on the line EA, the meri- 
dional parts anſwering to each degree, &c, of latitude, 
and through the ſeveral points drawing lines parallel 
to EQ, we ſhall have the ſeveral parallels of latitude, 

If the chart does not commence from the equator, 
but is only to ſerve for a certain diſtance on the me- 
ridian between two given parallels on the ſame fide of 
the <quator ; then the meridians are to be drawn as 
in the laſt example: and for the parallels of latitude 


you are to proceed thus, viz. From the meridional - 


arts anſwering to each point of latitude in your chart 
fubtraR the meridional parts anſwering to the leaſt 
latitude, and ſet off the differences 88 from the 
parallel of the leaſt latitude, upon the two extreme 
meridians; and the lines joining theſe points of the 
meridians ſhall repreſent the ſeveral parallels upon your 
chart. 

Thus let it be required to draw a chart that ſhall 
ſerve from the latitude of 20 degrees north to 60 de- 
gre es north, and that ſhall contain 80 degrees of lon- 

itude. 
n Having drawn the line DC to repreſent the parallel 
of 20 degrees (ſee Ne 12.) and the meridians to it, as 
in the foregoing example; ſet off 663.3 (the difference 
between the meridional parts anſwering to 30 degrees, 
and thoſe of 20 degrees) from D to 3o, and from C 
to 30; then join the points 30 and 3o with a right 
line, and that ſhall be the parallel of 30. Allo ſet off 
1397.6 (the difference between the meridional parts 
anlwering to 40 degrees, and thoſe of 20 degrees) 
from D to 40, and from C to 40; and joining the points 
40 and 40 with a right line, that ſhall be the parallel 
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PracT1ct tween the equator and each parallel, and the diſtance 


of 40. And proceeding after the ſame Par] 
draw as many of the intermediate — * £ — 


occaſion for. 

But if the two parallels of latitude that 
chart, are on the eee ſides of the N 
draw a line repreſenting the equator and meridians d. 
it, as in the firſt example; and from the equator (et 
off on each re Sag it the ſeveral parallels contained he. 

tween it and the piven parallels as abo 
chart bo Suibed. © er 

If Mercator's chart, conſtructed as above, hath its 
equator extended on each fide of the point E 180 de. 
grees, and if the ſeveral places on the furface of the 
earth be there laid down according to their latitudes 
andPongitudes, we ſhall have what is commonly called 
Mercator*s map of the earth. This map is not to be 
conlidered as a fimilar and juſt repreſentation of the 
earth's ſurface ; for in it the figures of countries are 
diſtorted, eſpecially near the poles : but fince the de. 
grees of latitude are every where increaſed in the ſame 
proportion as thoſe of longitude are, the bearings be. 
tween the places will be the ſame in this chart as on 
the globe ; and the proportions between the latitudes, 
longitudes, and nautical diſtances, will alſo be the 
ſame on this chart, as on the globe itſelf; by which 
means the ſeveral caſes of navigation are ſolved aſter 
a moſt eaſy manner, and adapted to the meaneſt ca- 
pacities. 

N. B. Here you muſt take notice, that in all charts 
the upper part is the north ſide, and the lower part or 
bottom is the ſouth ſide; alſo that part of it towards 
the right-hand is the eaſt, and that towards the left - 
hand the weft fide of the chart. 6 

4. Since, according to this projection, the meri- 
dians are parallel right 107 "1d No plain, that the 
thumbs which form always equal angles with the me- 
ridians, will be ſtraight lines; which property renders 
this projection of the earth's ſurface much more caly 
and proper for the uſe than any other. 

5. This method of projecting the earth's ſurface up- 
on a plane, was firſt invented by Mr Edward Wright, 
but firſt publiſhed by Mercator; and hence the ſailing 
by the chart was called Mercator*s ſailing. 

6. In No 13. let A and E repreſent two places up. 
on Mercator's chart, AC the meridian of A, and CE 
the parallel of latitude paſſing through E; draw AE, 
and ſet off upon AC the length AB equal to the num- 
ber of minutes contained in the difference of Jatitude 
between the two places, and taken from the ſame ſcale 
of equal parts the chart was made by, or from ” 
equator, or any graduated parallel of the chart, = 
through B draw BD parallel to CE meeting pare . 
Then AC will be the enlarged difference of hone e, 
AB the proper difference of latitude, CE the di = 
ence of longitude, BD the departure, AE che en - 
ged diſtance, and AD the proper diltance, _— 
the two places A and E; alſo the angle BAD wi 
the 3 and AE the rbumb-line between . 

7. Now ſince in the triangle ACE, BD iö PC 
to one of its ſdes CE; it is plain the triangles Aeg. 
ABD, will be ſimilar, and conſequently the ener 10 
portional. Hence ariſe the ſolutions of the ſeveral e 
in this ſailing, which are as follow. 6nd 

Cas I. The latitudes of two places gien; 2 de⸗ 
the meridional or enlarged difference of Jette | 
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ft II. 
riet tween them. 
Of this ca 


laces 
3 115 or laſtly, on different ſides. 


f the propoſed places lies on the equator, 
5 pcs" | 3 of latitude is the ſame 
with the latitude * the other place, taken from the 

idional parts. 
8 3 the meridional difference of la- 
{tude between St Thomas, lying on the equator, and 
St Antonio in the latitude of 17? 200 north. We look 
in the tables for the meridional parts anſwering to 179 
20˙ù and find it oh 1056.2, the enlarged difference 
itude required. 

5 1 — propoſed places be on the ſame ſide of 
the equator, then the meridional difference of latitude 
is found by ſubtraRing the meridional parts anſwering 
to the lealt latitude from thoſe anſwering to the great- 
ef, and the difference is that required. 

ExameLet, Required the meridional difference of 
latitude between the Lizard in the latitude of 50 o 
north, and Antigua in the latitude of 199 30“ north. 
From the meridional parts of - 50% 00! 3474.5 
ſubtract the meridional parts of 17, 30 1066.7 


ſe chere are three varieties, v/z. either one 


there remains - ; MY” 2407.8 
the meridional difference of latitude required. 


3. If the places lie on different fides of the equator, 
then the meridional difference of latitude is found by 
adding together the meridional parts anſwering to each 
latitude, and the ſum is that required. 

Exaurrz. Required the meridional difference of 
latitude between Antigua in the latitude of 17? 307 
1 and Lima in Peru in the latitude of 12 30 
outh, | 
To the merid. parts anſwering to 177, 30* 1066.7 
add theſe anſwering to . 12, 30 756.1 


the ſum is - or 1822.8 
the meridional difference of latitude required. 

Cass II. The latitudes and longitudes of two places 
Baan, to find the direct courſe and diſtanee between 
them. 

ExamyLe, Required to find the direct courſe and 
Gitance between the Lizard in the latitude of 5000 
north, and Port-Royal in Jamaica in the latitude of 
17" 400; differing in longitude 90% 46*, Port-Royal 
lying ſo far to the weſtward of the Lizard. 

PREPARATION. 
From the latitude of the Lizard - 500, oO 
lubttact the Jatitude of Pori-Royal - 17 , 40 


— 2—C. 


and there remaing - *. 32, 20 
_ to 1940 minutes, the proper difference of lati- 
3 from the meridional parts of 50®, oo? 3474.5 
ubtra& thoſe of - 17 , 40 1077.2 


and therg remains 0 2397˙3 


the meridional or enlarged difference of longitude. 
: = OMETRICALLY, Draw the line AC (No 14.) re- 
P elenting the meridian of the Lizard at. A, and ſet off 


oy A, upon that line, AE equal to 1940 Pom any 
allo Peg ann parts) the proper difference of latitude, 


equal 10 2397.3 (from the ſame ſcale) the 


lies on the equator, or both on the ſame. 
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meridional or enlarged difference of latitude. Upon the Pa Ac rien 
point C raiſe CB perpendicular to AC, and make CB 
equal to 4246, the minutes of difference of longitude. 

Join AB, and through E draw ED parallel to BC: 
ſo the caſe is conſtrued; and AD applied to the ſame 
ſcale of equal parts the other legs were taken from, will 
give the direct diſtance, and the angle DAE meaſured 

y the line of chords will give the courſe. 
By CarcurAriox. 

For the angle of the courſe EAD, it will be, (by 

rectangular trigonometry,) 
AC: CB :: R: T, BAC, . e. 

As the meridional diff. of lat. 2397.3 3.37970 
is to the difference of long. 4246.0 3.62798 
ſo is radius - - 10.00000 
to the tang. of the direct courſe 60® 33*” 10.34828 
which, becauſe Port-Royal is ſouthward of the Lizard, 
and the difference of longitude weſterly, will be ſouth 
60 33* welt, or SWb4W 4 welt nearly. 

Then for the diſtance AD, it will be, (by reQan- 
gular trigonometry ), 

R: AEz:: Sec. A: AD, i. e. 
As the radius - 10.00000 
is the proper diff. of lat. - 1940 - 3.28780 
ſo is the ſecant of the courſe - 60®, 33* 10.30833 
to the diſtance - 3945.6 3-59613 
conſequently the direct courſe and diſtance between the 
Lizard and Port-Royal in Jamaica, is ſouth 60® 33', 
945.6 miles. 

Case III. Courſe and diſtance failed given, to find 
difference of latitude and difference of longitude. 

ExamrLE. Suppoſe a ſhip from the Lizard in the 
latitude of 50 oo north, ſails ſouth 35 40 weſt 156 
miles: Required the latitude come to, and how much 
ſhe has altered her longitude. 

GEOMETRICALLY. 1. Draw the line BK (ne 15;) plate Colt 
repreſenting the meridian of the Lizard at B; from B 
draw the line BM, making with BK an angle equal 
to 35 40, and upon this line ſet off BM equal to 156 
the given dittance, and from M let fall the perpendi- 
cular MK upon BK. 

Then for BK the proper difference of latitude, it 
will be, (by rectangular trigonometry, ) 

R: MB:: 8, BMK: BK, 


i. e. As radius - 10.00000 
is to dhe diſtance - 6% © S098 
ſo is the co-fine of the courſe 355, 40 - 9g.g0978 
to the proper difference of lat. 127 +» 2.10290 


equal to 29 O; add ſince the ſhip is ſailing from a 
north latitude towards the ſouth, therefore the latitude 
come to will be 47? 53' north. Hence the meridio- 
nal difference of latitude will be 193-4. 

2. Produce-BK to D, till BD be cqual to 193.4; 
through D draw DL parallel to MK, meeting DM 
produced in L; then DL will be the difference of lon- 
gitude: to find which by calculation, it will be, (by 
rectangular trigonometry, ) 

: BD z: J's LBD : DL, 
i. e. As radius . - I0.00000 
is to themeridional diff. of lat. 193.4 - 2.28646 
ſo is the tangent of the courſe 355, 4& 9.85594 
to minutes of diff. of long. 138.8 - 2.14240 
equal to 20 18? 48”, the difference of longitude the ſhip 
has made weſterly. 

Cass IV. Givea courſe and both latitudes, viz. he 
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PaAc ict latitude ſailed from, and the latitude come to; to find 


the diſtance ſailed, and the difference of longitude. 

Examete. Suppoſe a ſhip in the latitude of 50? 
20 north, ſails ſouth 33 45 eaſt, until by obſerva- 
tion ſhe is found to be in the latitude of 51 45” north: 
Required the diſtance ſailed, and the difference of lon- 

itude. 
" GeoMETRICALLY. Draw AB (Ne 16.) to repreſent 
the meridian of the ſhip in the firſt latitude, and ſet 
off from A to B 155 the minutes of the proper differ- 
ence of latitude, alſo AG equal to 257.9 the minutes 
of the enlarged difference of latẽtude. Through B and 
G, draw the lines BC and GK perpendicular to AG; 
alſo draw AK, making with AG an angle of 33% 45”, 
which will meet the two former lines in the points C 
and K; ſo the caſe is conſtructed, and AC and GK 
may be found from the line of equal parts: To find 
which, 
By Carcvrartion; 

Firſt, For the difference of longitude, it will be, (by 

rectangular trigonometry,) 


R: AG:: T, GAK: GK, 


i. e. As radius - - I 0.00000 
is to the enlarged diff. of lat. 257.9 2.41145 
ſo is the tang. of the courſe 339, 45* +» 9.82489 
to min. of diff, of Jongitude 172.3 - 2.23634 


equal to 2? 52? 18", the difference of longitude the 
ſhip has made eaſterly, | 

This might alſo have been found, by firſt finding 
the departure BC, (by Caſe 2. of Plane Sailing), and 
then it would be 

AB: BC:: AG : GK, the difference of longitude 
required. 

Then for the direct diſtance AC, it will be, (by rec- 
tangular trigonometry,) 


R: AB:: Sec. A: AC, 


i. e. As radius - - 10.00000 
is to the proper diff. of la. 155 - 2.19033 
ſo is the ſecant of the courſe 339, 45* 10.08015 
to the direct diſtance - 186.4 - 2.27048 


conſequently the ſhip has failed ſouth 33? 45' eaſt 
186.4 miles, and has differed her longitude 25 52' 18” 
eaſterly. 

Cas V. both latitndes, and diſtance ſailed, given; 
to find the dire& courſe, and difference of longitude, 

ExameLE. Suppoſe a ſhip from the latitude of 452 
26˙ north, ſails between north and eaſt 195 miles, and 
then by obſervation ſhe 1s found to be in the latitude 
of 489 6˙ north: Required the direR courſe and differ- 
ence of longitude. 

GEoMETRICALLY. Draw AB (no 17.) equal to 160 
the proper difference of latitude, and from the point 
B raiſe the perpendicular BD; then take 195 in your 
compaſſes, and ſetting one foot of them in A, with the 
other croſs the line BD in D. Produce AB, till AC 
be equal to 233.6 the enlarged difference of latitude, 
Through C draw CK parallel to BD, meeting AD 
produced in K: fo the caſe is conſtructed; and the 
angle A may be meaſured by the line of chords, and 
CK by the line of equal parts: To find which, 

By CALCULATION: 

Firſt, For the angle of the courſe BAD, it will be 

(by rectangular trigonometry,) | 
AB:Ri: ADI See. A. 4 .. 


As the proper diff. of lat. 160 « 2.20412 


is to radius X 1 

ſo is the diflance . 193 2 

to the ſecant of the courſe - 34*, 52 by x c 
which, becauſe the ſhip is ſailing between wid = 


eaſt, will be north 34 52 eaſt, or NE}N 10 „ 
erly. 4252 


Then for the difference of longitude, it will be 
rectangular trigonometry,) » (by 


R: AC:: T, A: CK, 


i. e. As radius - 


is to the merid. diff. of lat. 233.6 47 
ſo is the tang. of the courſe 34“, 52) 0.8 a 
to min. of diff. of longitude 162.8 . 4%, 


_— to 29 42' 48”, the difference of longitude a 
erly. 

Cask VI. One latitude, courſe, and difference of 
longitude, given; to find the other latitude, and di. 
ſtance ſailed. 

ExAur TE. Suppoſe a ſhip from the latitude of 489 
50? north, ſails fouth 34* 40 weſt, till her difference 
of longitude is 2® 42*: Required the latitude come to, 
and the diftance failed. 

- GeoMETRICALLY. 1, Draw AE (ne 18.) to te. 
preſent the meridian of the ſhip in the firſt Jatitude, 
and make the angle EAC equal to 34*® 40“, the angle 
of the courſe; then draw FC parallel to AE, at the 
diſtance of 164 the minutes of difference of longitude, 
which will meet AC in the point C. From C let fall 
upon AE the perpendicular CE; then AE will bethe 
enlarged difference of latitude. To find which by cal- 
culation, it will be, (by rectangular trigonometry,) 

T, A: R:: CE: AE, 


i. e. As the tang. of the courſe 24, 40˙ 9.83984 
is to the radius - - 10.00000 
ſo is min. of diff. longitude - 164 - 2.21484 
to the enlarged diff. of latitude 237.2 - 2.37500 


and becauſe the ſhip is ſailing from a north latitude 
ſoutherly, therefore ; 
From the merid. parts of 

the latitude failed from 48% 5o' 33669 
take the merid. difference of latitude - - 2994 
and there remains 8 - 3129-7 
the meridional parts of the latitude come to, viz. 40 
O9'. 

Hence for the proper difference of latitude, 


From the latitude failed from - 482, 50˙N 

take the latitude come to - - 46 , 09 N 
— —— 

and there remains - 2 , 41 


equal to 161, the minutes of difference of latitude. 
2. Set off upon AE the length AD equal to 161 
the proper difference of latitude, and thro' D draw 
DB parallel to CE: then AB will be the direct d 
ſtance. To find which by calculation, it will be, (by 
reQangular trigonometry, ) 
R: AD :: Sec. A: AB. 


j. e. As radius - > 0008 
is to the proper diff of latitude - 161 2-7 2 
ſo is the ſecant of the-courſe - 34, 40 10.084 


to the direct diſtanee 195-8 22917 

Casz VII. One latitude, courſe, and departure 115 
ven; to find the other latitude, diſtance failed, and di 
ference of longitude. 


ExameLe. Suppoſe a ſhip ſails from the h_ ; 


t Il. 


„north, ſouth 42 33“ eaſt, until ſhe has made 
N 116 org Required the latitude ſhe is 
in her direct diſtance ſailed, and how much the has al- 


tered her longitude. 


GEoMETRICALLY. 1. Having drawn the meridian 


10.) make the angle BAD equal to 42* 33'. 
_ FD ele to AB - the diſtance of 116, which 
wil meet AD in D. Let fall upon AB the perpen- 
dicular DB. Then AB will be the proper difference 
of latitude, and AD the direct diſtance: to find which 
by calculation, firſt, for 5 diſtance AD it will be (by 
ular trigonometry, 
wenge aA BD :: R: AD. 
; e. As the fine of the courſe 42%, 33' - 9.83010 
is to the departure 0 116 - 2.06446 
ſo is radius - - 10.00000 
to the direct diſtance - 171.5 - 2.23436 
Then for the proper difference of latitude, it will be, 


by rectangular trigonometry, 
1 , l 


i, e. as the tang. of the courſe 42%, 33* 9.96281 
is to the departure 116 - 2.06446 
ſo is radius - - I 0.00000 
to the proper difference of latitude 126.4 2.10165 
equal to 25 6': conſequently the ſhip has come to the 
latitude of 5 2 3zo' north; and ſo the meridional dif- 
ference of latitude will be 212.2. 

2. Produce AB to E, till AE be equal to 212.2; 
and through E draw EC parallel to BD, meeting AD 
produced ina C; then EC will be the difference of lon- 
gitude; to find which by calculation, it will be, (by 
rectangular trigonometry, ) 

SF. 1+ ih . 
i. e. As radius — Io. ooo 
is to the merid diff. of latitude 212.2 - 2.32675 
ſo is the tang. of the courſe 42% 33% 9.96281 
to the min. of diff. of longitude 194.8 - 2.28956 
_ to 30 14 48”, the difference of longitude eaſt - 
erly. 

This might have been found otherwiſe, thus: be- 
caule the triangles ACE, ADB, are ſimilar; therefore 


it will be, 

| AB: BD:: AE : EC. 
i.e, As the proper diff, of latitude 126.4 2.10165 
is to the departure - 116 2.06446 
{0 18 the enlarged diff of lat. - 212.2 2.32675 
to min. diff. of longitude - 194.8 2.28956 
: Cast VIII. Both latitudes and departure given, to 
and courſe, diſtance, and difference of longitude, 

Exaurrx. Suppoſe a ſhip from the latitude of 46 
20 N. fails between ſouth and weſt, till ſhe has made 
of departure 126.4 miles; and is then found by obſcr- 
ation to be in the latitude of 43® 35* north: Requi- 
” the courſe and diſtance ſailed, and difference of 
ongitude. 

| GromErRICALLY, Draw AK (ne 20.) to repreſent 
ne meridian of the {hip in her firft latitude ; ſet off 
= t AC, equal to 165, the proper diſſerence of la- 
| "py Draw BC perpendicular to AC, equal to 

20.4 the departure, and join AB. Set off from A, 
Pe equal 10 233.3, the enlarged difference of la- 
r and throuph K draw K D parallel to BC, 
5 ang AB produced in D; ſo the caſe is conſtrue- 

ad DK will be the difference of longitude, AB 


te diſtance, and the angle A the courſe; to flad 
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which, 
| By CALCULATION! 
8 For DC the difference of longitude, it will 


AC:CB:: AK : KD. 
i. e. As the proper diff. of latitude 165 2.21748 


is to the departure GEM 126.4 2.10175 
ſo is the enlarged diff. of latitude 233.3 2.36791 
to min. of diff. longitude - 178.7 2.25218 


equal to 2 58' 42”, the difference of longitude 
welterly. 


Then for the courſe it will be, (by rectangular tri- 


gonometry, ) 
AC: BC::R:T, A. 

i. e. As the proper diff. of latitude 165 2.21748 
is to departure 5 126.4 2.10175 
ſo is radius - - Io. o oo 
to the tangent of the courſe 37, 27“ 9.88427 
which, becauſe the ſhip ſails between ſouth and weſt, 
— be ſouth 37, 27 weſt, or SW4S 69 zo' welt- 
erly. | 

Laſtly, For the diſtance AB, it will be, (by rec- 
tangular trigonometry, ) 

| 8, A: BC::R: AB. 
i. e. As the fine of the courſe 37, 27% 9.78395 
is to the departure - 126.4 2. 10175 
ſo is radius - - 10.00000 
to the direct diſtance - 207.9 - 2.31780 

CasE IX. One latitude, diſtance failed, and depar- 
ture given; to find the other latitude, difference of lon- 
gitude, and courſe. 

ExamPLE. Suppoſe a ſhip in the latitude of 48® 
33? north, ſails between ſouth and eaſt 138 miles, and 
has then made of departure 112.6: Required the la- 
titude come to, the direct courſe, and difference of lon- 
gitude. 

GEOMETRICALLY. 1. Draw BD (no 21.) for the 
meridian of the ſhip at B; and parallel to it draw FE, 
at the diſtance of 112.6, the departure. Take 138, 


the diſtance, in your compaſſes, and fixing one point 


of them in B, with the other croſs the line FE in the 
point E; then join B and E, and from E let fall upon 
BD the perpendicular ED; ſo BD will be the pro- 
per difference of latitude, and the angle B will be the 
courſe; to find which, by calculation, 

Firſt, For the courſe it will be, (by rectangular tri- 


onometry, 

, Po) BE: R:: DE: 8, B. 
i. e. As the diſtance - 138 - 2.13988 
is to radius - 3 10.00000 
ſo is the departure - 113.6 - » 2.05154 
to the fine of the courſe - 54 4” - 9.91166 
which, becauſe the ſhip ſails between ſouth and eaſt, 
will be ſouth 54 41 eaſt, or SE 0? 41” eaſterly. 

Then for the difference of latitude, it will be, (by 
rectangular tiigopometry, ) 


R: BE:: Co 8, B: BD, 


i. e. As radius - - 10.00000 
is to the diſtance . pal: -- 2.13988 
ſo is the cu-fine of the courſe 54 41? = 9.76200 
to the difference of latitude 79.8 - 1.90188 


equal to 19 19. Conſgqurnily the ſhip has come to 
the latitude of 47? 13%. Hence the meridional dif- 
ference of latitude will be 117.7. 
zdly, Produce B to A, till BA be equal to 117.7 1 
212 
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350 NAVIGATION. C 
vac rer and through A draw AC parallel to DE, meetiog BE fo is the co-line of the courſe 33% 45% 991982 
produced in C; then AC will be the difference of lon: to the difference of latitude 46.56 1.668 tu 


TIC 


gitude; to find which by calculation, it will be, 


BD: DE:: BA: AC. 
i. e. As the proper diff. of latitude 79.8 1.90180 
is to the departure + 708 112.6 2.05154 
ſo is the enlarged diff. of latitude 117.7 2.07078 
to the diff. of longitude - 166.1 2.22044 


equal to 2? 46' 06”, the difference of longitude eaſt- 
erly. | 

= From what has been ſaid, it will be eaſy to 
ſolve a traverſe according to the rules of Mercator's 
ſailing. 

1 Suppoſe a ſhip at the Lizard in the la- 
tit ude 0 oo? north, is bound to the Madera in the 
latitude of 32, 20? north, the difference of longitude 
tween them being 11, 40, the welt end of the Ma- 
dera lying ſo much to the weſtward of the Lizard, and 
conſequently the dire& courſe and diſtance (by Caſe 2. 
of this Sect.), is fouth 26? 15* welt 1181.9 miles; 
but by reaſon of the winds ſhe is forced to fail on the 
following courſes, (allowance being made for lee-way 
and variation, &c.), viz. $SSW 44 miles, S5W + weſt 
36 miles, SWIS 56 miles, and SbE 28 miles: Requi- 
red the latitude the ſhip is in, her bearing and diſtance 
from the Lizard, and her direct courſe and diſtance 
from the Madera, at the end of theſe courſes, | 

The geometrical conſtruction of this traverſe is 
performed by laying down the two ports accord- 
ing to conſtruction of Caſe 2. of this Section, and the 
ſeveral courſes and diſtances according to Caſe 3. by 
which we have the following ſolution by calculation. 

1. Courſe SSW, diſtance 44 miles. 
For difference of latitude, 


As radius . - 

is to the diſtance - 4 - 1.64345 
ſo is the co-ſine of the courſe 22%, 30!“ g.96562 
to the difference of latitude 40.65 1.60907 


and ſince the courſe is ſoutherly, therefore the lati- 
tude come to will be 49 20“ north, and conſequent - 
ly the meridional difference of latitude will be 61.8. 


Then, 8 
For difference of longitude. 
As radius . 


2 ; = Io. 00000 
is to the enlarged diff. of lat. 61.8 * 1.79099 
ſo is the tang. of the courſe 229, 30* - 9.61722 
to min. of diff. of longitude 25.6 =» 1.40821 


2. Courſe 85 W + weſt, diſtance 36 miles. 
For difference of latitude. 


As radius - - - 10.00000 
is to the diſtance - 36 - 1.55630 
ſo is the co-fine of the courſe 16, 522 9 98090 
to the difference of latitude 34-46 + . 1.53720 


and ſince the courſe is ſoutherly, therefore the latitude 
come to will be 489 45%. Hence the meridional dif- 
ference of latitude will be 53.4. Then, 


For difference of longitude. 
As radius - - 


4 44 £1 * Io. oooOO 
is to the enlarged diff. of lat. 53-4 1.727 

ſo is the tang. of the courſe 16,, 52? DEBATE 
to the difference of longitude 16.19 1.20925 


3. Courſe SW5S, diſtance 56 miles. 
For difference of latitude. 
As radius - R - 


Ac : I0,00000 
is to the diſtauce . 56 — 


1.74819 


Io. oOOO0 


conſequently the latitude come to is 4) 507; and 04 
fore the enlarged difference of latitude oil tet 


„Then, 


For difference of longitude. 
As radius - 


1 , 19.0009 
is to the enlarged diff. of lat. 69.2 1.84011 
ſo is the tang. of the courſe 4339, 45) 9.82489 
to the difference of longitude 46.24 1.66550 


4. Courſe SbE, diſtance 28 miles, 
For difference of latitude, 
As radius - - - 
is to the diſtance - 28 * 1.44716 
ſo is the co-fine of the courſe 11, 15” 
to the difference of latitude 27.46 1.43873 
conſequently the latitude come to will be 4, 31“; and 
hence the meridional difference of latitude will be 44.2, 
Then, 
For difference of longitude. 

As radius - 


1 he en] d diff. of 1 p * 
is to the enlarged diff. of lat. 43-2 1.63548 
ſo is the tang. of the courſe 119, 15' 9.29866 


to the diff. of longitude 8.59 0.9344 

Now theſe ſeveral courſes and diſtances, toge· 
ther with the difference of latitude and longitude 
belonging to each of them, being ſet down in their 
proper columns in the Traver/e Table, will Rand as 
follow. 


Courſe. Diſtances. Dif. of Tat. Dif. of Tmget. 


N. S. Z. | W. 
| — — 1 6 
SW — 44.—— 40.65 — 25.6 
WW — 36.——134.46(—— 16.16 
SWS — 56.—— 46.56 |-—— 49-24 
8E — — ys enen 27.46 8.56 — 
Diff. of Lat. 149.131 8.59 2 
0.59 


Diff of Lone. 79 44 


— 


Hence it is plain that the ſhip has made of ſouth- 
ing 149.13 minutes, and conſequently has come to 
the latitude of 47 317 north, and fo the meridion- 


al difference of latitude between that and her firlh la- 


titude will be 226.1 : And ſince ſhe has made of dif- 
ference of longitude 79.44 minutes weſterly; there- 
fore, for the direct courſe and diſtance between the Li- 
zard and the ſhip, it will be, (by Caſe 2. of thi Seve 


tion. 


For the direct courſe. 
As the merid. diff. of latitude 226,1 - 2-3543® 
1s to radius . « 4 10.0000 
ſo is the difference of longitude 79.44 1.99054 
to the tang. of the courſe - 192? 22? 954593 


which, becauſe the difference of latitude is ſoutherly 
and the difference of longitude weſterly, will be ſout 
199 22” weft, or SW 82 7? welterly. Then, 

For the dire& diſtance. 
As radius - 


is to the proper diff. of lat. 149.13 
ſo is the ſecant of the courſe 19 222 


1000009 
2.17349 
10.0253 
10 


Il 


riet 


| he direct diſtance += 158 - 2.19879 
Pon the latitude the ſbip is 10 N 47⁵,j31 N 


ſubttact the lat. of the Madera 34692 „ 20 
and there remains - - 15 „ 11 


equa] to 911 minutes, the proper difference of latitude 

between the ſhip and the Madera. 

Again, from the merid. parts anſwe *- : $248.4 
ing to the latitude the ſhip 1s 1n 


Take the meridional parts anſwering " 


the latitude of the Madera 2052.0 


and there remains 2 - 1196.4 
the enlarged difference of latitude between the ſhip 
and the Madera, Fo a 
Alſo, from the diff. of long. between | 1 

the Lizard and the Madera 10 W 
Take the difference of of lon. between 5 


44 W 
the Lizard and the ſhip I „ 19755 W 


and there remains - - 10, 20 
equa] to 620.56 min. of difference of longitude be- 
tween the ſhip and the Madera weſterly. 


Then for the direct courſe and diſtance between the 


ſhip and the Madera, it will be, 
For the dire& courſe : 
As the merid. diff. of latitude 1196.4 3-07788 
is to radius - - 10.00000 
ſo is the difference of longitude 620.56 2.79278 
to the tang. of the courſe 29”, 25” 714 
a For the direct diſlance: ET IVY 
As radius - - - I0.00000 
is to the proper diff. of latitude 911 2.95952 
ſo is the ſecant of the courſe 27, 25 10.05 174 
to the direct diſtance - 1027 3.01126 
11. It 18 very common in working a day's reckon- 


ing at ſea, to find the difference of latitude and depar- 


ture to each courſe and diſtance ; and adding all the 
departures together, and all the differences of lati- 
tudes for the whole departure, and difference of lati- 


tude made good that day, from thence (by Caſe 8. of 


bis Section) to find the difference of longitude, &c. 
made good that day. Now that this method is falſe, 
will evidently appear, if we conſider that the ſame de- 
parture, reckoned on two different parallels, will give 
unequal differences of longitude ; and conſequently, 
when ſeveral departures are compounded together and 
reckoned on the ſame parallel, the difference of longi- 
— reſulting from that cannot be the ſame with the 
— of the differences of longitude reſulting from the 
rreral departures on different parallels ; and theręfore 
33 choſen, in the laſt example of a traverſe, to 
-n 8 difference of longitude anſwering to each par- 
= ar courſe and diſtance, the ſum of which mult be 
e true difference of longitude made good by the ſhip 
on theſe ſeveral courſes and diſtances. 
=P We ſhewed, at Art. 3. of this Section, how to 
"Mut a Mercator”s chart; and now we ſhall pro- 


—_ its ſeveral uſes, contained in the following pro- 


Paon. I. Let it be required to lay down a place 


v f ; 
pon the chart, its latitude, and the difference of lon- 


Itud . 
838 it and ſome known place upon the chart 


Vor. VII. the known my be the Lizard Iy- 


» es - ů ——̃ — — — — 


NAVIGATION. 


ing on the parallel of 50 oo? north, and the place toPractic 


be laid down St Katharine's on the eaſt coaſt of Ame- 
rica, differing in longitude from the Lizard 429 36, 
lying ſo much to the weſtward of it. 

Let L repreſent the Lizard on the chart, (ſee 
No 12.) lying on the parallel of 50 oo? north, its 
meridian. Set off AE from E upon the equator E 
429 36), towards Q, which will reach from E to F. 
Through F draw the meridian FG, and this will be 
the meridian of St Katharine's; then ſet off from Q to 
H upon the gradueted meridian QB, 28 degrees; aud 
thro? H draw the parallel of lotitude HM, which will 
meet the former meridian in K, the place upon the 
chart required. 

Pros. II. Given two places upon the chart, to 
find their difference of latitude and diffcrence of lon- 
gitude. | 

Through the two places draw parallels of latitude; 
then the diſtance between theſe parallels, numbered in 
degrees and minutes upon the graduated meridian, will 
be the difference of latitude required; and thro? the 
two places drawing meridians, the diſtance between 
theſe, counted in degrees and minutes on the equator or 
any graduated parallel, will be the difference of lon- 
gitude required. | 

Pros. III. To find the bearing of one place from 
another upon the chart. | 

ExAamPLE. Required the bearing of St Katharine's 
at K (ſee Ne 12.) from the Lizard at L. 

Draw the meridian of the Lizard AE, and join K 
and L with the right line KL; then by the line of 
chords gap. the angle KLE, and with that 
entering the tables, we ſhall have the thing requi- 
red. 

This may alſo be done, by having compaſſes drawn 
on the chart, (ſuppoſe at two of its corners) ; then lay 
the edge of a ruler over the two places, and let fall a 
perpendicular, or take the neareſt diſtance from the 
centre of the compaſs next the firſt place, to the ruler's 
edge; then with this diſtance in your compaſles, ſlide 
them along by the ruler's edge, keeping one foot of 
them cloſe to the ruler, and the other as near as you 
can judge perpeadicular to it, which will deſcribe the 
rhumb required. 

Pros. IV. To find the diſtance between two given 
places upon the chart. 

This problem admits of four caſes, according to 
the ſituation of the two places with reſpe& to one an- 
other. 


Case I. When the given places lie both upon the 


equator. 

In this caſe their diſtance is found by converting the 
degrees of difference of longitude intercepted between 
them into minutes. 

Case II. When the two places lie both on the ſame 
meridian. 

Draw the parallels of thoſe places; and the degrees 
upon the graduated meridian, intercepted between thoſe 
parallels, reduced to minutes, give the diſtance re- 
quired. | 

Cask III. When the two places lie on the ſame 
parallel. 

ExAMrIE. Required to find the diſtance between 
the points K aud N (ſee Ne 12.) both lying on the 


parallel of 28 oo? north. Take from your ſcale the 
N 30 G chord 
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NAVIGATION. 


PracTict chord of 60® or radius in your compaſſes, and with 


that extent on KN as a baſe make the 1ſoſceles triangle 
KPN; then take from the line of fines the co-Gne of 
the latitude, or ſine of 72%, and ſet that off from P to 
S and T. Join 8 and T with the right line ST, and 
that applied to the graduated equator will give the de- 
grees and minutes upon it equal to the diſtance; which, 
converted into minutes, will be the diftance required. 

The reaſon of this is evident from the ſection of Pa- 
rallel Sailing: for it has been there demonſtrated, that 
radius is to the co-line of any parallel, as the length 
of any arch on the equator, to the length of the ſame 
arch on that parallel, Now in this chart KN is the di- 
ſtance of the meridians of the two places K and N up- 
on the equator ; and ſince, in the triangle PNK, ST 
is the parallel to KN, therefore PN: PT: : NK: TS. 
Conſequently T'S will be the diſtance of the two places 
K and N upon the parallel of 28. | 

If the parallel the two places lie on be not far from 
the equator, and they not far aſunder; then their di- 
ſtance may be found thus: Take the diſtance between 
them in your compaſſes, and apply that to the gradua- 
ted meridian, ſo as the one foot may be as many mi- 
nutes above as the other is below the given parallel; 
and the degrees and minutes intercepted, reduced to 
minutes, will give the diftance, 

Or it may alſo be found thus : Take the length of 
a degree on the meridian at the given — and 
turn that over on the parallel from the one place to 
the other, as oft as you can; then as oft as that ex- 
tent is contained between the places, ſo many times 
60 miles will be contained in the diſtance between 
them. | 

Case IV. When the places differ both in longitude 
and latitude, 

ExamPLE. Suppoſe it were required to find the di- 
ou between the two places à and e upon the chart, 

* 

Prob. II. Find the difference of latitude between 
them; and take that in your compaſſes from the gra- 
duated equator, which ſet off on the meridian of a, 
from a to h; then thro? b draw bc parallel to de; and 
taking ac in your compaſſes, apply it to the gradua- 
ted equator, and it will ſhew the degrees and minutes 
contained in the diſtance required, which multiplied 
by 60 will give the miles of diſtance. 

The 4 of this is evident from Art. 6. of this 
Section for it is plain ad is the enlarged difference of 
latitude, and @b the proper; conſequently ae the en- 
larged diſtance, and ac the proper. 

Pros. V. To lay down a place upon the chart, its 
Jatitude and bearing from ſome known place upon 
the chart being known, or (which is the ſame) * 
the courſe and difference of latitude that a ſhip has 
made, to lay down the running of the ſhip, and find 
her place upon the chart. | 

ExameLs. A ſhip from the Lizard in the lati- 
tude of 50 00? north, ſails SSW till ſhe has differed 
ay latitude 36? 40%. Required her place upon the 
chart, 

Count from the Lizard at L, on the graduated me- 
ridian downwards (becauſe the courſe is Lutherly) 36? 
40* to 1 ; through which draw a parallel of lati- 
tude, which will be the parallel the ſhip is in; then 
from L draw a 88 W line L/, cutting the former pa- 


2 in 7 and this will be the ſhip's place upon 0 
chart. . 

Pros. VI. One latitude, courſe, and diſtance, (ail. 
ed, given; to lay down the running of the ſhip, and 
find her place upon the chart. 

ExameLE. Suppoſe a ſhip at à in the latitude of 
20 oO north, fails north 37 20, eaſt 191 miles: 
Required the ſhip's place upon the chart. a 

Boa drawn the meridian and parallel of the place 
a, ſet off the rhumb-line ae, making with ab an anple 
of 37 20; and upon it ſet off 191 from atoc; thro 
c draw the parallel cb; and taking 45 in your com- 
paſſes, apply it to the graduated equator, and obſerve 
the number of degrees it contains; then count the 
ſame number of degrees on the graduated meridian from 
C to h, and through h draw the parallel he, which 
will cut ac produced in the point e, the ſhip's place 
required. 

Pros. VII. Both latitudes and diſtance ſailed, gi. 
ven; to find the ſhip's place upon the chart. 

ExamyeLE. Suppoſe a ſhip Els from a, in the lati. 
tude of 20 o' north, between north and caſt 191 
miles, and is then in the latitude of 45 oo? north: 
Required the ſhip's place upon the chart. | 

Draw de the parallel of 455, and ſet off upon the 
meridian of à upwards, a þ equal to the proper differ- 
ence of latitude taken from the equator or graduated 
parallel. Through & draw bc parallel to de; then with 
191 in your compaſſes, fixing one foot of them in a, 
with the other croſs be in c. Join @ in c with the right 
line ac; which produced will meet de in e, the ſhip's 
place required. 

Pros. VIII, One latitude, courſe, and difference 
of longitude, given; to find the ſhip's place upon the 
chart, 

ExAamPLE. Suppoſe a ſhip from the Lizard in the 
latitude of 50® oo? north, ſails SW4W, till her dit- 
ference of longitude is 42 36'; Required the ſhip's 
place upon the chart. 

Having drawn AE the meridian of the Lizard at L, 
count from E to F upon the equator 42* 36'; and 
through F draw the meridian EG; then from L craw 
the SWW line LK, and where this meets FG, as at 
K, will be the ſhip's place required. : 

Pros. IX. One latitude, courſe, and departure, gi- 
ven; to find the ſhip's place upon the chart, 8 

ExamPeLE. Suppoſe a ſhip at à in the latitude of 20 
©0? north, ſails north 37 20 eaſt, till ſhe has made 
of departure 116 miles: Required the ſhip's place up. 
on the chart. ] of 

Having drawn the meridian of a, at the diſtance . 
116, draw parallel to it the meridian 4%. Draw the 
rhumb-line c, which will meet / in ſome por hl 
then through c draw the parallel ch, and ab wil 
the proper difference of latitude, and bc the departure. 
Take ab in your compaſſes, and apply it to the . 
tor or graduated parallel; then obſerve the num 4 1 
degrees it contains, and count ſo many on the 82 
ted meridian from C upwards to 4. Through Come 
the parallel Se, which will meet ac produced , : 
point as e, which is the ſhip's place upon the cha A 

Pros. X. One latitude, diſtance, and departures 
given; to find the ſhip's place upon the chart. £200 

ExamPLE. Suppoſe a ſhip at @ in the latitude 0 
oo north, ſails 191 miles between north and ca 2 


aft II. 


ortet then is 


found to have made of Le 116 miles: 
i he ſhip's place upon the chart. 
Mg dra the — and parallel of the place 
1, ſet off upon the parallel am equa] to 116, and thro? 
4 draw the meridian .. Take the given diſtance I91 
in your compaſſes; ſetting one foot of them in a, with 
the other croſs / in c. Join ac, and through c draw 
the parallel ch; ſo cb will be the departure, and ab the 
roper difference of latitude ; then proceeding with 
this, as in the foregoing problem, you will find the 
ſhip's place to be e. . 

Pzos. XI. The latitude failed from, difference of 
latitude, and departure, given; to find the ſhip's place 
upon the chart. 5 bg 1; 

ExamrLe. Suppoſe a ſhip from à in the latitude of 
209 OO north, ſails between north and eaſt, till ſhe be 
in the latitude of 45 oo' north, and is then found to 
have made of departure 116 miles: Required the ſhip's 
place upon the chart. * 4 

Having drawn the meridian of a, ſet off upon it, 
from a to b, 25 degrees, (taken from the equator or 
graduated parallel), the proper difference of latitude; 
then through 5 draw the parallel bc, and make bc equal 
to 116 the departure, and join ac. Count from the 
parallel of a on the graduated meridian upwards to 5 
25 degrees, and through + draw the parallel he, which 
will meet ac produced in ſome point e, and this will be 
the place of the ſhip required. | 

13. In the ſection of Plane Sailing, it is plain, that 
the terms meridional diſtance, departure, and difference 
4 longitude, were {ynonimons, conſtantly ſignifying the 

ame thing; which evidently followed from the ſuppo- 
ſition of the earth's ſurface being projected on a plane 
in which the meridians were made parallel, and the de- 


grees of latitude equal to one another and to thoſe of 


the equator. But fince it has been demonſtrated (in 
this ſection) that if, in the projection of the earth's 
ſurface upon a plane, the meridians be made parallel, 
the degrees of latitude muſt be unequal, ſtill increaſin 
the nearer they come to the pole ; it follows, that theſe 
2 mult denote lines really different from one ano- 
er. 


96. Of Oblique Sailing. 


Tas queſtions that may be propoſed on this head 
being innumerable, we ſhall only give a few of the 
moſt uſeful. 

Pros. I. Coaſting along the ſhore, I ſaw a cape 
bear from me NNE ; then I ſtood away NW W 20 
miles, and I obſerved the ſame cape to bear from me 
NEUE: Required the diſtance of the ſhip from the 
cape at each ſtation. | 

lll, GzeomeTrICaLLY, Draw the circle NWSE(N® 22.) 
t0 repreſent the compaſs, NS the meridian, and WE 
eaſt and weſt line, and let C be the place of the 
= in her firſt ſtation; then from C ſet off upon the 

oW line, CA 20 miles, and A will be the place 
of the ſhip in her ſecond Ration. 
SS C draw the NNE line CB, and from A draw 
= parallel to the NEJE line CD, which will meet 
* in mo place of the cape, and CB will be the di- 
: ce of it from the ſhip in its firſt ſtation, and AB 
e diſtance in the ſecond: to find which, 
SITS By CaicuLanion; 
the triangle ABC are given AC, equal to 20 
1 


NAVIGATION. 
miles; the angle ACB, equal to 789 45%, the diſtance P 


between the NNE and NW W lines ; alſo the angle 
ABC, equal to BCD, equal to 339 45”, the diſtance 
between the NNE and NEZE lines; and conſequently 
the angle A, equal to 67® 30", 

Hence for CB, the diſtance of the cape from the 
ſhip in her firſt ation, it will be (by oblique trigono- 


metry ) 
A 8. 51 N AC:: 4 won" : CB, 

i. e. As the fine of the angle $* 48”. - 9. 

is to the diſtanee run AC N - 44 — - 45 
ſo is the fine of BAC - 67, 30 9.96562 
to CB as - 33-26 - 1.52191 
the diſtance of the cape from the ſhip at the firſt ſta- 
tion. Then for AB, it will be, by oblique trigono- 


S. ABC: AC::S. ACB: AB. 


metry, 


i. e. as the fine of B - 33%, 45' - 9.74474 
is to AC - - 20 — 1.30103 
ſo 1s the fine of C - 78-45 - 9.99157 
to AB - - 31 - 1.54786 


35+ 
the diſtance of the ſhip from the cape at her ſecond 
ſtation, 

Pros. II. Coaſting along the ſhore, I ſaw two head- 
lands ; the firſt bore from me NEZE 17 miles, the 
other $SSW miles: Required the bearing and diſtance 
of theſe headlands from one another. 

GeomeTRICALLY, Having drawn the compaſs 
NWSE (Ne 23.) let C _— the place of the ſhip ; 
ſet off upon the NEZE line CA 17 miles from C to 
A, and upon the SSW line CB 20 miles from C to 
B, and join AB: then A will be the firlt headland, 
and B the ſecond; alſo AB will be their diſtance, and 
the angle A will be the bearing from the NEN line: 
to find which, 

By CALCULATION ; | 

In the triangle ACB are given, AC 17, CB 20, and 
the angle ACB equal to 101 15?, the diſtance be- 
tween the NEZE and SSW lines. Hence (by oblique 
angular trigonometry) it will be 
As the ſum of the ſides AC and CB 
- to their difference - - 3 0.47712 
o is the tang. of the ſum : 

of the 4 A and B * 39% 32% N 
to the tang. of half their diff. 3 , 49 8.82309 
conſequently the angle, A will be 43 11, and the 
angle B 35 347; alſo the bearing of B from A will 


- 37 1.56820 


be SbW 1 49 weſterly, and the bearing of A from B 


will be NE 1* 497 calterly. 
Then for the diſtance AB, it will be, (by oblique 
angular trigonometry), 


S. A;:CB::S. C: AB. 


i. e. As the fine of A - 43%, 11” <- 9.83327 
is to CB - - 20 - 1.30103 
ſo is the fine of C „10% Is - 9 99157 
to AB - - 28.67 - 1.45733 


the diſtance between the two headlands. 

Pros. III. Coaſting along the ſhore, I ſaw two 
headlands ; the firſt bore from me NW3N, and the 
ſecond NNE; then ſtanding away EN + northerly 20 
miles, I found the firſt bore from me WNW + weſter- 
ly, and the ſecond N&W + weſterly: Required the 
bearing and diſtance of theſe two headlands. 

| GeomeTrICALLY. Having drawn the compaſs 
NWSE (No 24.) let C repreſent the firſt place of the 
30 G 2 ſhip; 


* 
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NAVIGATION. 
PRACTICE ſhip; from which draw the NW}N line CB, and the 


NNE line CD, alſo the E4N 4 N line CA, which make 
equal to 20. From A draw AB parallel to the WNW 
+ W line, and AD parallel to the NSW 4 W meeting 
the two firſt lines in the points B and D; then B will 
be the firſt and D the ſecond headlands. | 
points B and D, and BD will be the diſtance between 
them, and the angle CDB the bearing from the NNE 
line: to find which, | 
By CarcvuLartioON ; 

1. In the triangle ABC are given the angle BCA, 
equal to 1049 04”, the diſtance between the NW4N 
line, and the ENEXE line; the angle BAC, equal to 
369 34', the diſtance between the WSWZW line and 
the WNW + W line; the angle ABC equal to 39* 22), 
the diſtance between the ESE E line; and the SWS 
line, alſo the fide CA equal to 20 miles: whence for 
CB, it will be (by oblique trigonometry) 


As the fine of CBA - 39®, 222 9.80228 
is to AC - - 20 - 1.30103 
fo is the line of CAB < 36, 34/ — 9.77507 
to CB - - 18.79 1.27382 


the diſtance between the firſt headland and the ſhip in 
her firſt ſtation, 

2. In the triangle ACD, are given the angle ACD, 
equal to 47 40“, the diſtance between the ENEZE 
line, and the NNE line; the angle CAD, equal to 
92 497, the diſtance between the WSW W line; and 
the NSW Wine, the angle CDA equal to 39% 227, 
the diſtance between the 88 W line and the SEE 
line; alſo the leg CA equal to 20. 

Hence for CD, it will be (by oblique trigonome- 


try) 
As the ſine CAD - , « 495. 


9.80228 
is to AC - - 20 - 1.30103 
ſo is the fine of CAD — 92, 34' 9.99960 
to CD - — 31.5 - 1.49835 


the diſtance between the ſecond headland and the ſhip 
in her firſt (tation. | 
3. In the triangle BCD are given BC 18.79, CD 
31.5, and the angle BCD equal to 5615“, the di- 
ſtance between the NWN line and the NNE line. 
Hence for the angle CDB, it will be (by oblique 


trigonometry) 


As the ſum of the ſides 50.29 - 1.70148 
is to the difference of ſides 12.71 - 1.10415 
ſo is tangent of 4 ſum of 

the unknown angles 08% $3- - 1687099 
to tang. of half their diff. - 25 , 18 9.67458 


conſequently the angle CBD is 87 107, and the angle 
CDB 369 35“. Hence the bearing of the firſt head- 
land from the ſecond will be 8 599 8%, W or 
SW4W+3W nearly; and for the diſtance between them, 
it will be, 


As the fine of BDC - 36% 3% 9778 
is to BC . - 18.79 = 1.27382 
fo is the fine of BOD — 56% 15* - 9.91985 
to BD - - "1% - 1.41843 


the diſtance between the two headlands. 

This, and the firſt problem, are of great uſe in 
drawiug the plot of any harbour, or laying down any 
ſea- coaſt. 

Suppoſe a ſhip that makes her way good within 64 
points of the wind, at north, is bound to a port bear- 
ing calt 86 miles diſtance from her: Required the 


. 


Join the 


courſe and diſtance upon each tack, to gain the 2 


tended port. 
GEOMETRICALLY. Having drawn the com 
SW, (No 25.) let C „ the ſhip's . 
off upon the eaſt line CA 86 miles, ſo A will be the 
intended port. Draw CD and CB on each ide of the 
north line at 64 points diftance from it, and through 
A draw AB parallel to CD meeting CB in B; then the 
ENEZE line CB, will be the courſe of the ſhip upon 
the ſtarboard tack, and CB its diſtance on that tack ; 
alſo the ESEZE line Ab, will be the courſe on the 
larboard tack, and BA the diſtance on that tack; to 
find which, 
By CarcuLaTioNn; 
In the triangle ABC are given the angle ACB, 
equal to 16 53, the diſtance between the eaſt and 
ENEZE line; the angle CBA, equal to 146* 145 
the diſtance between the ENEzE and the WNW:W 
lines; the angle BAC equal to 16 53, the diſtance 
between the eaſt and ESE E lines; alſo AC 86 miles, 
Hence, fince the angle at A and C are equal, the legs 
CB and BA will likewiſe be equal; to find either of 
which (ſuppoſe CB) it will be (by oblique angled tri- 


gonometry ) | 
As the fine of B - 1469, 14 - 9.74493 
is to AC wv 2+ - 1.93450 


ſo is the fine of A + 9.46303 


1.65260 


16.53 - 
to CB - £ 


44-94 
the diſtance the ſhip mult 10 on each tack. 
There is a great variety of uſeful queſtions of this 
nature that may be propoſed; but the nature of them 
being better underſtood by practice at ſea, we ſhall 
leave them, and go on to Great Circle Sailing. 


96. Great Circle Sailing. 


Anf many caſes might be propoſed in this kind 
of ſailing ; but as they ſerve rather for exerciſes in the 
ſolution of ſpheric triangles than for any real uſe to- 
wards the navigating of a ſhip, we ſhall only give the 
ſolution of one problem, as being the moſt generally 
uſeful. 

Pros. Given the latitudes and longitudes of two 
places on the earth: Required the neareſt diſtance onthe 
ſarface, together with the angles of poſition (or that 
which a great circle, paſſing over both places, makes 
with the meridian of one of them) from either place to 
the other. f 

Cask I. When both places lie under the ſame mer! 
dian, their difference of latitude ſhews their neareſt di- 
ſtance. 5 

Cas II. When the two places lie under the equi: 
tor, their diſtance is equal to the difference of longi- 
tude between them. ' 

Cask III. When the places lie under the ſame pa 
rallel of latitude. 

Exaurrz. What is the leaſt diſtance ex 
Mary's in Lat. 379 oo' N. Long. 1 M of my 
Cape Henry, in Lat. 37? oOo Long. 76% 23 * TY 

Deſcribe a circle PESQ repreſenting the _ oy 
of one of the places; ſuppoſe of the _ ” OY 
St Mary's; draw the line E repreſenting mn | 
tor, and at right angles to it draw the 7 
for the axis of the earth, the extremity - 0 
P, is the north pole, and S the ſouth pole; 


the 
this circle lay off from P to A the complement 0 Ny 


II. 


cx latitude of St Mary's, the eaſtern place. On the 


equator, from Q to C, lay off the difference of longi- 
tude between the two places; and through the points 
p, C, 8, deſcribe a circle, which will be the meridian 
of the other place Cape Henry ; on which lay from 
Pto B the co-latitude of this place, which 1s done 
by deſcribing the arc Aa about the pole P according 
to the rules of projection, at the diſtance of the co- 
latitude, Through the points ABD deſcribe a great 
circle ; then will A repreſent St Mary's, and B Cape 
Henry ; PA and PB are their co-latitudes ; the angle 
APB, which is meaſured by the arc QC, is the dif- 
ference of longitude ; the arc AB is the neareſt di- 
tance of theſe places; the angle PAB is the angle of 
poſition from A to B; and the angle PBA is the 
angle of poſition from B to A. The arc AB, and the 
angle PAB or PBA, may be meaſured according to 
the rules laid down under the article PxoJEcT1ON. 
Now, the places having the ſame latitude, PA 1s 
equal to PB, and the angles PAB and PBA are 
likewiſe equal. Therefore if the arc PI be deſcribed, 
making the angle API = 25* 4147, the half of the 
difference of longitude ; PI will be perpendicular 
to AB, and biſe& it. And in the triangle AIP, 
right-angled at I, there will be given the hypothenuſe 
AP = 53 oo' the angle API = 25® 413; to find 
the leg AI = half the diſtance ſought, and the angle 
PAI = the angle of poſition, Then, for the diſtance: 
As radius is to the fine of the hypothenuſe PA, ſo is 
= _— of the given angle API to the fine of the leg 
Or, 


As radius - = 90* oo - 10.00000 
To col. lat. = 37 oo - 9-90235 
So fine 4 diff. long. ="25 414 - 9.63702 
To fine diſt. = 20 751 . 9-53937 


which doubled, gives 40 31“ for the diſtance ; and 
this diſtance, reduced to nautical miles, is 2431 ; leſs 
by 31 than that given by parallel ſailing.— For the 
angle of poſition, As radius is to the co-fine of the 


hypothenuſe PA, ſo is the tangent of the given angle 


API to che co-tangent of the angle A. Or, 
As radius - = 90? © - 10.00000 
To fine lat. - = $7 00 - » 9.77946 
vo tang, 4 dif, long. = 25 411 9.68222 
To co-tang, ang. poſit. 73 51 - 9.46168 
Hence it appears, that to ſail from A to B, or 
from B to A, the ſhip muſt firſt Reer N. 73* 51? W. or 
E. and then gradually increaſe her courlc till ſhe comes 
to I, where it will be due weſt or caſt ; and from 
thence the courſe is to be gradually diminiſhed again 
ail the comes to the other port, where it will be 730 
51 the ſame as ſhe ſet out with. 


Cass IV. When one place has latitude, and the 

Other has none, 
: XAMPLE. What is the neareſt diſtance between 
- iſland of St Thomas, in lat. o oo, and long. 1 ? 
> co-latitude of St Julian is 419 og! ; and the dif- 
2 of longitude between the two places is 66? 
3 the point A (plate CCI, fig. 7.) be St 
1 Ne ng P and S the north and ſouth poles. 
660 the meaſure of the angle ASC, equal to 
: Jul the difference of longitude. Then, as Port 
3 0 = is in ſouth latitude, about S the ſouth pole 
e diltance of Julian's co-latitude, deſcribe the arc 


7, cutting SCP, the meridian of Julian in B through 


NAVIGATION. | 


the points A, B, E, a great circle being defcribed, 
the arc AB is the diſtance ſought. The diſtances 
and angles may now be meaſured according to the 
rules of projection, or it falls under a caſe in ſpheric 
trigonometry :, for, in the quadrantal triangle ASB, 
there are given the co-latitude of St Thomas or 
AS = 9o oo”; the co-latitude of St Julian, or 
SB = 41® o9*; the difference of longitude, or the 
angle ASB = 669 10', from whence all the reſt may 
be found. Or, in the ſupplemental triangle, ACB, 
right-angled at C, there is given the latitude of St 
Julian's, or the leg CB = 48 51'; the difference of 
longitude, or the leg CA = 66 10%, whence the reſt 
may eaſily be found; and hence it will appear, that 
a ſhip failing from the iſland of St Thomas mult firſt 
ſhape her courſe ſouth 51 22' W; and then, by con- 
ſtantly altering her courſe towards the welt, ſo as to 
arrive at Port St Julian on a courſe 8. 719 36' W. ſhe 
w_ have ſailed the ſhorteſt diſtance between theſe 
places. | 

Casz V. When the latitudes of the given places 
are both north, or both ſouth. 

ExameLe. What is the neareſt diſtance between 
the Lizard and the iſland of Bermudas, and allo the 
angles of poſition ?: The difference of longitude of the 
two places is 58911. 

Make PA (Plate CCI. fig. 8.) = 57* 25”, the co- 
latitude of Bermudas; Pa = 40 03”, the co-latitude 
of the Lizard; and with the tangent of Pa deſcribe 
the arc aa. With the ſecant of 58* 11”, the diffe- 
rence of longitude, deſcribe arcs from P and 8, which 

ives the centre of the circle PCS the meridian of the 
3 ; its interſection with aa gives B, the place 
of the Lizard. The arcs of the circle and angles 
may be meaſured by ſpheric trigonometry as before. 
Had the eaſtern place, the Lizard, been put upon 
the primitive circle, the great circle AB would have 
been difficult to deſcribe; and therefore the weltern 
place was put upon it, it being a matter of. indiffe- 
rence which of the places are ſo taken. 

Case VI. When one of the given places has north 
latitude, and the other has ſouth latitude. 

ExamyLEe. What is the neareſt diſtance from the 
iſland of St Helena to the iſland of Bermudas, and al- 
ſo the angles of poſition at each place ; the difference 
of longitude between the two being 57 43? 

Make QA (fig. 9.)=15* 55“, the lat. of St Helena; 
deſcribe the arc aa about P, with the tangent of P a= 
579 25, the co-latitude of Bermudas. Arcs deſcribed 
from P, 8, with the ſecant of 57 43', the difference 
of longitude, will give the centre of the circle PCS, 
the meridian of Bermudas; and its interſection B with 
a a, is the place of Bermudas. Deſcribe a great circle 
through A, B, D; the intercepted arc AB is the di- 
ſtance ſought ; and the angles PAB, ABS, are the 
poſitions required, which mult be meaſured according 
to the rules of ſpheric trigonometry. From the ſo- 
lutions of theſe triangles it will appear, that when a 
ſhip ſails from St Helena to Bermudas on the arc of a 
ou circle, ſhe muſt firſt ſhape her courſe N. 489 00” 


NAVIGATION. 


\PRACTICE pears, that when the places are one in N. latitude, and 


the other in S. latitude; neither of them Doug very 
far from the equator, there is but a ſmall difference 


'between the reſults found by Mercator's and great 
circle ſailing : for, near the equator, the rhumb-lines 


do not differ much from great circles. 
From the ſolution of the foregoing caſes, it is plain, 


that. to ſail on the arc of a great circle, the ſhip muſt 
continually alter her courſe. But as this is a difficulty 


too great to be admitted into the practice of naviga- 


tion, it has been thought ſufficiently exact to effect 
this buſineſs by a kind of approximation, founded up- 


on this principle, that, in ſmall ares, the difference be- 
tween the arc and its tangent is fo little, that they 
may be taken one for the other in any nautical opera- 


tions. Upon this principle, the great circles of the 


earth are ſuppoſed to be made up of ſhort right lines, 
each of which is a ſegment of a rhumb-line. And on 


- this ſuppoſition the ſolution of the following problem 


is founded. 
Having given the latitudes and longitudes of the 


places ſailed from, and bound to; to find the ſucceſſive 


latitudes on the arc of a great circle in thoſe places 
where the alteration in longitude ſhall be a given 
quantity; together with the courſes and diſtances be- 


tween thoſe places. 


1. Find the angle of poſition at each place, and 
their diſtance by one of the preceding ſix caſes. 

2. Find the greateſt latitude the great circle runs 
through; that is, find the perpendicular from the 
pole to that circle ; and alſo find the ſeveral angles at 
the pole, made by the given alterations of longitude 
between this perpendicular and the ſucceſſive meri- 
dians come to. 

3. With this perpendicular, and the polar angles 
ſeverally find as many correſponding latitudes, by 
ſaying : 

As rad, : tan. greateſt lat.:: cof. 1 polar ang. : tan. 1 lat. 


: col. 2 polarang. : tan. 2 lat. 
Oe. Co 


In the triangle PIB. 


Given FD = $$ or 
the angle PBI = 73 og 
To find PI. 


Now the angle IPB . 26 4347; the angle IPa=219 431 the angle IPþ=16® 4373 


the angle IPc 11 4347 the angle IPJ=6® 432“, are the ſeveral polar angles. 
21% 43x116* 43x 11* 43x | 6% 43 


Then rad, = 90% 0&' 10.00000| 10.00000 10.00000| 10.00000 
9.92612| 9.92612 
9.96800] 9.98123 


— — —— —— — — 


Jo 
9.89412| 9.90735 9.91696| 9.92312 


To co-tang. PI = 49 51 
So co-line polar angle a 


To tang. lat. 


[ 

4. m— the ſeveral latitudes paſſed theo! and En , 
difference of longitude between esch, find, by blen 
tor's ſailing, the courſes and diſtances between thoſe 
latitudes, 

And theſe are the ſeveral courſes and diſtances the 
ſhip muſt run to keep nearly on the arc of a great cire] 

The ſmaller the alterations in longitude are — 
the nearer will this method approach the truth; but 
it is ſufficient to compute to every five degrees of dif. 
ference of longitude, the length of an arc of five de. 
grees differing from its chord or tangent only by 
0.0002, | 

Exaurrz. A ſhip being bound from a place in 
lat. 37 oO N. lon. 22 56*-W. to a place in the 
ſame lat. and in lon. 769 23” W. it is propoſed ſhe 
ſhall ſail as near the arc of a great circle as ſhe can, 
by altering her courſe at every five degrees difference 
of longitude : Required the latitude at each time of al. 
tering the courſe, and alſo the courſes and diſtances be- 
tween thoſe ſeveral latitudes. 
Place ſailed from lat. is 3700? N. the long. 22 56'W, 
Place bound to lat. is 37 00 N. the long. 76 23 W. 


The diff. of long. 53 27 


The figure being deſeribed, and the computation pat 
made, the diſtance BA is found to be 42 06', and ig u. 
the angle A or the angle B=73* og), the angle of 
poſition, 

Now the triangle APB, being iſoſceles, the per- 
pendicular PI falls in the middle of AB; and the la. 
titudes, courſes, and diſtances, being known in run- 
ning the half BI, thoſe in the half IA will alſo be 
known. 

Let the points a, B, e, d, &c. be the places arrived 
at on each alteration of five degrees of longitude: then 
will the arcs Pa, Pb, Pe, Þ d, &c. be the reſpec- 
tive co-latitudes of thoſe places, and are the hypothe 
nuſes of the right-angled ſpheric triangles PIa, PI, 
Plc, Pla, &c. 


As rad. = 90? oo 10.,00000 
To fin. PB = 53 oO 9.90235 
So fin. the ang. B 73 og 9.98094 


— — —— 


To ſin. PI = 49 51 9.88329 


' 


9.92612] 9.92612 
9-99084| 9.99700 


Which are 


The degrees and min. ſet over each column, are the 
pow angles uſed in that proportion, and the corre- 


ponding latitudes ſtand at bottom. 


The firſt term of theſe proportions being radius, and ed figures ; apply this log. co-tang. ſucceſſively to the 
the ſecond term con/tant, the operations may be very log. co-fines of the polar angles: Then the * 


380 05˙%6 38 56“ 39 33] 39* 57 


expeditiouſly performed thus. 
On a ſlip of paper let the log. of the ſecond or col. 
ſtant term be written of the ſame ſize with the pint 


* two log'. being written down each time, will 
5 the log. tangents of the ſeveral latitudes arri- 


hy this method, each proportion will be worked by 


iti wn only one line. 
W hee. ke the ſhip muſt firſt ſail from the 
ht. 35e 00' N. to lat. 38% os! N.; thence to lat. 38? 
56' N.; thence to lat. 39? 33“; thence to lat. 39“ 
57 N.;; thence to lat. 405 09 N., which is the greateſt 
jatitude ſhe muſt go to; and from thence ſhe muſt 


proceed through the Jatitudes 39? 57, 39 33”, 38“ 


NAVIGATION. 


out from, and in which ſhe is to find the place ſhe is 
bound to. : 12 

Now between theſe ſeveral latitudes, with the re- 
ſpective differences of longitude, find by Mercator's 
ſailing the courſes and diſtances, 
- If the reſults of the ſeveral operations, in the que- 
ſions of great circle ſailing be entered in ſuch a table 


as the following, it will be found of ſome convenience. 


to the operator. 


Polar angles. 


The angle IPB 26® 434˙ 22 56* | 37” oo 


Saccell, | Succeſf. | Diff. | Diff. | Merid. | Merid. 
longs. | lats, long. | lat. | parts. | diff. lat. 


IPa 21 43+ 27 56 | 38 og | 300 65 | 2474-6] 82.0 74-43 
IPH 16 43+ 32 56 | 38 56300 51 | 2539.8] 65.2 77.44 
IPc 11 434 37 56 | 39 33 | 300 37 | 2587.6] 47-8 
IP4 6 43x 42 56 | 39 57 | 300 | 
49 394 49 09 | 403-5 | 12 | 2634-5| 15-7 | 87.46 


| Cour. Diſt. 


— — 


2392.6 


80.57 
24 | 2618.8 31.2 84.04 


In the firſt column are the angles at the pole con- 
tained between the perpendicular and the ſeveral me- 
ridians differing by 5 of longitude. | 

In the ſecond column, the departed longitude 22? 
56' being increaſed by the differences of longitude, 
make the ſucceſſive longitudes come to. 

In the third column are the ſucceflive latitudes paſ- 
ſed thro? in failing from the place ſet out from to the 
gteateſt latitude, 

In the fourth and fifth columns are the differences 
between the longitudes and latitudes in the ſecond and 
third columns, ; 

In the fixth column are the meridional parts to the 
ſucceſſive latitudes; and in the ſeventh column are the 
meridional diff, of latitudes. 

The eight and ninth columns contain the courſes 
and diſtances between the places anſwering to the ſe- 
cond and third columns, | 

The numbers in the third, eighth, and ninth co- 
lumns, are found by working the logarithmic propor- 
11003 on a waſte paper; but the work is here omitted, 
25 it 18 fo eaſily ſupplied. 

Now the column of diſtances being ſummed up a- 
mounts to 1261.9 ; which being doubled, gives 2523.8 
miles for the diſtance between the two places. 

And the courſes the ſhip muſt fleer are, 1ſt, N. 745 
0 2 2d, N. 77 44'W. ; 3d, N. 80% 57*W. ; 4th, 
0 o' W.; 5th, N. 8599 46˙ W.; 6th, 8. 87 
- '3 7th, 8. 849 04'W.; Sth, 8. 800 5% W.; 
1 0 8. 77 44 W.; 10th, S. 74 43'W.: and on 
* * courſes ſhe mult run the reſpective diſtances ſtand- 

2 *gainlt them. 

1 1 wo ſhown the method of ſolving the diffe- 

the E. ok navigation mathematically, and ſuppoſing 

mY Fa of the ſhip and diſtance run to be always 

wt of ne we ſhall now proceed to give an ae- 

wh wy mechonical methods by which the 

© pling is obſerved, and the frequent variations 
im it corrected at convenient times. 


_ y 7. Of the Log- line and Compaſs. 
Lux method commonly made uſe of for mea- 


ſuring a ſhip's way at ſea, or how far ſhe runs in a 
given ſpace of time, is by the Lod-LIxE, and Half- 
minute Glaſs. 


2. The log, fig. 3. is generally about a quarter of Plate 
an inch thick, and five or fix inches from the angular CLXII 


point à to the circumference 5. It is balanced by a 
thin plate of lead, nailed upon the arch, ſo as to ſwim 
perpendicularly in the water, with about + impreſſed 
under the ſurface. The line is faſtened to the log by 
means of two legs a and 6, fig. 2. one of which paſles 
thro” a hole à at the corner, and is knotted on the op- 
polite fide ; whilſt the other leg is attached to the arch 
by a pin ö, fixed in another hole, ſo as to draw out 
occaſionally. By theſe legs the log is hung in equili- 
brio, and the line, which 1s united to it, is divided in- 
to certain ſpaces, which are in proportion to an equal 
number of geographical miles, as a half minute or 
quarter minute is to an hour of time, 

3. Theſe ſpaces are called Inh, becauſe at the end 
of each of them there is a piece of twine with knots 
in it, inreeved between the ſtrands of the line, which 
ſhews how many of theſe ſpaces or knots are run out 
during the half minute. They commonly begin to be 
counted at the diſtance of about 10 fathom or 60 feet 
from the log; that ſo the log, when it is hove over- 
board, may be out of the eddy of the ſhip's wake be- 
fore they begin to count; and for the more ready diſ— 
covery of this point of commencement, there is com- 
monly faſtened at it a piece of red rag. 

4. The log being thus prepared, and hove over- 
board from the poop, and the line veered out (by the 
help of a reel (fig. 4.) that turns ealily, and about 
which it is wound) as faſt as the log will carry it a-- 


way, or rather as the ſhip fails from it, will ſhew, ac- 


cording to the time of veering, how far the ſhip has run, 
in a given time, and conſequently her rate of failing. 
5. A degree of a meridian, according to the ex- 
acteſt meaſures, contains about 69.545 Engliſh miles; 
and each mile by the ttatute being 5280 feet, therefore 
a degree of a meridian will be about 367,200 feet; 
whence the of that, viz. a minute, or nautical mile, 


muſt contain 6120 ſtandard feet; conſequently, fince 


23 minute 


5357 


56˙, 389 oß', and ſo to 37 oo, the parallel ſhe ſet Px ATi 
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PRAC Tick L minute is the 11g part of an hour, and each knot 
being the ſame part of a nautical wile, it follows, that 


each knot will contain the 149 of 6120 feet, viz. 51 
feet. | | 

6. Hence it is evident, that whatever number of 
knots the ſhip runs in balf a minute, the fame number 
of miles ſhe will run in one hour, ſuppoſing her to run 
with the ſame degree of velocity during that time; and 
therefore it is the general way to heave the log every 
hour to know her rate of ſailing : but if the force or 
direction of the wind vary, and not continue the ſame 
during the whole hour ; or if there has been more ſail 
ſet, or any fail handed, that ſo the ſhip has run ſwifter or 
lower in any part of the hour than ſhe did at the time 
of heaving the log; then there muſt be an allowance 
made accordingly for it, and this mult be according 
to the diſcretion of the artiſt. 

7. Sometimes, when the ſhip is before the wind, and 
there is a great ſea ſetting after her, it will bring home 
the log, and conſequently the ſhip will fail faſter than 
is given by the log. In this caſe it is uſual, if there 
be a very great ſca, to allow one mile in ten, and leſs 
in proportion, if the ſea be not ſo great. But for the 
generality, the ſhip's way is really greater than that 
given by the log; and therefore, in order to have the 
reckoning rather before than behind the ſhip, (which 
is the ſafeſt way), it will be proper to make the ſpace 
on the log-line between knot and knot to conſiſt of 
50 feet inſtead of 51. | 

8. If the ſpace between knot and knot on the log- 
line ſhould happen to be too great in proportion to the 
half-minute glaſs, viz. greater than 50 feet, then the 
diſtance given by the log will be too ſhort; and if that 
ſpace be too ſmall, then the diſtance run (given by 
the log) will be too great: therefore, to find the true 
diſtance run in either caſe, having meaſured the di- 
ſtance between knot and knot, we have the following 
proportion, viz. 

s the true diſtance, 50 feet, is to the meaſured di- 
ſtance; ſo are the miles of diſtance given by the log, 
to the true diſtance in miles that the ſhip has run. 

ExameLE I. Suppoſe a ſhip runs at the rate of 65 
knots in half a minute ; but meaſuring the ſpace be- 
tween knot and knot, I find it to be 56 feet: Requi- 
red the true diſtance in miles. 

Making it, As 50 feet is to 56 feet, ſo is 6.25 knots 
to 7 knots; I find that the true rate of ſailing is 7 
miles in the hour. 

Exameue II. Suppoſe a ſhip runs at the rate of 64 
knots in half a minute; but meaſuring the ſpace be- 
tween knot and knot, T find it to be only 44 feet: Re- 
quired the true rate of ſailing. 

Making it, As 50 feet is to 44 feet, ſo is 6.5 knots 


to 5.72 knots; I find that the true rate of failing is 


5.72 miles in the hour, 

9. Again, ſuppoſing the diſtance between knot and 
knot on the log-line to be exactly 50 feet, but that 
the glaſs is not 30 ſcconds; then, if the glaſs require 
longer time to run than 3o ſeconds, the diſtance given 
will be too great, if eſtimated by allowing one mile for 
every knot run in the time the glaſs runs; and, on the 
contrary, if the glaſs requires leſs time to run than 30 
ſeconds, it will give the diſtance failed too ſmall. Con- 
ſequently, to find the true diſtance in either caſe, we 
walt meaſure the time the glaſs requires to run out 


| Part 
by the method in the following article) : 
ae following proportion, 1 )3 then we hare Pu 

As the number of ſeconds the glaſs 
a minute, or 3o ſeconds ; ſo is the di 
the log, to the true diſtance. 

ExameLE I. Suppoſe a ſhip runs at the rate of »: 
knots in the time the glaſs runs ; but meaſuring 4 
= I find it runs 34 ſeconds: Required the true di. 

ance failed. 

Making it, As 34 ſeconds is to 30 ſeconds, ſo is » 
to 6.6; 1 tind that the ſhip ſails at the rate of 6.6 milcs 
an hour. 

ExAMrTE II. Suppoſe a ſhip runs at the rate of 6¹ 
knots; but meaſuring the glaſs, I find it runs only 25 
ſeconds: Required the true rate of ſailing, 

Making it, As 25 ſeconds is to 30 ſeconds, fo is 6.5 
knots to 5.8 knots; I find that the true rate of ſailing 


runs, is to half 
ſtance given by 


is 7.8 miles an hour. 


10. In order to know how many ſeconds the ga 
runs, you may try it by a watch or clock that vibrate 
ſeconds; but if neither of theſe be at hand, then take x 
line, and to the one end faſtening a plummet, hang the 
other upon a nail or peg, ſo as the diſtance from the 
peg to the centre of the plummet be 395 inches: then 
this put into motion will vibrate ſeconds; 7. e. every 
time it paſſes the perpendicular, you aze to count one 
ſecond; conſequently, by obſerving the number of ii 
brations that it makes during the time the glaſs is run- 
ning, we know how many ſeconds the glas runs. 
II. If there be an error both in the log- line and 
half- minute glaſs, viz, if the diſtance between knot 
and knot and the log- line be either greater or leſs than 
50 feet, and the glaſs runs either more or leſs than 30 
ſeconds ; then the finding out the ſhip's true diſtance 
will be ſomewhat more complicate, and admit of three 
caſes, viz. 

Cass I. If the glaſs runs more than 3o ſeconds, and 
the diſtance between knot and knot be leſs than 50 
feet, then the diſtance given by the log-line, viz. by 
allowing 1 mile for each knot the ſhip ſails while the 
glaſs is running, will always be greater than the true 
diſtance, fince either of theſe errors gives the diſtance 
too great. Conſequently, to find the true rate of (ail- 
ing in this caſe, we mult firſt find (by Art. 8.) the di- 
ſtance, on the ſuppoſition that the Jog-line is only 
wrong, and then with this (by Art. 9.) we ſhall find 
the true diſtance. 

ExameLe. Suppoſe a ſhip is found to run at the 
rate of 6 knots; but examining the glaſs, I find it 
runs 35 ſeconds; and meaſuring the log-line, I tn 
the diſtance between knot and knot to be but 46 feet: 
Required the true diſtance run. 

Firſt, (by Art. 8.) We have the following prop*r- 
tion, viz. As 50 feet: 46 feet : : 6 knots: 5-52 knots. 
Then (by Art. 9.) As 35 ſeconds: 30 ſeconds :: 5:5? 
knots : 4.73 knots. Conſequently the true rate of fal 
ing is 4.73 miles an hour. 1 

Cast II. If the glaſs be leſs than 30 ſeconds, © 
the place between knot and knot be more than 50 W” 
then the diſtance given by the log will always be . 
than the true diſtance, ſince either of theſe errors © 
ſens the true diſtance, the 

ExamyLe. Suppoſe a ſhip is found to run oe 1 
rate of 7 knots; but examining the glaſs, 1 flo 


rung only 25 ſeconds; and meaſuring the mou 
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inconvenience attending the log-line is its ſtretchingPaacricr 


II. 


cx tween kno 


t and knot on the 2 L find it is 54 
: ired the true rate of failing. 
wag nt 9.) As 25 ſeconds : 30 ſeconds : : 7 
knots : 8.4 knots. Then (by Art 8.) As 50 feet : 
4 feet : 8.4 knots : 9.072 knots. Conſequently the 
true rate of ſailing 1s 9.072 miles an hour. 

Cass III. If the glaſs runs more than zo ſeconds, 
and the ſpace between knot and knot be | nor than 
50 feet; or if the glaſs runs leſs than 30 feconds, and 
the ſpace between knot and knot be leſs than 50 feet: 
then, fince in either of theſe two caſes the effects of 
the errors are contrary, it is plain the diftance will 
ſometimes be too great, and lometimes too little, ac- 
cording as the greater quantity of the error lies; as 
will be evident from the following examples. 

Examere I. Suppoſe a ſhip is found to run at the 
rate of of knots per glaſs; but examining the glaſs, it 
is found to run 36 ſeconds; and by meaſuring the 
ſoace ketween knot and knot, it is found to be 58 feet: 
Required the true rate of failing. 

Firſt, (by Art. 8.) As zo feet: 58 feet :: 9.5 knots 
: 11.02 knots. Then (by Art. 9.) As 38 ſeconds : 30 
feconds :: 11.02 knots : 8.7 knots. Conſequently the 
ſhip's true rate of ſailing is 8.7 miles an hour. 

Rxanera IT. Suppoſe a ſhip runs at the rate of 6 
knots per glaſs; but examining the glaſs, it is found 
to run only 20 ſeconds; and by meaſuring the log-line, 
the diſtance between knot and knot is found to be but 
38 feet: Required the true rate of ſailing. 


Firlt, (by Art. 8.) As 50 feet: 38 feet :: 6 knots 


: 456 knots. Then (by Art. 9.) As 20 ſeconds : 30 
ſeconds :: 4.56 knoxs : 6.84 knots. Conſequently the 
tru: rate of ſailing is 6.83 miles an hour. 

Zut if in this caſe it happen, that the time the glaſs 
takes to run be to the diſtance between knot and knot, 
25 0, the ſeconds in half a minute, is to 50, the true 
diſtince between knot and knot; then it is plain, that 
whatever number of ſeconds the glaſs conſiſts of, and 
wal ever number of feet is contained between knot and 
knot, yet the diſtance given by the log-line will be 
the true diſtance in miles. 

12. Though the method of meaſuring the ſhip's 
way y the log-line, deſcribed in the foregoing arti- 
cles, be that which is now commonly made uſe of; 
Jet it 18 ſubject to ſeveral errors, and theſe very conſi- 
derabe. For, firſt, the half-minv*e or quarter-minute 
glaſſes (by which and the log the ſhip's way is deter- 
mined) are ſeldom or never true, becauſe dry and wet 
weather have a great influence on them; ſo that at 
— time they may run more, and at another time 
ewer, than 30 ſeconds; and it is evident that a ſmall 
error in the glaſs will cauſe a ſenſible one in the ſhip's 
* Again, the chief property of the log is to have 
g im upright, or perpendicular to the horizon: but 
— too often wanting in logs, becauſe few ſeamen 
x amine whether it is fo or not, and generally take it 
* pate being ſatisfied if it weigh a little more at 
” ern than the head. And from this there flows an 
3 the reckoning ; for if the log does not ſwim 
* 5 t, it will not hold water, nor remain ſteady in 

. _ where it is heaved, fince the leaft check in 
ag 2 in veering the line will make it come up ſe- 

Sig : this repeated will make the errors become 
A and perhaps knots, which, how inſignificant 
e appear, are miles and parts of miles, and 


a . 
Vor. VIL good deal in à long has beg Another 


and ſhrinking ; for when a new line is firſt uled, let 
it be ever ſo well ſtretched upon the deck, and meaſu- 
red as true as poſſible, yet after wetting it ſhrinks 
conſiderably ;z and conſequently to be the better aſſu- 
red of the ſhip's way by the log-line, we onght to 
meaſure and alter the knots on it every time before we 
uſe it; but this is ſ-ldom done oftener than once a- 
week, and ſometimes not above onee or twice in a 
whole voyage: allo when the line is meaſured to its 
greateſt degree of ſhrinking, it is generally left there; 
and when, by much uſe, it comes to ſtretch again, it 
is ſeldom or never mended, though it will ſtretch be- 
yond what it firſt ſhrunk. Theſe and many other 
errors, too well known, attending that method of 
meaſuring the ſhip's way by the log-line, plainly ac- 
counts for a great many errors committed in reckon- 
ings. So it is to be wiſhed, that either this method 
were improved or amended, or that ſome other method 
leſs ſubje& to error were found out. 

13. The meridian and prime vertical of any place 
cuts the horizon in 4 points, at go degrees diſtance 
from one another, viz. North, South, Eaſt and Weſt > 
that part of the neridian which extends itſelf from the 
place to the north point of the horizon is called the 
north line; that which tends to the /pu7h point of the 
horizon is called the ſouth line; and that part of the 
prime vertical which extends towards the right hand 
of the obſerver, when his face is turned to the north, 
is called the eat line; and laſtly, that part of the 
prime vertical which tends towards the left hand is 
called the weſt line; the four points in which theſe 
lines meet the Horizon are called the cardinal prints. 

14. In order to determine the courſe of the winds, 
and to diſcover their varions alterations or ſhiftings, 
each quadrant of the horizon, intercepted between 
the meridian and prime vertical, is uſually divided in- 
to eight equal parts, and conſequently the whole ho- 
rizon into thirty-two; and the lines drawn from the 
place on which the obſerver ſtandeth, to the points of 
divifion in his horizon, are called rhumb-lines ; the 
four principal of which are thoſe deſcribed in the pre- 


ceding article, each of them having its name from 


the cardinal point in the horizon towards which it 
tends : the reſt of the rbumb-lines have their names 
compounded of the principal lines on each ſide of 
them, as in the figure (508 CII. N® 1.); and 
over whichſoever of theſe lines the courſe of the 
wind is directed, that wind takes its name accord- 
ingly. 

1 5. The inſtrument commonly uſed at ſea for direct- 
ing the ſhip's way is called the Mariner's Comyass ; 
which conſiſts of a card and two boxes. The card is 
a circle made to repreſent the horizon, whoſe circum- 
ference is quartered and divided into degrees, and alſo 
into thirty-two equal parts, by lines drawn from the 
centre to the ſeveral points of diviſion, called poirts of 
the compaſs, On the back: ſide of the card, and juſt 
below the ſouth and north line, is fixed a ſteel needle 
with a braſs cupola, or hollow centre in the middle, 
which is placed upon the end of a fine pin, upon which 
the card may eaſily turn about: the needle is touched 
with a loadſtone, by which a certain virtue is infuſed 
intq, it, chat makes it (and conſequently the ſouth and 


north line on the card above it) hang nearly in the 


plane of the meridian ; by which means the ſouth ard 
30 U north 
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north lines on the card produced would meet the hori- 
zon in the fouth and north points; and conſequently 
all the other lines on the card produced would meet 
the horizon in the reſpective points. 

16. The card is repreſented in No r. in which you 
may obſerve, that the capital letters N, 8, E, W, de- 
note the four cardinal points, viz. N the North, S the 
South, &c. and the ſmall letter þ fignifies the word 
by. The rhumbs in the middle between any two of the 
cardinals are expreſſed by the letters denoting theſe 
cardinals, that which denotes the point lying in the 
meridian having the precedence ; thus the rbumb in 
the middle between the north and eaſt is expreſſed 
N. E. which is to be read Noerib-eaſt; allo 8. W. 
denotes the South-aveſt rhumb, &c. : the other rhumbs 
are expreſſed * to their ſituation with reſpect 
to theſe middle rhumbs and the neareſt cardinals, as 
is plain from the foreſaid figure. 

17. The card is put into a round box, made for it, 
having a pin erected in the middle, upon which the 
hollow centre of the needle is fixed, ſo as the card 
may lie horizontal, and eaſily vibrate according to the 
motion of the needle : the box is covered over with a 
ſmooth glaſs, and is hung in a braſs hoop upon two 
cylindrical pins, diametrically oppoſite to one another 
and this hoop is hung within another braſs circle, up- 
on two pins at right angles with the former. Theſe 
two circles, and the box, are placed in another ſquare 
wooden box, ſo that the innermoſt box, and conſe- 
quently the card, may keep horizontal which way ſo- 
ever the ſhip heels. 

18. Since the meridians do al) meet at the poles, 
and there form certain angles with one another; and 
fince, if we move ever ſo little towards the caſt or 


welt, from one place to another, we thereby change our 


meridian, and in every place the eaſt and weſt line be- 
ing perpendicular to the meridian ; it follows, that the 
ealt and weſt line in the firſt place will not coincide 
with the eaſt and weſt line in the ſecond, but be in- 
clined to it at a certain angle: and conſequently all 
the other rhumb-lines at a place will be inclined to 
each other, they always forming the ſame angles with 
the meridian. Hence it follows, that all rhumbs, ex- 
cept the four cardinals, muſt be curves or heliſpherical 
lines, always tending towards the pole, and approach- 
ing it by infinite gyrations or turnings, but never fall- 
ing into it. Thus let P (Ne 2.) be the pole, EQ an 
arch of the equator, PE, PA, &c. meridians, and 
EFG HKL any rhumb : then becauſe the angles PEF, 


PFG, &c. are by the nature of the rhumb-line equal, 


it is evident that it will form a curve-line on the ſur- 
face of the globe, always approaching the pole P, 
but never falling into it ; for if it were poſſible for it 
to fall into the pole, then it would follow, that the 
ſame line could cut an infinite number of other lines 
at equal angles, in the ſame point ; which is abſurd. 
19. Becauſe there are 32 rhumbs (or points in the 
compaſs) equally diſtant from one another, therefore 
the angle contained between any two of them adja- 
cent will be 119 15”, viz. r part of 360%; and ſo the 
angle contained between the meridian and the NE, 
will be 1115, and between the meridian and the 
NNE will be 222 zo“; and fo of the reſt, as in the 
followin 8 table. 


Pan 
A TABLE of the Angles which every 1 Paine 


of the Compaſs makes with the Meridian 


North | South | Points D. M. North | Fog 
— Mi W —— — 
| | + þ? 49] 
T PI 37 
4 08 26 
NY EIL SBE II 11 150 NYW |S; 
I 4 4 4 ROT 
8: 189 00 
1419 41 
NNE|SSE] 2 22 300 NNW SS 
2 4 [25 19 ni 
2 4 28 7 
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NEUNIS EBS 3 33 45 NWIN |SW4W 
3 4 36 34 
3 Ip 22 
3 42 11 
NE | SE | 4 45 of NW | SW 
4 1 7 49 
4 = 60 37 
4 2653 26 | 
NEZEjSEZE| 5 56 15]|NWE&W |SWZ3W 
5 x 9 M 
5 451 52 
5 4664 42 
ENE[ES E 6 : 55 30 WNW WSW 
6 2 70 19 
1 
2. 
EINCEZIZS[7/ © [18 45 wIN WIS 
7 4661 34 
YR. ; — 22 
7 3 
Eaft & o off We 
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58. C oncerning Currents, and how to make proper 
allowances. 


1. CuggenTs are certain ſettings of the ſlream, by 
which all bodies (as ſhips, &c.) moving therein, * 
compelled to alter their courſe or velocity, or bot 1 
and ſubmit to the motion impreſſed upon them by t 
current, 1 of 

Cass I. If the current ſets juſt with the cout 4 0 
the ſhip, i. e. moves on the ſame rhumb with it;! 2 
the motion of the ſhip is increaſed, by as much as | 
the drift or velocity of the current. Ne 

ExamPLE. Suppoſe a ſhip ſails S El8 at 2 - 
6 miles an hour, in a current that ſets SEbS 2 miles 
hour: Required her true rate of ſailing. | gala 

Here it is evident that the ſhip's true rate of 44 5 
will be 8 miles an hour. E zug the 

Cast II. If the current ſets direct iy F. or 
ſhip's courſe, then the motion of the ſhip is kene, 
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net by as much as is 


the wlecky' on N | , 
r. Suppoſe a ſhips ſai at the rate o 

2 3 a 3 that ſets NNE 6 miles 
an hour: Required the ſhip's true rate of ſailing. | 

Here it is evident that the ſhip's true rate of {ailing 
will be 4 miles an hour. Hence it is plain, 

Cor. I. If the velocity of the current be leſs than 
the velocity of the ſhip, then the ſhip will get ſo much 
a-head as is the difference of theſe velocities. 


Cor, II. If the velocity of the curreat be greater 


than that of the ſhip, then the ſhip will fall fo much 
a- fern as is the difference of theſe velocities. 

Cor. III. Laſtly, If the velocity of the current be 
equal to that of the ſhip, then the ſhip will Rand ſtill; 
the one velocity deſtroying the other. 

Cass III. If the current thwarts the courſe of the 
ſhip, then it not only leſſens or augments her velocity, 
but gives her a new direQion compounded of the courſe 
ſhe Reers, and the ſetting of the current, as is manifeſt 
from the following a 

Lemma. If a body at A (No 26.) be impelled by 
two forces at the ſame time, the one in the direction 
AB capable to carry that body from A to B in a cer- 
tain ſpace of time, and the other in the direction AD 
capable to carry it from A to D in the ſame time ; 
complete the parallelogram A BCD, and draw the di- 
agonal AC; then the body at A, agitated by theſe two 
forces together, will move along the line BC, and will 
be in the point C at the end of the time in which it 
would have moved along AD or AB with the forces 
ſepꝛrately applied. | 

1 the ſolution of the following examples will be 
evident. 

Exameue I. Suppoſe a ſhip ſails (by the compaſs) 
diretly ſouth 96 miles in 24 hours, in a current that 
fets eaſt 45 miles in the ſame time: Required the ſhip's 
true courle and diſtance. 

GeoMETRICALLY, Draw AD (ſee Ne 26.) to repre- 
ſent the ſouth and north line of the ſhip at A, which 
make equal to 96; from D draw DC perpendicular to 
AD, equal to 45; and join AC. Then C will be the 
ſhip's true place, AC her true diftance, and the angle 
CAD the true courſe. To find which, 

By CaLcuLaTiON; - 

Firſt, For the true courſe DAC, it will be, (by rec- 

tengular trigonometry), 
As the apparent diſtance AD 96 - 1.98227 
is to the current's motion DC 45 - 1.65321 
io 13 radius L - - = I 0, 00000 
to the tangent of the true 1 

courſe DAC 5 25% 07' 9.67094 
conſequently the ſhip's true courſe is 8 25 07' E, or 

E 2 37' eaſterly, 

Then for the true diſtance AC, it will be, (by rec- 
tangular trigonometry ), 


As the fine of the courſe A 25®, 07' - 9.62784 


15 to the departure O 5 . 
ſo is radius - = as - 8 
to the true diſtance Ac 106 - 2.02537 


. "AMPLE. Suppoſe a ſhip ſails SE 120 miles in 20 
hs * i a Current that ſets WSN at the rate of 2 miles 
- our: Required the ſhip's true courſe and diſtance 
Aled in that time, 


GroukTAICALUr. Having drawn the compals 
I 


ed from; draw the 8E line CA, which make equal to 
120; then will A be the place the ſhip caped at. 
"From A draw AB parallel to the WIN line CD, 
equal to 40, the motion of the current in 20 hours, 
and join CB; then B will be the ſhip's true place at 
the end of 20 hours, CB her true diſtance, and the 
angle SCB her true courſe. To find which, 
By CarcvuLarion; 
In the triangle ABC, are given CA 120, AB 4o, 
and the angle CAB equal to 34* 45', the diſtance be- 


tween the ES and SE lines, to find the angles Band 


C, and the ſide CB. 

Firſt, For the augles C and B, it will be, (by ob- 
lique trigonometry), | 
As the ſum of the ſides CA and AB 160 - 2.20412 
is to their difference - 80 - 1.90309 
ſo is the tang. of half the ſum ELD 8 

of the angles B and C | "FF" OP. OY REY 
to the tang. of half their diff. 59 ,45 10.21680 
conſequently the angle B will be 131 , 52, and the 
angle ACB 14 23'* Hence the true courſe is 8 30 
37 E, or SSE 29 o7' eaſterly. 

Then for the true diſtance CB, it will be, (by oblique 


trigonometry ), 

As the fine of B - 131, 52? - 9.87198 
is to AC - 120 - 2.07918 
ſo is the fine of A 33, 45 - 9.74474 


to the true diſtance CB 89.53 = 1.95194. 
Ex4ameLE III. Suppoſe a ſhip coming out from ſea 


in the night, has fight of Scilly light, bearing NEN 


diſtance 4 leagues, it being then flood tide ſetting 
ENE 2 miles an hour, and the ſhip running after the 
rate of 5 miles an hour: Required upon what courſe 
and how far ſhe muſt ſail to hit the Lizard, which bears 
from Scilly EzS diſtance 17 leagues. 

GeoMETRICALLY. Having drawn the compaſs 
NESW (No 28.) let A repreſent the ſhip's placejat 
ſea, and draw the NEN line AS, which make equal 
to 12 miles; ſo S will repreſent Scilly. 


From 8 draw SL equal to 51 miles, and parallel to 


the E:S line; then L with repreſent the Lizard. 
From L draw LC parallel to the ENE line, equal 
to 2 miles, and from C draw CD equal to 5 miles 
meeting AL in D; then from A draw AB parallel to 
CD meeting LC produced in B; and AB will be the 
required diſtance, and SAB the true courſe. "To find 
which, | 
; By CALCULATION; 
In the triangle ASL are given the ſide AS equal to 
12 miles, the fide SL equal to 51, and the angle ASL 
equal to 118? 07”, the diſtance between the NEN 


and WEN lines; to find the angles SAL and SLA. 


Conſequently, (by oblique trigonometry), it will 
be 


9 
As the ſum of the ſides AS and SL - 63 1.79934 
is to their 8 a - - 39 - 1.59106 
ſo is the tang of half the ſum fg A 

of the = SAL andsLA S 3%, 56 9.77763 
to the tang. of half their diff. 209, 217 9.56935 
conſequently the angle SAL, will be 519 17'; and ſo 
the direct bearing of the Lizard from the ſhip will be 
N 85 o2*' E, or EN 6* 17” E; and for the diſtance 
AL, it will be, (by oblique trigonometry ), | 

30 H 2 As 


5361 
NESW (Ne 27. let C repreſent the place the ſhip ſail- Pa ac rics 


n 
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PaacTict As the fine of SAL 51, 17 - 9.89223 


is to SL - 5 „ 
ſo is the fine of ASL 118, 0)“ 9.94546 
to AL - - 57.65 - 1.76080 
the diſtance between the ſhip and the Lizard. 

Again, in the triangle DLC, are given the angle 
L equal to 17* 32”, the diſtance between the ENE 
and N 85% o2* E lines; the fide LC, equal to 2 miles, 
the current's drift in an hour; and the fide CD, equal 
to 5 miles, the ſhip's run in the ſame time. Hence for 
the angle D, it will be, (by oblique trigonometry), 
As the ſhip's run in 1 hour DC - 5 - 0.69897 


is to the fine of L - 17, 32 - 9.47894 
ſo is the current's drift LC . 
to the ſine of D - 6®, 55*.- 9.08100 


conſequently, fince by conſtruQtion the angle LAB is 
equal to the angle LDC, the courſe the ſhip muſt ſteer 
is 8 889, 03? E. 

Then for the diſtance AB, it will be, (by oblique 
trigonometry ), 


As the fine of B - 155®, 33” * 9.61689 


is to AL - - - $7.65 - 1.76080 
ſo 1s the fine of L - 17.32 9.47894 
to AB - - - 41.96 - 1.62285 
conſequently, ſince the ſhip is ſailing at the rate of 5 
miles an hour, it follows, that in ſailing 8 24” 8 88? 
o' E, ſhe will arrive at the Lizard. 

Examyece IV. A ſhip from a certain headland in 
the latitude of 345 oo? north, ſails SES 12 miles in 
3 hours, in a current that ſets between north and eaſt; 
and then the ſame headland is found to bear WNW, 
and the ſhip to be in the latitude of 33* 52 north: 
Required the ſetting and drift of the current. 

GeoMETRICALLY. Having drawn the compaſs 
NESW Ne 29.) let A repreſent the place of the ſhip, 
and draw the SEbS line AB, equal to 12 miles, alſo the 
ESE line AC. ] 

Set off from A upon the meridian AD, equal to 
8 miles, the difference of latitude, and through D 
draw DC parallel to the eaſt and weſt line WE, 
meeting AC in C. Join C and B with the right line 
BC; then C will be the ſhip's place, the angle ABC 
the ſetting of the current from the SE5S line, and the 
line BC will be the drift of the current in 3 hours. 
To find which, 

By CarcvLaATioN 

In the triangle ABC, right-angled at D, are given 
the difference of latitude AD equal to 8 miles, the 
angle DAC equal to 679 zo'. Whence for AC, the 
diitance the ſhip has failed, it will be 
As radius - - - - - 10.00000 
is to the diff. of latitude AD - 8 - 0.90309 

is th 
ſo 2 Aon 0 the 1 67e, 30˙ 10.4716 
to the diſtance run AC - 20.9 - 1.32025 

Again, in the triangle ABC, are given AB equal 
to 12 miles, AC equal to 20.9, and the angle BAC 
equal to 302 45”, the diſtance between the SES and 
ESE lines. Wheace, for the angle at B, it will be, 
As the ſum of the ſides ACand AB 32.9 1.51720 
is to their difference - 8.9 - 0.94930 
ſo is the tang. of half the 5 806 

ſum of the angles B and I V 
to tang. of + their diff, - 41, 43' + 9.95025 
conſequently the angle B is 114 51”; and ſo the ſet- 


ting of the current will be N 81® 067 E, or EF Tar 


2t' E. Then for BC, the current's drift; 
it will be, ; e 
As the fine of B - 114% 5112 


is to the diſtance run AC 20.9 : 1 = 
ſo is the ſine of A 33, 455 976 5 
to BC 4 - = I 2.8 14. 74 


I. 
the current's drift in 3 hours; and conſequently de 


current ſets EN 29 21˙ E 4.266 miles an hour, 


9. 9. Concerning the VARIATION of the Compass, ang 
how to find it from the true and obſerved AmeLitupss 
or AZIMUTHS of the ſun. 


1. Tux variation of the compaſs is how far the north 
or ſouth point of the needle ſtands from the true ſouth 
or north point of the horizon towards the eaſt or welt ; 
or it is an arch of the horizon intercepted between the 
meridian of the place of obſervation and the magnetic 
meridian, 

2. It is abſolutely neceſſary to know the variation 
of the compaſs at ſea, in order to correct the ſhip's 
courſe ; for fince the ſhip's courſe is directed by the 
compals, it is evident that if the compaſs be wrong, the 
true courſe will differ from the obſerved, and conſe- 
quently the whole reckoning differ from the truth. 

3. The ſun's true amplitude is an arch of the bo- 
rizon comprehended betwten the true caſt or wel 
point thereof, and the centre of the ſun at riſing or 
ſetting ; or it is the number of degrees, &c. that the 
centre of the ſun is diſtant from the true eaſt or vel 
point of the horizon, towards the ſouth or north. 

4. The ſun's magnetic amplitude is the number of 
degrees that the centre of the ſun is from the eaſt or 
welt point of the compaſs, towards the ſouth or north 
point of the ſame at riſing or ſetting. 

5. Having the declination of the ſun, together vith 
the latitude of the place of obſervation, we may from 
thence find the ſun's true amplitude, by the following 
aſtronomic propoſition, viz. 

As the co-fine of the latitude 

is to the radius 

So is the fine of the ſun's declination 
to the fine of the ſun's true amplitude ; 
which will be north or ſouth according as the ſun's 
declination 1s north or ſouth. 

ExameLs. Required the ſun's true amplitude 
in the latitude of 41* 50” north, on the 23d day of 
April 1731. 

Firſt, I find {om the tables of the ſun's declins · 
tion) that the ſun's declination the 23d of April 18 
159 54* north; then for the true amplitude, it will be, 
by the former analog y, 
As the co · ſine of the lat. 41 50? - 9.8721 
is to radius - - - 10.00000 
ſo is the fine of the decl. 15% 54, * 9.43709 
to the ſine of the amplit. 21, 35, 9.05. 
which is north, becauſe the declination is north Ai, 
time; and conſequently, in the latitude of 40 Rod 
north, the ſun riſes on the 23d of April 21* 35 2 
the eaſt part of the horizon towards the north, 3 
ſets ſo much from the welt the ſame way- Wo 

6. The ſun's true azimuth is the arch of the bort 
intercepted between the meridian and the vertic®, - | 
paſſing through the centre of the ſun at the tim 
obſervation. . The 


t Il. 


The ſun's magnetic azimuth is the arch of the 
horizon, intercepted between the magnetic meridian and 
the vertical, paſſing through the ſun. : 

8. Having the latitude of the place of obſervation, 
together with the ſun's declination and altitude at the 
time of obſervation, we may find his true azimuth after 


the following method, VIZ. 


Make it 
As the thagent of half the complement of the latitude 


is to the tangent of half the ſum of the diſtance of 

the ſan from the pole and complement of the al- 

titude 

80 is the tangent of half the difference between the 
diſtance of the ſun from the pole and complement of 
the altitude 

To the tangent of a fourth arch 

which fourth arch added to half the complement of 

the latitude will give a fifth arch, and this fifth arch 

leſſened by the complement of the latitude will give a 

ſixth arch. 

Then make it, 

As the radius 

is to che tangent of the altitude 

ſo is the tangent of the ſixth arch 

to the co- ſine of the ſun's azimuth 

which is to be counted from the ſonth or north, to 

the eaſt or weſt, according as the ſun is ſituated with 

reſpe& to the place of obſervation. 

If the latitude of tlie place and declination of the 
ſun be both north or both ſouth, then the declination 
taken from 90 will gives the ſun's diſtance from the 
pole; but if the latitude and declination be on con- 
trary ſides of the equator, then the declination added 
to 90 will give the ſun's diſtance from the neareſt 
'pole to the 12 of obſervation. 

ExameLE. In the latitude of 519 32 north, the 
ſun having 190 39* north declination, his altitude 
was wag by obſervation to be 380 18: Required the 
azimuth, 


By the firſt of the foregoing analogies, it will be 
As the tangent of the com- oat 6 
plement of the latitude 5 A 
is to the tangent of the ſum 

of the diſtance of the ſun 

from the pole and comple- 
ment of the altitude 
ſo is the tangent of half their 

difference - 9» 19 7-21499 
to the tang. of a 4th arch o 20 9.9288 
which fourth arch 40? 20, added * 99 ty. 4 = 
complement of the latitude, gives a fifth arch 592 347; 
and this bfth arch leſſened by 380 28), the complement 
x the latitude, gives the ſixth arch 2106“; then 
or the azimuth, it will be, by the ſecond of the pre- 
ceding analogies, 

As ay - - - I 0.00000 

to the tang. of the altitude 8, 18* 9.8 
oy tang. of the ſixth arch 21 oo . $4 or 
5 ** of the azimuth 72 „ i175 9.48393 
; ry 2 the latitude is north ana the ſun ſouth 
* place of obſervation, muſt be counted from the 
* Nara the eaſt or weft ; and conſequently, if 
3 e of the jun was taken in the moruing, the 
ut if . be 8 72 15” E, or ESE 4 45 E; 
the altitude wag taken in the afternoon, the 


Tick 


615 01 10. 25655 


NAVIGATION. 


weſterly. 

9. Having found the ſun's true amplitude or azimuth 
by the preceding analogies, and his magnetic ampli- 
tude or azimuth by obſervation, it is evident, if they 
agree, there 1s no variation; but if they diſagree, then 
if the true and obſerved amplitudes at the riſing or 
ſetting of the ſun be both of the ſame name, z. e. 
either both north, or both ſouth, their difference is 
the variation; but if they be of different names, 7z. e. 
one north and the other ſouth, their ſum is the vari- 
ation. Again, if the true and obſerved azimuth be 
both of the ſame name, i. e. either both eaſt or both 
weſt, their difference is the variation :- but if they be 
of different names, their ſum is the variation: And to 
know whether the variation is eaſterly, obſerve this 
general rule, viz. 

Let the obſerver's face be turned to the ſun : then 
if the true amplitude or azimuth be to the right-hand 
of the obſerved, the variation is eaſlerly; but if be to 
to the left, weſterly. 


To _—_ which, Let NESW (No zo.) repreſent Plate CCLIJ 


a compaſs, and ſuppole the ſun is really EZS at the 
time of obſervation, but the obſerver ſees him off the 
eaſt point of the compaſs, and fo the true amplitude 
or azimuth of the ſun is to the right of the magnetic 
or obſerved; here it is evident that the EZS point of 
the compaſs ought to lie where the eaſt point is, and 
ſo the north where the NW is; conſequently the 
north point of the compaſs is a point too far eaſt, i. c. 
the variation in this caſe is eaſterly. The ſame will 
hold when the amplitude or azimuth is taken on the 
welt fide of the meridian. 

Again, let the true amplitude or azimuth be to the 
left-hand of the obſerved. Thus, ſuppoſe the ſun is 
really EN at the time of obſervation, but the obſer- 
ver fees him off the eaſt point of the compaſs, and fo 
the true amplitude or azimuth to the left of the ob- 
ſerved: Here it is evident that the EN point of the 
compaſs ought to ſtand where the eaſt point is, and 
ſo the north where the NbE point is; conſequently 
the north point of the compals lies a point too far 
weſterly; ſo in this caſe the variation is weſt. The 
ſame will hold when the ſun is obſerved on the weft 
fide of the meridian. 

ExameLe I. Suppoſe the ſun's true amplitude at 
riſing is found to be E 14* 20 N, but by the compaſs 
it is found to be E 26 12“: Required the variation, 
and which way it is. 

Since they are both the ſame way, therefore 
From the magnetic amplitude - E 26, 12? N. 
take the true amplitude - E 14 , 20 N. 


and there remains the variation - 11,52 E. 
which is eaterly, becauſe in this caſe the true ampli- 
tude is the right of the obſerved. 

ExameLe II. Suppoſe the ſun's true amplitude 
at letting is W 34* 267 S, and his magnetic ampli- 
tude W 23® 13* S: Required the variation, and which 
way it is. 

Since they lie both the ſame way, therefore 


From the ſun's true amplitude - W 43% 26˙8. 
take his magnetic amplitude - W 23, 13 8. 
there remains the variation - 11, 13W. 


which 


O25 5363 
azimuth will be 8 720 15? W, or WSW 4® 45* PRACTICE 
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«cafe, is to the left-hand of the obſerved. 

ExamyLe III. Suppoſe the ſun's true altitude 
at riſing is found to be 13 24” N, and his magnetic 
E 12% 32* 8: Required the variation, and which 
way it lies. 

Since the true and obſerved amplitudes lie different 
ways, therefore 
To the true amplitude - E 13%, 24 N. 
add the magnetic amplitude - E 12, 32 9. 


NAVIGATION. 


Pac rie which is weſterly, becauſe the true amplitude, in this 


the ſum is the variation - 25 , 56 W. 
which is weſterly, becauſe the true amplitude 1s, in 
this eaſe, to the left of the obſerved. 

ExamyLe IV. Suppoſe the ſun's true altitude at 
ſetting is found to be W 8 24' N, but his magnetic 
amplitude is W 109 13? 8: Required the variation. 


'To the true amplitude - W 80, 24} N. 
add the magnetic + - Wio, 13 8. 
the ſum 1s the variation - 18 » $7 E. 


which is eaſterly, becauſe the true amplitude is to the 
right of the obſerved. 

ExaurIE V. Suppoſe the ſun's true azimuth at the 
time of obſervation is found to be N 869 40? E, but 
by the compaſs it is N 73* 24˙ E: Required the va- 
riation, and which way it lies. 

From the ſun's true azimuth - N 86, 40 E. 


take the magnetical - - N 73, 24 E. 


there remains the variation - 13, 16 E. 
which is eaſterly, becauſe the true azimuth is to the 


right of the obſerved. 


Examyre VI. Suppoſe the ſun's true azimuth is 
S 3? 24˙ E, and the magnetical 8 4 36“ W: Re- 
quired the variation, and which way it lies. 


To the true azimuth - - 8 39, 24˙ E. 
add the magnetical azimuth - 8 4, 36W. 
the ſum 1s the variation - 8, oo W. 


which is weſterly, becauſe the true azimuth is, in this 
caſe, to the left of the obſerved. 

10. The variation of the compaſs was firſt obſerved 
at London, in the year 1580, to be 11® 15? eaſterly, 
and in the year 1622 it was 69 o' E.; alſo in the year 
1634, it was 4? og” E. ſtill decreafing, and the 
needle approaching the true meridian, till it coincided 


with it, and then there was no variation; after which, 


the variation began to be weſterly ; and in the year 
1672, it was obſerved to be 2? 3& W.; alſo in the 
year 1683, it was 4 zo' W; and fince that time 
the variation ſtill continues at London to increaſe 
weſterly ; but how far it will go that way, time and 
obſervations will probably be the only means to diſ- 
cover, 

Again, at Paris, in the year 1640, the variation 
was 39 oo E.; and in the year 1666, there was no 
variatjon; but in the year 1681, it was 29 3& W. 
and ſtill continues to go weſterly. 

In ſhort, from obſervations made in different parts 
of the world, it appears, that in different places the 
variation differs both as to its quantity and denomina- 
tion, it being eaſt in one place, and weſt in another; 
the true cauſe and theory of which, for want of a ſuf- 


ficient number of obſervations, has not Pa] 
fully explained. 48 pet been Pug 


g 10. The Method of keeping a Journal at (ra 

to corred it, by making [be 0 —, for => ro 

way, Variation, &Cc. f 

1. Lx Ewa is the angle that the rhumb-line, u 
on which the ſhip endeavours to ſail, makes with ü. 
rhumb ſhe really fails upon. This is occaſioned b 
the force of the wind or ſurge of the ſea, when ſhe 
lies to the windward, or is cloſe-hauled, which cauſes 
her to fall off and glide fideways from the point of the 
compaſs ſhe capes at. Thus let NESW (Ne zi. ) te- 
preſent the compaſs; and ſuppoſe a ſhip at C cape 
at, or endeavours to fail upon, the rhumb Ca; but 
by the force of the wind, and ſurge of the ſea, ſhe is 
obliged to fall off, and make T: way good up. 
on the rhumb C5: then the angle aCh is the lee. 
way; and if that angle be equal to one point, the 
ſhip is ſaid to make one point lee - way; and if equal to 
two points, the ſhip is ſaid to make two points lee. 
way, &c. 

The quantity of this angle is very uncertain, be. 
cauſe ſome ſhips, with the * quantity of ſail, and 
with the ſame gale, will make more lee-way than 
others; it depending much upon the mould and trim 
of the ſhip, and the quantity of water that ſhe draws, 
The common allowances that are generally made for 
the lee-way, are as follow, 

1. If a ſhip be cloſe hauled, has all her fails ſet, 
the water ſmooth, and a moderate gale of wind, he 
is then ſuppoſed to make little or no lee-way. 

2. If it blow ſo freſh as to cauſe the ſmall ſails be 
handed, it is uſual to allow one point. 

3. If it blow ſo hard that the top-ſails muſt be cloſe 
reeft, then the common allowance is two points for 
lee-way. | 

4. If one top-ſajl muſt be handed, then the ſhip 
is ſuppoſed to make between two and three points lec- 
way. 

5. When both top-ſails muſt be handed, then the 
allowance is about four points for lee-way. 

6. If it blows ſo hard as to occaſion the fore- 
courſe to be handed, the allowance is between 5x and 
6 points. 

7. When both main and fore-courſes muſt be hand- 
ed, then 6 or 64 points are commonly allowed for lee. 


way. 


8. When the mizen is handed, and the ſhip is ti). 
ing a-hull, ſhe is then commonly allowed about 7 
points for lee- way. | 

3- Though theſe rules are ſuch as are generally 
made uſe of, yet fince the lee-way depends much uf. 
on the mould and trim of the ſhip, it is evident that 
they cannot exactly ſerve to every ſhip ; aud there- 
fore the beſt way is to find it by obſervation. Thusy 
let the ſhip's wake be ſet by a compaſs in the poop, 
and the oppofite rhumb is the true courſe made on 
by the ſhip ; then the difference between this an 4 
courſe given by the compaſs in the binacle, 15 oy x 
way required, If the ſhip be within fight of Jan 
then the lee-way may be exactly found by obſer ; 
point on the land which continues to bear the _ 
way, and the diſtance between the point of the p 


Il. and the point the ſhip capes at, will error in the courſe to make any conſiderable error in Px a c11ce 


4 1 Thus, ſuppoſe a ſhip at C, is lying 
be towards A; but inſtead of keeping that 
op he is carried on the NNE line CB, and con. 
— hi the point B continues to bear the ſame way 
on: the ſhip : Here it is evident, that the angle 
m_ tance between the NW line that the 


| he di 
3 _ rae” the NNE line that the ſhip really 
til vpon, will be the lee-way. 

4. Having the courſe ſteered, and the lee-way, 


wen; from thence find the true courſe by the 
{ 4 — N vin. Let your face be turned di- 
[etly to the windward z and if the ſhip have her lar- 
board tacks on board, count the lee-way from the 
courſe ſteered towards the right hand ; but if the ſtar- 
hoard tacks be an board, then count it from the courſe 
treered towards the left hand. Thus, ſuppoſe the 
wind at north, and the ſhip lies up within 6 points of 
the wind, with her larboard tacks on board, — 
one point lee- way; here it is plain, that the courſe 
dcered is ENE, and the true courſe EN: alſo ſup- 
poſe the wind is at NNW, and the ſhip lies up within 
61 points of the wind, with her ſtarboard tack on 
board, making 14 point lee-way; it 18 evident that 
the true courſe, in this caſe, 1s WSW. 

5. We have ſhewed, in the laſt ſection, how to find 
the variation of the compaſs ; and from what has been 
faid there, we have this general rule for finding the 
ſhip's true courſe, having the courſe ſteered and the vari- 
ation given, viz, Let your face be turned towards the 
point of the compaſs upon which the ſhip is ſteered ; 
and if the variation be eaſterly, count the quantity of 
it from the courſe ſteered towards the right hand; bur 
if weſterly, towards the left hand; and the courſe thus 


courſe ſteered is NE, and the variation one point ea- 
ſterly; then the true courſe ſteered will be NNE: Al- 
o ſuppoſe, the courſe ſteered is NEZE, and the varia- 
tion one point weſterly; then, in this caſe, the true 
courſe will be NE; and fo of others. 

Hence, by knowing the lee-way variation, and 

courſe ſtcered, we may from thence find the ſhip's true 
courſe; but if there be a current under foot, then that 
mult be tried, and proper allowances made for it, as 
has been ſhown in the ſection concerning Currents, 
from thence to find the true courſe. 
6. Aſter making all the proper allowances for find- 
ing the ſhip's true courſe, and making as juſt an eſti- 
mate of the diſtance as we can; yet by reaſon of the 
many accidents ihat attend a ſhip in a day's running, 
ſuch as different rates of ſailing between the times of 
heaving the log; the want of due care at the helm by 
nor keeping her ſteady, but ſuffering her to yaw and 
fall off; ſudden ſtorms, when no account can be kept, 
Le.; the latitude by account frequently differs from 
the latitude by obſervation : and when that happens, 
is evident there muſt be ſome error in the reckon- 
ug; to diſcover which, and where it lies, and alſo how 
to correct the reckoning, you may obſerve the follow- 
ing rules, 

It, If che ſhip fail near the meridian, or within 2 
o7 27 points thereof; then if the latitude by account 


lſagrees with the latitude by obſervation, it is moſt. 


kely that the error lies in the diſtance run; for it is 
Vain, that in this caſe it will require a very ſenſible. 


found is the true courſe ſteered. Thus, ſuppoſe the 


the difference of latitude, which cannot well happen 
if due care be taken at the helm, and proper allowances 
be made for the lee-way, variation, and currents, 
Conſequently, if the courſe be pretty near the truth, 
and the error in the diſtance run regularly through the 
whole, we may, from the latitude obtained by obſer- 
vation, correct the diſtance and departure by account, 
by the following analogies; viz. 

As tbe dfference of latitude by account 
is to the true difference of latitude, 

So is the departure by account 

to the true departure, 

And ſo is the direct diſtance by account 
to the true direct diſtance, 

The reaſon of this is plain: for let AB (Ne 33.) 
denote the meridian of the ſhip at A, and ſuppoſe 
the ſhip ſails upon the rhumb AE near the meridian, 
till by account ſhe is found in C, and conſequently her 
difference of latitude by account is AB; but by ob- 
ſervation ſhe is found in the parallel ED, and fo her 
true difference of latitude is AD, her true diſtance 
AE, and her true departure DE; then, ſince the tri- 
angles ABC ADE are fmilar, it will be AB: AD 


: BC: DE, and AB: AD:: AC: AE. 


Exaurrz. Suppoſe a ſhip from the latitude of 450 
20“ north, after having ſailed upon ſeveral courſes. 
near the meridian for 24 hours, her difference of la- 
titude is computed to be upon the whole 95 miles 
ſoutherly, and her departure 34 miles eaſterly ; but by 
obſervation ſhe is found to be in the latiiude of 43® 
10” north, and conſequently her true difference of la- 
titude is 130 miles ſoutheriy : then for the true de- 
parture, it will be, As the difference of latitude by 
account 95 is to the true difference of latitude 130; ſo 
is the departure by account 34 to the true departure 
46.52, and lo is the diſtance by account 100.9 to the 
true diſtance 138. 

2dly, If the courſes are for the moſt part near the 
parallel of ealt and weft, and the direct courſe be 
within 5 or 6 points of the meridian ; then if the la- 
titude by account differs from the obſerved latitude, it 
is molt probable that the error lies in the courſe or di- 
ſtance, or perhaps both; for in this caſe it is evi- 
dent, the departure by account will be very near- 
ly true; and thence by the help of this, and the 
true difference of latitude, may the true courſe and 
direct diftance be readily found by Caſe 4. of Plane 
Sailing. 

ExAMPLE. Suppoſe a ſhip from the latitude of 430 
5o' north, after having failed upon ſeveral courſes near 
the parallel of eaſt and welt, for the ſpace of 24 hours, 
is found by dead reckoning to be 1a the latitude of 
42 45? north, and to have made 160 miles of weſting; 
but by a good obſervation the ſhip is found to be in the 
latitude of 42® 35” north: Required the true courſe, 
and direct diſtance ſailed, 

With the true difference of latitude 75 miles, and 


departure 160 miles, we ſhall find (by Caſe 4. of 


Plane Sailing) the true courſe to be 8. 64® 53? W. 
and the direct diſtance 176.7 miles. 

3dly, If the courſes are for the moſt part near the 
middle of the quadrant, and the direct courſe within 2 
and 6 points of the meridian ; then the error may be 


either in the. courſe or in the diſtance, or in both,, 
l which: 
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PaACTICE which will cauſe an error both in the difference of la- 


titude and departure; to correct which, having found 
the true difference of latitude by obſervation, with 
this, and the dire& diſtance by dead reckoning, find 
a new departure (by Caſe 3. of Plane Sailing ;) then 
half the ſum of this departure, and that by dead rec- 
koning, will be nearly equal to the true departure ; 
and conſequently with this, and the true difference of 
latitude, we may (by Caſe 4. of Plane Sailing) find 
the true courſe. and diſtance, 

ExAameLE. Suppoſe a ſhip from the latitude of 44* 


38' north, ſails between ſouth and eaſt upon ſeveral. 


courſes, near the middle of the quadrant, for the 
ſpace of 24 hours, and is then found by dead reckon- 
ings to be in the latitude of 42 15” north, and to 
have made of caſting 136 miles; but by obſervation 
ſhe is found to be in the latitude of 42 04' north: Re- 
quired her true courſe and diſtance. 

With the true diſtance of Jatitude 154 miles, and 
the direct diſtance by dead reckoning 197.4, you 
will find (by Caſe 3. of Plane Sailing) the new de- 
parture to be 123.4, and half the ſum of this and the 
departure by dead reckoning will be 323.7 the true de- 
parture; then with this, and the true difference of la- 


y 11. The Form of the Log-Book, with the Manner of working Days Works at Sea, * 


"The Log-Book. | | 

H.|K.)z K. Courſes. Winds. Obſervations and 
Accidents.D.— 

| Day — 
—— Fair weather, at 

four this afternoon 

2 North | I took my depar- 

3 ture from the Li. 
——1—— zard, in the lati- 

4 tade of 5* oo 

5| SWS NSE north, it bearing 

61 7 | NNE, diſtance 
—— —]———|— five ledgues. 
3 | 

8| 7] 1 | 

9] 6 
io] 6 
110 6 SSW E45S| Thegaleincrea- 
12] 6] 1 ſing and being un- 
—|—] — | ——|—} der all our ſails. 

11 6] 1 After three chief 
| 2] 6] 1 |[SW4W| NNE | morning, frequent 
| 3] 5] ſhowers with thick 
— — weather till near 

441 7 noon. 

$17]! 

16 8 | 
| 7 8 a 
81 8 SW | ENE| The variation 1 
g 8| 1 reckon to be orfe 
{| — point weſterly. 
to] 9 
111] 8] 1 {SWEZW | NEZE 
121 8 X 3 


ATION. 


titude, you will find (by Caſe 4. of Plane Fail "af 
the true courſe to be S. 39 oo E. and the dire, I 
ſtance 198.2 miles. ; 

7. In keeping a ſhip's reckoning at ſea, 
mon method 1s to take from the log-board t 
courſes and diſtances failed by the ſhip laſt 24 hours 
and to transfer theſe together with the moſt rematk. 
able occurrences into the log-book, into which alſo 
are inſerted the courſes correQed, and the difference 
of latitude and difference of longitude made good 
upon each; then the whole day's work being finiſhed 
in the log-book, if the latitude by account agree with 
the latitude by obſervation, the ſhip's place will be 
truly determined; if not, then the reckoning muſt be 
corrected according to the preceding rules, and placed 
in the journal, | 

The form of the Log-book and Journal, together 
with - example of 2 days work, you have here ſub- 
joined. f 

Note, to expreſs the days of the week, they com- 
monly uſe the characters by which the ſun and planets 
are expreſſed, viz. © denotes Sunday, ) Manday, 
& Tueſday, $ Wedneſday, iſs Thurſday, Friday, and 
H denotes Saturday. 


the com. 
be (evera] 


The Log-Book. 55þ 
CourſesCorre&.|Dift.| Diff. Lat. | Diff. Long, 
N. | 8. 


8 SW |50 46.2 
S þW 19 18.6 
SW 9 29.7 
S WIS 24.5 20.2 
S W428 25.5 19.5 


—— —— 


144.2 


Hence the ſhip, by account, has come to the [ati 
tude of 47 46' north, and has differed her longitude 
20 5' weiterly ; ſo this day I have made my way good 
8. 31 31' W. diſtance 157.4 miles. : 

At noon the Lizard bore from me N. 31* 3/ . 
diſtance 159.4 miles; and having obſerved the lali- 
tude, I found it agreed with the ſatitude by account. 


2 JJ | £4 1. -.. $367 


4 —— 


H. K. K. Courſes. Winds. Obſervations and ourſes Correct. Diſt. Diff. Lat. Diff. Long. 
EY Accidents &* MOR Es TH © $305 -| 
. ä — — SEbE |32.5 17.8 | 37-7 
i [$8W W | |This 24 hours, ESE 6 | 2.3 | 10.6 

>| 1] 1 |Handed the mainſſtrong gale of wind SzLE 9 8.9 I.3 

31 i] 1 and fore courſes,|and variable. 

4) i| 1 ||ce-way 6 points. | * 1655 29.0 | 49-6 

5 1 Hence the ſhip, by account, has come to the lati- 
6, 1 | tude of 47 1% north, and has differed her longitude 
1 : LY : 49 eaſterly ; conſequently ſhe has got 1 16” to the 


weſt ward of the Lizard, and has made her way good 
the laſt 24 hours 8499 08“ E, diſtance 44.3 miles. 
W At noon the Lizard bare from me north 17 5 eaſt, 


10 1] [hull, lee-way 7 8 f | 
11 1 2 judge to be 1. diſtance 170.6 miles. 
1 


8 1] 1 |The wind increa- 
g 1 ing, we tried a 


This day I had an obſervation, and found the lati- 


5 5 = 3 tude by account to diſagree with * latitude by ob- 
$5 . 2d ſervation by 11 minutes, I being ſo much further to 
i p 1 3 kf and the ſouthward than by dead ak, which by the 
2 9 2 s o . - 

; i| ſway 44 points. third of the preceding rules 1 correct as in the Journal. 
45 

5\ 1 

611] 1 

71 

OSZE SWI W 

94 1 Set fore-ſail, lee- 

10] 4] 1 [way 3 points. 

- 5 Lat. by obſerva- 

121 4 23 


1 tion, 47 06 N. | 


A JovRNAL from the Lizard towards Jamaica in the ſhip Neptune, J. M. commander. 


Months|Month ſur: 2 Dit. [Latitude[Whole Dif. [Bearing and Dilt.[Remarkable Obſerra- 
| Years, | Days Winds. | DireQ Courſe, Miles Correct. Long. made. from the Lizard. tions and Accidents. 
L Ts: : 


— — 


NY ES 3, 31 W 157%. 44%, 46˙%é 2%, 5? W | At noon the} Fair weather at four 

Lizard bore N. P. M. I took my de- 
NN E | 31 31˙ E. Diſt.|parture from the Li- 
EN E. 157.4 miles. zard, it bearing NNE 
INEZE} | diſtance 5 leagues. 


——_— 


Weſt 8 34, o1 E 8.2 472, 06'] 1, 55 W At noon the 


Strong gales of wind 
NW Lizard bore S. and variable. 
S WöGUW 17 55? W. Diſt. 
3 183 miles. | 


; | 30 1 inland 


vigation 


Nautilus. ta 


N A U 


Inland Navication. See CAnxaL, and Trapr. 

0 NAUMACHIA, in antiquity, a ſhew or ſpec- 
cle among the ancient Romans, repreſenting a ſea- 
fight. 5 
 NAUM BURG, a town of Germany, in the circle 
of Upper Saxony, capital of the county of Saxe- 
Naumburg, ſituated on the river Sala, in E. Long. 
11.20. N. Lat. 51.12. 

NAUPACTUS, or Naveacrum, 
the extreme or outmoſt town of the ZEtolians, for- 
merly belonging to the Locrians, but adjudged by 
Philip to the former: ſo called from the ſhipbuilding 
there carried on, and fituated near Antirrhium on the 
Corinthian bay. MNaupadus, the epithet. Now Le- 
punto, a port-town of Achaia or Livadia, on the 
north fide of the gulf of that name. E. Long. 22. 20. 
N. Lat. 38. o. 

NAUPORTUS, or Na uvroxrun, (anc. geogr.), a 
town on a cognominal river, towards its fource, in 
Pannonia Superior. The reaſon of the name, ac- 
cording to Pliny, 1s, that the ſhip Argo, after coming 
vp the Danube, ther Save, and the Laubach, was 
hence earrted on mens ſhoulders over the Alps into 
the Adriatic. The river Nauportus riſes in the Alps, 
near Longaticum, at the diftance of fix miles from rhe 
town Nauportum; which was a colony of the Tau- 
riſci, a people on the confines of Noricum. Now 
Upper Laubach in Carinthia, on the river Laubach. 
E. Long. 14. 40. N. Lat. 46. 28. 

NAUSEA, or sickxkss; a retching or propenſity 
and endeavour to vomit, ariſing from ſomething which 
irritates the ſtomach. 

NAUTILUS, in zoology, a genus belonging to 
the order of vermes teſtacea. The ſhell conſiſts of 
one fpiral valve, divided into ſeveral apartments by 

artitions. There are 17 ſpecies, chiefly diſtinguiſhed 
5 particularities in their ſhells. 

Bonani obſerves, that this genus of ſhell-fiſh is very 
well named from the Greek vavra&®, which ſignifies 
both “a ſhip,” and «a ſailor;“ for that the ſhells of 
all the nautili carry the appearance of a ſhip with a 
very high poop. Different authors, both ancient and 
modern, have ealled the nautilus by the names of 
pompilus, nauplius, nauticus; ouum polypi, polypus teſta» 
ceur ; and the French call it 4e voilier. It is by ſome 
imagined, that men firſt learned the art of navigation 
from this animal. See Hiſtory of NAviGaT0N. 

The moſt remarkable diviſion of the nautili is into 
the thin and thick-ſhelled kinds. The firſt is called 
nautilus papyraceus ; and its ſhell is indeed no thicker 
than a piece of paper when out of the water. This 
ſpecies is not at all faſtened to its ſhell; but there is 
an opinion, as old as the days of Pliny, that this crea- 
ture creeps out of its ſhell, and goes on ſhore to feed. 
When this ſpecies is to ſail, it expands two of its arms 
on high, and between theſe ſupports a membrane, 
which it throws out on this occaſion: this ſerves for 
its ſail, and the two other arms it hangs out of its 
ſhell, to ſerve occaſionally either as oars or as a ſteer- 
age 3 but this laſt office is generally ſerved by the tail. 

hen the ſea is calm, it is frequent to ſee numbers of 
theſe creatures diverting themſelves in this manner: 
but as ſoon as a ſtorm riſes, or any thing gives them 
diſturbance, they draw in their legs, and take in as 
much water as makes them ſpecifically heavier than 
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that in which they float; and then they fn 
bottom. When they riſe again, they 100 ab n \ 
by a number of holes, of which their legs are full 
The other nautilus, whoſe ſhell is thick, never ou; 
that habitation. 'This ſhell is divided into 40 or more 
partitions, which grow ſmaller and ſmaller as th 
approach the extremity or centre of the ſhell: ty 
tween every one of theſe cells and the adjoining 
there is a communication by means of a hole in the 
centre of every one of the partitions. Through thi 
hole there runs a pipe of the whole length of the ſhell 
It is ſuppoſed by many, that by means of this pipe 
the fiſh occaſionally paſſes from one eell to another; 
but this ſeems by no means probable, as the fiſh mul 
undoubtedly be cruſhed to death by paſſing through 
it. It is much more likely that the fiſh always occu- 

ies the largeſt chamber in its ſhell; that is, it lives 
in the cavity between the mouth and the firſt parti- 
tion, and that it never removes out of this; but that 
all the apparatus of cells, and a pipe of communica 
tion which we ſ@ much admire, ſerves only to admit 
occaſionally air ar water into the ſhell, in ſuch pro- 
om as may ſerve the creature in its intentions of 
wimming. _ 

Some authors call this ſhell the concha matgarith 
ſera: but this can be only on account of the fine co- 
lour on its infide, which is more beautiful than any 
other mother · of- pearl; for it has not been obſerved 
that this ſpecies of fiſh ever produced pearls. It muſt 
be obſerved, that the polypus is by no means to be 
confounded with the paper-ſhelled nautilus, notwith- 
ſtanding the great reſemblance in the arms and body 
of the incloſed fiſh; nor is the cornu ammonis, ſo fre- 
quently found foſſile, to be confounded with the 
thick · ſhelled nautilus, though the concamerations and 
general ſtructure of the ſhell are alike in both; for 
there are great and eſſential differences between all 
theſe genera. | | 

NAVY, the fleet or ſhipping, of a prince or ſlate, 
See MARINE. 

The management of the Britiſh navy- royal under the 
lord high admiral of Great Britain, is entruſted to pric- 
cipal officers. and commiſſioners of the navy, who bold 
their places by patent. The principal officers of the navy 
are four, viz. the treaſurer, whoſe buſineſs. it is to re- 
ceive money out of the exchequer, and to pay all the 
charges of the navy, by warrant from the principal 
officers: comptroller, who attends and controuls all 
payment of wages, is to know the rates of ſtores, to 
examine and audit all accounts, &c. : ſurveyor, who 
is to know the ates of all ſtores, and ſee wants ſup- 
plied; to eſtimate repairs, charge boatſwains, wr 
with what ſtores they receive, and at the end of 3 
voyage to ſtate and audit accounts: clerk of the = 
whoſe buſineſs it is to record all orders, contras, bis 
warrants, &c. | be fir 

The commiſſioners of the navy are five: _ 
executes that part of the comptroller's duty whic . 
lates to the comptrolling the victualler's —_ 
the ſecond, another part of the ſaid comptroller 5 oy 
relating to the account of the ſtorekeepers 4 0 
yard; the third has the direction of the navy Chat: 

ort of Portſmouth; the fourth has the ſame at 110 
| wok ; and the fifth at Plymouth. There ate 


a | or 
other commiſſioners at large, the number wo 
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arding to the exigencies of public affairs; 
Fi _ 3 of the royal navy, theſe have 
. ſeveral clerks under them, with ſalaries allowed by 
OS, alli of the royal navy bath formerly 
been undertaken by contract; but is now managed 
by commiſſioners, who hold their office on Tower-hill, 
London, The navy-office is where the whole buſineſs 
concerning the navy is managed by the principal offi- 
cers and commiſſioners. 2 f 
The royal vavy of Great Britain is now in a very 
flouriſhing ſtate, having been diligently kept up in 
late reigns, as the natural ſtrength of the kingdom. 
When it is complete, it is divided into three ſqua- 
drons, diſtinguiſhed by the colours of the flags carried 
by the reſpective admirals belonging to the lame, viz. 
rad, white, and blue; the principal commander of 
which bears the title of admiral: and each has under 
bim a vice-admiral and a rear-admiral, who are like- 
wiſe flag - office rs. 
Navv-Exerciſe. See ExERrCISE. 
Navy-Diſcipline or Regwations. 
State. 
NAXIA, or Naxos, a conſiderable iſland of the 
Archipelago, 25 miles in length, and 88 in circum- 
ference. 'The whole iſland is covered with orange, olive, 
lemon, cedar, citron, pomegranate, fig, and mulberry- 
trees; and there are a great many 8 and brooks. 
This iſland has no harbour; and yet they carry on a 
conſiderable trade in batley, wine, figs, cotton, ſilk, 
flax, cheeſe, ſalt, oxen, ſheep, mules, and oil. They 
burn only oil of maſtic, though olive-oil is exceeding 
cheap. It is inhabited both by Greeks and Latins, 
who live in great dread of the Turks: for when the 
meaneſt of their ſhips appear here, they always wear 
red caps like palley-ſlaves, and tremble before the 
loweſt officer; ke as ſoon as they are gone, they put 
on their caps of velvet. The ladies are ſo vain, that, 
when they return out of the country, they have 40 
women in their train, half on foot and half on aſſes, 
one of whom carries a napkin or two, another a petti- 
coat, another a pair of ſtockings, and ſo on; which is 
a very ridiculous fight to ſtrangers. "There are four 
archbiſhops ſees in this iſland, and a great many vil- 
lages; but ſo thin of people, that the whole iſland 
does not contain above 8000 inhabitants. The higheſt 
mountain is Zia, which ſignifies “ the mountain of 
Jupiter,” There are but few antiquities, except ſome 
[mall remains of the temple of Bacchus. Some ſay 
they have mines of gold and filver; however, there is 
one of emery, which is ſo common here, and ſo cheap, 
that the Engliſh often ballaſt their ſhips therewith. 
Fs * ee a conſiderable town, and capital 
with c of Naxos, over-againſt the iſle of Paros, 
a caltle and two archbiſhops ſees, the one Greek 
ler, other Latin. The greateſt part of the in- 
ON are Greeks, E. Long. 25. 51. N. Lat. 
end peo te Ferne 
Strongyle, then Dia, and Di Me +: 8 71 Called 
it Sicily the Leſs. Now call 4 Wixi = k 
Lone: i 1 5 _ ixia, or Naxos. 
wn (ane, geogr.), a town of Crete, famous for 
©, called Lapis Naxias, Another of Sicily, 
A 


See Maritime 
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built by the Chalcidian; fituate on the ſouth fide of 5 5 
Neapolis, 
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Mount Taurus, deſtroyed by Dionyſius the tyrant; 
from whoſe ruins Tauromenium, built by Timoleon, 
either aroſe or was increaſed, (Plutarch). 

NAZARENES, ia church-hiſtory, a name origi- 
nally given to all Chrittians in general, on account that 
Jeſus Chriſt was of the city of Nazareth; but after- 
wards reſtrained to a ſet of heretics, whoſe religion 
conſiſted of a ſtrange jumble of Judaiſm and Chriltia- 
nity, obſerving at the ſame time the Moſaical law, and 
the rites of the Chriſtian religion. N 

NAZARETH (anc. geogr.), a town of Galilee 
near mount 'Tabor, fituate on an eminence; the place 
of the annunciation or conception of our Saviour, and 
of his reſidence till he entered on his public miniſtry 
at 30 years of age. 3 

NAZARIT ES, among the Jews, perſons who, ei- 
ther of themſelves, or by their parents, were dedicated 
to the obſervation of Nazaritethip. They were of two 
ſorts; namely, ſuch as were bound to this obſervance 
only for a ſhort time, as a week or a month; or thoſe 
who were bound to it all their lives. All that we find 
peculiar in the latter's way of life is, that they were 
to abſtain from wine and all intoxicating liquors, and 
never to ſhave or cut off the hair of their heads. 
The firft ſort of Nazarites were, moreover, to avoid all 
defilement; and if they chanced to contract any pol- 
lution before the term was expired, they were obliged 
to begin afreſh, Women as well as men might bind 
cha, — to this vow. 

NAZIANZEN. See GzeGory Nazianzer. 

NEALED, among ſeamen, is uſed when the 
ſounding is deep water cloſe to the ſhore ; as allo 
when the ſhore is ſandy, clayey, oozy, or foul and 
rocky greund. 
NEALING, or rather ANNEALING, a term uſed 
for the preparing of ſeveral matters, by heating or 
baking them in the oven, or the like. | 

NEAPED. When a ſhip wants water, ſo that ſhe 
cannot get out of the harbour, off the ground, or 
out of the dock, the ſeamen ſay ſhe is reaped, or be- 
neaped. 

EAPOLIS (anc. geogr.), a city of the Higher 
Egypt, in the Nomos Panopolitanus, between Thebæ 
to the ſouth, and Panopolis to the north, on the eaſt fide 
of the Nile. Otherwiſe called Caene.— A ſecond Nea- 
pu of Babylonia, ſituate near the Euphrates, on the 
outh ſide. A third of Campania, an ancient town, and 
a colony from Cumæ, called at firſt Parthenope, from the 
tomb of the ſiren of that name, (Velleius, Pliuy, Strabo); 
accounted a Greek city, and a great ſtickler for Greek 
uſages, (LIT; Tacitus). Its hot baths were in no- 
thing inferior to thoſe of Baiz, according to Strabo: 
at two miles diſtance from it ſtands the monument of 
Virgil, held in religious veneration by learned poſte- 
rity. The Younger Pliny relates, that Virgil's birth- 
day was more religiouſly obſerved by Silius Italicus 
than his own, eſpecially at Naples, where he reſorted 
to his tomb as to a temple. The city is waſhed by 
river Sebethus. Virgil feigns the nymph Sebethis to 

relide over the ſtream, 2 Naples, capital of the 
2925 of that name; E. Long. 15. 12. N. Lat, 
41. 6.—A fourth, Neapolis of Caria, near the Me- 
ander, (Ptolemy).—A. fifth, an inland town of Cyre- 
naica, ſituate between Ptolemais and Arinoe, (Pto- 
3012 lemy); 
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Neat lemy); and to be diſtinguiſhed from the Cznopolis, man law, it is not our buſineſs to decide; thouoh, vl 

M or Neapolis, on the eaſt border of the ſame province, among the caſuiſts, it is believed the queſtion By 
 Neceſlity. (YA ſixth, of Ionia, (Strabo); which belonged hardly bear a doubt. But, however that may he 
rt ts the Epheſians, but afterwards to the Samians, obedience to the laws in being is undoubtedly a ſuf. 


who exchanged Marathefium, a more diſtant city, for 
a nearer.— A ſeventh, Neapolis of Macedonia Ad- 
jecta, ſituate at the diſtance of 12 miles to the caſt of 
Philippi, (Antonine).—An eighth, Neapolis of Piſi- 
dia, on the borders of Galatia, ſituate between Am- 
blada and Pappa, (Ptolemy).— A ninth, of Samaria, 
the ancient Sichem, which ſee; ſo called upon its re- 
ſtoration by the Romans, (Coin, Pliny, Jofephus).— 


A tenth, of Sardinia, ſituate on the ſouth-weſt fide of 


the iſland, zo miles to the north of Metalla: now 
called Neapoli.—An eleventh, of the Regio Syrtica, 
called alſo Leptis.—A twelfth, of Zeugitana on the 
Mediterranean, to the eaſt of Clypea, and ſouth of the 
Promontorium Mercutii. 

NEAT or NerT Weight, the weight of a commo- 
dity alone, clear of 4. caſk, bag, caſe, or even 
filth. See NerT. 

NEBIO, or Nzz810, a ruined city of Italy, on the 
north fide of the iſland of Corſica, with a biſhop's ſee, 
whoſe biſhop reſides at San Florenzo, from which it is 
a mile diſtant. | : 

NEBO (anc. geogr.), a very high mountain, a part 
of the mountains Abarim, and their higheſt top, whi- 
ther Moſes was ordered to aſcend to take a view of 
the land of Canaan, and there die. Sitvate in the land 
of Moab, over-againſt Jericho: with a cognominal 
town at its foot (Iſaiah) belonging to the Reubenites, 
which afterwards returned to the Moabites; in je- 
rome's time deſolate z eight miles to the ſouth of 
Heſhbon. 

NEBUCHADNEZZAR. See NaBgUchADYEZ- 
ZAR. 

 NEBULY, or NezuLEe, in heraldry, is when a 
coat is charged with ſeveral little figures, in form 
of words running within one another, or when the 
outline of a bordure, ordinary, &c. is indented or 
waved. 4 

NECESSITY, whatever is done by a neceſſary 
cauſe, or a power that is irreſiſtible; in which ſenſe 
it is oppoſed to freedom. See MeTarvysics, 
n 78—80, 

ECESSITY, in law, as it implies a defect of will, 
excuſes from the guilt of crimes. See Crime. 

Compulſion and inevitable zeceſſity are a conſtraint 
upon the will, whereby a man is urged to do that 
which his judgment diſapproves ; and which, it is to 
be preſumed, his will (if left to itfelf ) would reject. 
As puniſhments are therefore only inflicted for the 
abuſe of that free-will which God has given to man, 
it is highly juſt and equitable that a man ſhould be 
excuſed for thoſe ads which are done through un- 
avoidable force and compulſion. 

1. Of this nature, in the firſt place, is the obliga- 
tion of civil ſubjedion, whereby the inferior is con- 
ſtrained - by the ſuperior to ad contrary to what his 
own reaſon and inclination would ſuggeſt: as when 
a legiſlator eſtabliſhes iniquity by a law, and com- 
mands the ſubje& to do an act contrary to religion or 
found morality. How far this excuſe will be admitted 
in foro conſcientiæ, or whether the inferior in this caſe 
is not bound to obey the divine rather than the hu- 


cient extenuation of civil guilt before the munic; 
tribunal. The ſheriff who bivhe Latimer and Ridle 
in the bigotted days of queen Mary, was not liable t 
puniſhment from Elizabeth for executing ſo borrid aa 
office; being juſtified by the commands of that mz. 
giſtracy which endeavoured to reſtore Superkition 
under the holy auſpices of its mercileſs filter, Perſecu. 
tion, 

As to perſons in private relations, the principal 
caſe where conſtraint of a ſuperior is allowed as an 
excuſe for criminal miſconduR, is with regard to the 
matrimonial ſubjection of the wife to her huſband: 
for neither a ſon or a ſervant are excuſed for the com. 
miſſion of any crime, whether capital or therwiſe, b 
the command or coercion of the parent or mater; 
though in ſome caſes the command or authority of 
the huſband, either expreſs or implied, will privilege 
the wife from puniſhment, even for capital offences, 
And therefore if a woman commit theft, burglary, or 
other civil offences againſt the laws of ſociety, by the 
coercion of her huſband, or even in his company, 
which the law conſtrues a coercion, ſhe is not guilty 
of any crime; being conſidered as acting by compul. 
fion, and not of her own will. Which do&rine is at 
leaſt 1000 years old in this kingdom, being to be 
found among the laws of king Ina the Wet-Saxon, 
And it appears, that, among the northern nations on 
the continent, this privilege extended to any woman 
tranſgreſſing in concert with a man, and to any ſervant - 
that committed a joint offence with a freeman: the 
male or freeman only was puniſhed, the female or ſlave 
diſmiſſed; - procul dubio quod alterum libertas, alterun 
neceſſitas impelleret. But (beſides that, in our law, 
which is a ſtranger to ſlavery, no impunity 1s given to 
ſervants, who are as much free agents as their maſters) 
even with regard to wives, this rule admits of an ex- 
ception in crimes that are mala in ſe, and prohibited 
by the law of nature; as murder, and the like: not 
only becauſe theſe are of a deeper dye; but alſo, ſince 
in a ſtate of nature no one is in ſubjeRion to another, 
it would be unreaſonable to ſcreen an offender from 
the puniſhment due to natural crimes, by the refine- 
ments and ſubordinations of civil ſociety. In trealon 
alſo, (the higheſt crime which a member of ſociety 
can, as ſuch, be guilty of), no plea in coverture ſhall 
excuſe the wife; no preſumption of the huſband's 
coercion ſhall extenuate her guilt: as well becauſe of 
the odiouſneſs and dangerous conſequence of the 
crime itſelf, as becauſe the huſband, having broken 
through the moſt ſacred tie of ſocial community by 
rebellion againſt the ſtate, has no right to that obe- 
dience from a wife, which he himſelf as a ſubject has 
forgotten to pay. In inferior miſdemeſnors allo, ue 
may remark another exception, that a wife may 
indicted and ſet in the pillory avith her huſband, for 
keeping a brothel: for this is an offence touching the 
domeſtic economy or government of the houſe, ud 


which the wife has a principal ſhare; and is alſo ſuc 


an offence as the law preſumes to be generally con! 
ducted by the intrigues of the female ſex. And in 0 
caſes where the wife offends alone, without the — 
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u pany or coercion of her huſband, ſhe is reſponſible for 


Fence as much as any feme-ſole. 
m Another ſpecies of compulſion dr neceſſity is 
what our law calls dureſs per minas; or threats and 


menaces, which induce a fear of death or other bodily 
harm, and which take away for that reaſon the guilt 
of many crimes and miſdemeſnors, at leaft before the 
human tribunal. But then that fear which compels a 
man to do an unwarrantable action ought to be juſt and 
well-grounded ; ſuch, © qui cadere poſſit in virum con- 
ftantem, non timidum et meticuloſum,”” as Bratton ex- 
preſſes it, in the words of the civil law. Therefore, in 
time of war or rebellion, a man may be juſtified in doing 
many treaſonable acts by compulſion of the enemy or 
rebels, which would admit of no excuſe in the time of 
*ace, This, however, ſeems only, or at leaſt princi- 
ally, to hold as to poſitive crimes, ſo created-by the 
— of ſociety, and which therefore ſociety may ex- 
cuſe; but not as to natural offences, ſo declared by 
the law of God, wherein human magiſtrates are only 
the executioners of divine puniſhment. And therefore 
though a man be violently aſſaulted, and hath no other 
poſſible means of eſcaping death but by killing an 
innocent perſon, this fear and force ſhall not acquit 
him of murder; for he ought rather to die himſelf 
than eſcape by the murder_of an innocent. But in 
ſuch a caſe he is permitted to kill the aſſailant; for 
there the law of nature, and ſelf-defence its primary 
canon, have made him his own protector. | 
3. There is a third ſpecies of neceſſity, which may 
be diſtinguiſhed from the actual compulſion of exter- 
nal e — being the reſult of reaſon and reflec- 
tion, which act upon and conſtrain a man's will, and 
oblige him to do 0 ation which without ſuch obli- 
gation would be criminal, And that is, when a man 

has his choice of two evils ſet before him, and, bein 
under a r of 2 ny we ws. = eſt 

pernicious of the two, ere the will cannot be ſai 
freely to exert itſelf, being rather paſſive than active; 
or, if active, it is rather in rejecting the greater evil 
on ee => — Of this ſort is that neceſ- 
ty, where a man by the commandment of t i 
bound to arreſt Bar $a for any capital + om = — 
diſperſe a riot, and reſiſtance is made to his authority : it 
ls here juſtifiable, and even neceſſary, to beat, to wound, 
. 1 2 * * 0 
preſervation of the peace of the Rd wad he b . 
prehending of notorious malefactors, are of the ut md 
— to the public ; and therefore excuſe the 
pig Beway! the killing would otherwiſe amount to. 
+: ere 18 yet another caſe of neceſſity, which has 
occalioned great ſpeculation among the writers upon 
Ring ge Karg gelen eg want of 
his preſent neceſſiti . 2 W wha 00 
Polling + ties. And this both Grotius and 
in Ne In many other, of the foreign 
ingenious, A * 3 1 * 8 
caſes the communit of 3 b. err f 4 — 
eeſſion of meier 22 b 85, ” 3 * Ot tacit con- 
n 1 I. ved. nd ſome even of our 
warste 40 e lame; though it ſeems to be an 
fome chigen, ” ny borrowed from the notions of 
Enghad 4 bs calt it is now antiquated, the law of 
ittung no ſuch excuſe at preſent. And 
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this its doArine is agreeable not only to the ſentiments 
of many of the wiſeſt ancients, particularly Cicero, 
who holds, e e cuigue incommodum ferendum eft, 
potius quam de alterius commodis detrahendum ; but alſo 
to the Jewiſh law, as certified by king Solomon him- 
ſelf: „If a thief ſteal to ſatisfy his ſou] when he is 
hungry, he ſhall reſtore ſevenfold, and ſhall give all 
the ſubſtance of his houſe:“ which was the ordinary 
puniſhment for theft in that kingdom. And this is 
founded upon the bigheſt reaſon: for mens properties 
would be under a ſtrange inſecurity, if liable to be in- 


vaded according to the wants of others; of which wants. 


no man can poſſibly be an adequate judge, but the par- 
ty himſelf who pleads them. In England eſpecially, 
there would be a peculiar impropriety in admitting fo 
dubious an excuſe: for by the laws ſuch ſufficient pro- 
viſion is made for the poor by the power of the civil 
magiſtrate, that it is impoſſible that the moſt needy 
ſtranger ſhould ever be reduced to the neceſſity of thieving 


to ſupport nature. The caſe of a ſtranger is, by the- 
way, the ſtrongeſt inftance put by baron Puffendorf, 


and whereon he builds his principal arguments: which, 
however they may hold upon the continent, where the 


parſimonious induſtry of the natives orders every one 


to work or ſtarve, yet muſt loſe all their weight and 
efficacy in England, where charity is reduced to a ſy- 
ſtem, and interwoven in our very conſtitution. There- 
fore our laws ought by no means to be taxed with be- 
ing unmerciful, for denying this privilege to the ne- 
ceſſitous; eſpecially when we conſider, that the king, 


on the repreſentation of his miniſters of juftice, hath a 
power to ſoften the law, and to extend mercy in caſes. 


of peculiar hardſhip. An advantage which is wanting 
in many ſtates, particularly thoſe which are democra- 
tical: and theſe have in its ſtead introduced and ad- 


opted, in the body of the law itſelf, a multitude of 


circumſtances tending to alleviate its rigour. But the 
founders of our conſtitution thought it better to veſt 
in the crown the power of pardoning particular objects 
of compaſſion, than to countenance and eltabliſh theft 
by one general undiſtinguiſhing law. | 

NECHO, king of Egypt, began his reign 69 B. C. 
and was killed eight years after by Sabacon King of 
Ethiopia, Pſammiticus his ſon ſucceeded bim, and 
was the father of Necho II. who reigned in the 616 
B. C. This Necho LI. is celebrated in hiſtory for at- 
1 though in vain, to cut a canal] from the Nile 
to the 
round Africa by ſea, defeated Joſias and the Babylo- 
nians, and gained many victories; but he was con- 
quered in his turn by Nebuchadnezzar, who confined 
him within his ancient kingdom. 

NECK, in anatomy, is that ſlender part ſituated be- 


tween the head and trunk of the body. See Ax A- 


TOMY, n' 30. 


NEC ROMAN CV, or Nzcxomaxcy,. a ſpecies of 


divination performed by raiſing the dead, and extort- 
ing anſwers from them. See DivixaTioNn. 
NECTAR, among ancient poets, the drink of the 
fabulous. deities of the heathens; in contradiſt inction 
from their ſolid food, which was called ambre/a, 
NECTARINE, a fruit differing in nothing from 
the common peach, of which it is a ſpecies, than in ha- 
ving a ſmoother rind and a firmer pulp. See Pexsica. 
NECTARIUM, from nedar, the fabled “ drink 
of. 


abian gulf. He ſent the Phœnicians to ſail 


Necho 


Nectarium. 
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a fluid form, that oozes from the plant, and is the pria · 
cipal food of bees and other inſects. 
Notwithſtanding this definition, which ſeems to con- 


fider the nectarium as neceſſary a part of the corolla 


as the petals; it is certain that all flowers are not pro- 


vided with this appendage, neither indeed is it eſſeatial 


to fructiſicat ion. 


There is, beſides, a manifeſt impropriety in terming 


the nectarium a part of the corolla. Linnæus might, 
with equal propriety, have termed it a part or appen- 
dage of the ſtamina, calix, or pointal, as the appear- 


ance in queſtion is confined to no particular part of 
the flower, but is as various in point of fituation as of 


form. The truth is, the term nedarium is exceeding- 
ly vague; and, if any determinate meaning can be af- 
fixed to it, is expreflive of all the fingularities which 
are obſerved in the different parts of flowers. 

The tube, or lower part of flowers with one petal, 
Linnzus conſiders as a true nectarium, becauſe it is 
generally found to contain the ſweet liquor formerly 
mentioned. This liquor Pontedera compares to that 
called amnior in pregnant animals, which enters the 
fertile or impregnated ſeeds : but that this is not at 
leaſt its ſole uſe, is evident from this circumſtance, that 
the honey or liquor in queſtion is to be found in flowers 
where there are either no feeds, or thoſe, from the 
want of male organs, cannot be impregnared. Thus 
the male flowers of nettle and willow; the female flow- 
ers of ſea- ſide laurel, and black bryony; the male and 
female flowers of clutia, higgelaria, and butcher's 
broom, all abound with the honey or nectar alluded 
to. 

Dr Vaillant was of opinion, that the nectarium was 
an eſſential part of the corolla; for which reaſon he 
diſtinguiſhed the ſingular appearances in fennel- flower 
and columbine, by the name of peftal;: the coloured 
leaves which are now termed the petal, he denominates 
the flower-cup. | 

That the nectarium, however, is frequently diſtinct 
from the petals, is evident, both from the well-known 
examples juſt mentioned, as likewiſe from the flowers 
of monkſhood, hellebore, iſopyrum, fennel-flower of 
Crete, barrenwort, graſs of Parnaſſus, chocolate-nut, 
cherleria, and ſauvageſia. 

Theſe general obſervations being premiſed, we pro- 
ceed to take a nearer and more particular view of the 
principal diverſities, both in form and fituation, of this 
ſtriking appendage to the flower. 1. In many flowers 
the neQtarium is ſhaped like a ſpur or horn; and that 
either in flowers of one petal, as valerian, water - mil- 
foil (urticularia), butter-wort, and calves-ſnout; or in 
ſuch as have more than one, as lark-ſpur, violet, fuma- 
tory, balſam, and orchis. 2. In the following plants, 
the neftarium is properly a part of the corolla, as ly- 
ing within the ſubſtance of the petals: ranunculus, 
lily, iris, crown-imperial, water-leaf, mouſe-tail, a- 
nanas or pine-apple, dog's-tooth violet, piperidge buſh, 
valiiſner;a, hermannia, uvularia, and ſwertia. 3. The 
nectarium is frequently placed in a ſeries or row with- 
in the petals, though entirely unconnected with their 
ſubſtance, Ia this ſituation it often reſembles a cup, 
as in narciſſus. A. nectarium of this kind is ſaid by 


( $272 ] 
Ne@arium. of the gods; defined by Linueus to be a part of the 
——— corolla, or apendage to the petals, appropriated for 
containing the honey, a ſpecies of vegetable ſalt under 
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Linneus to crown the corolla. The following are ex. 


amples: daffodil, ſea-daffodil, campion, viſcous can, % 
pion, ſwallow-wort, ſtapelia, cynauchum, nepenth 
eherleria, balſam-tree, African ſpiræa, witch-haze! | 
olax, and paſſion- flower. 4. In Indian ereſs, buckler 
muſtard, Barbadoes cherry, and monotropa, the nec, 
tarium is ſituated upon or makes part of the calix 
5. The neRarium in baſtard — 2 is ſeated vp. 
on the antherz or tops of the ſtamina ; whence the 
name adenanthera, or glandular anthera, which ha 
been given to this genus of plants. In the following 
liſt it is placed upon the filaments: bean-caper, bay 
fraxinella, marvel of Peru, bell-flower, heat. 
rocila, and commelina. 6. In hyacinth, flowering. 
ruſh, ſtock July-flower, and rocket, the nectarium ix 
placed upon the ſeed-bud. 7. In honey-flower, or. 
pine, buck-wheat, collinſonia, Jathrza, navel-wort, 
mercury, clutia, kiggelaria, ſea-fide laurel, and Afri. 
can ſpiræa, it is attached to the common receptacle, 
Laſtly, in ginger, nettle, dyer's weed, heart-ſced, co- 
tus, turmeric, grewia, baſtard orpine, vanelloe, ſkrew. 
tree, and willow, the nectarium is of a very ſingular 
conſtruct ion, and cannot properly fall under any of the 
foregoing heads. 

In diſcriminating the genera, the neQarium often 
furniſhes an eſſential character. 

Plants which have the nectarium diſtin from the 
petals, that is, not lodged within their ſubſtance, are 
affirmed by Linnzus to be generally poiſonous. The 
following are adduced as examples: monk's hood, hel- 
lebore, columbine, fennel-flower, graſs of Parnaſſus, 
barren-wort, oleander, marvel of Peru, bean-caper, 
ſucculent ſwallow- wort, fraxinella, and honey-flower, 

NECYDALIS, in zoology, a genus of inſects be- 
longing to the order of coleoptera. The feelers are ſe· 
taceous; the elytra are ſhorter and narrower than the 
wings; the tail is ſimple. There are 11 ſpecies, chief. 
ly diſtinguiſhed by the ſize and figure of their elytra. 

NEEDLE, à very common little inſtrument or 
utenſil, made of ſteel, pointed at one end, and pierced 
at the other, uſed in ſewing embroidery, tapeſtry, &e. 
Needles make a very conſiderable article in com- 
merce, though there is ſcarce any commodity cheaper, 
the conſumption of them being almoſt incerediblc. 
The fizes are from n* 1. the largeſt, to n“ 25. the 
ſmalleſt. In the manufacture of needles, German and 
Hungarian ſteel are of molt repute. 

In the making of them, the firſt thing is to pals the 
ſteel through a coal- fire, and under a hammer, to bring 
it out of its ſquare figure into a cylindrical one. Tis 
done, it is drawn through a large hole of a wire-drav- 
ing iron, and returned into the fire, and drawn thro 
a ſecond hole of the iron, ſmaller than the firſt; and 
thus ſucceſſively from hole to hole, till it has acquired 
the degree of fineneſs required for that ſpecies o 
needles; obſerving every time it is to be drawn, that 
it be greaſed over with lard, to render it more * 
nageable. The fteel thas reduced to a fine wire, 5 
cut in pieces of the length of the needles intend : 
Theſe pieces are flatted at one end on the anvil, in ct. 
der to form the head and eye: they are then put my 
the fire, to ſoften them farther; and thence taken - 
and pierced at each extreme of the flat part on the 20 
vil, by force of a puncheon of well-tempered ſteel, a0 


laid on a leaden block to bring out, with another pun” 
cheon, 
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-.te piece of ſteel remaining m the eye. 
See, ce tiker died ofthe ſquare of the heads, 
. ty filed on each ſide of the flat of the 
and fte f int is formed with a file, and 
head; this done, the pot eng to bent red- hot 
the whole fled over: they are then laid to heat n 0 
on a long narrow iron, crooked at one end, in a ehar- 
coal fre; and when taken out thenee, are thrown into 
i bafon of cold water to harden. On this operation a 
00d deal depends; tov much heat borns them, and 
80 little leaves them ſoft; the medium is learned by 
experience. When they are thus hardened, they are 
aid in an iron ſhovel on a fire more or leſs briſk in pro- 
nion to the thicknefs of the needles; taking care to 
move them from time to time, Fhis ſerves to temper 
them, and take off o 1 ; Seat ne _ 
uſt be taken of the degree woo * 2 WEF GCE 
hen firaightened one after another with the hammer, 
the coldneſs of the m_ uſed - 2 them ha- 
ing twiſted the greateſt part of them. 
2 The next — is the poliſhing them. To do this, 
they take 12,000 or 15,000 needles, and range them 
m little heaps againſt each other on a prece of new 
duckram ſprinkled with emery-duft, The needles thus 
diſpoſed, emery-duſt is thrown over them, which is 
again ſprinkled with oil of olives; at laſt the whole is 
made up into a roll, well bound at both ends. This 
roll is then laid on à poliſhing table, and over it a thick 
plank loaden with ſtones, which two men work back- 
wards and forwards a day and a half, or two days, 
fuccefſively; by which means, the roll thus eontinually 
agitated by the weight and motion of the plank over 
it, the needles withinfide being rubbed againſt each 
other with oil and emery, are inſenſibly polrſhed, Af- 
ter poliſhing, they are taken out, and the filth waſhed 
off them with hot water and foap : they are chen wi- 
ped in hot bran, a little moiftened, placed with the 
needles in a round box, ſuſpended in the air by a cord, 
which is kept ſtirring till the bran and needles be dry. 
The needles thus wiped in two or three different brans, 
are taken out and put in wooden veſſels, to have the 
— ſeparated from thofe whofe- points or eyes have 
een broke either in poliſhing or wiping; the points 
are then all turned the fame way, and ſmoothed with 
an emery-ſtone turned with a wheel. This operation 
bniſhes them, and there remains nothing but to make 
them into packets of 2 50 each. 
| Dipping Ne DE, or Inclinatory Needle, a magne- 
tical needle, ſo hung, as that, inſtead of playing hori- 
zontally, and pointing out north and ſouth, one end 
Cips, or inclines to the horizon, and the other points 
to 2 certain degree of elevation above it. | 
The dipping-needle was invented in the year 1576, 
one Robert Norman a compaſs-maker at Wap- 
Ping. The occafion of the diſcovery, according to his 
dun account was, that it being his cuſtom to finiſh 
y_ bent the needles of bis compaſſes before he touch- 
"brug he 2 found, that immediately after the 
ward, der hs 8 3 00 9 
the needle 4 the nad, ” rer ir at, to ba ance 
Tenn always forced to put a piece 
Rong = outh-end as a counterpoiſe. The con- 
preciſe quamtüg of. 1e 3 to Lede 1 
angle which the neeg} P- to meaſure tue greate 
needle would make with the horizon; 


and this at London he found to be 71? 50, In 1723 
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' riments, he could net make any progreſs, 


N EE 


Mr Gruham made 3 great many 
dipping-needle, and ſound the angle to be between 74 
and 75 degrees. Mr Nairne, in 1772, found it to be 
fomewhat above 720. It is not certain whether the 
dip varies, as well as the horizontal direction, in the 
ſame place. The trifling difference between Mr For- 
man and Mr Nairne, would lead us to imagine that 
the dip was unalterable; but Mr Graham, who was a 
very accurate obſerver, makes the difference more eon- 
ſiderable. It is certain, however, from a great num- 
ber of experiments and obſervations, that the dip is va- 
riable in different latitudes, and that it increaſes in go. 
ing northwards. It appears from a table of obſerva- 
tions made with the marine dipping-needle in a voyage 
towards the north pole, in 1773, that in lat. 60. r8. 
the dip was 750 and in lat 70, 45- it was 770 527; 
in lat. 80. 12. it was 81 52/; and in lat. 80. 27. it 
was 829 2 55 : 

Several authors have endeavoured to apply this diſ- 
cevery of the dip to the finding of the latitude ; and 
Mr Bond attempted to apply it to the finding of the 
torgitade alſo; — ſor want of obſervat ions and expe- 

The offair 
was farther proſecuted by Mr Whiſton, who publiſhed. 
a treatiſe on the longitude, and for ſome time imagi- 
ned it was poſſible to find it exactly by means of the 


dip of the'needle; yet he at laſt deſpaired of it, for the 


following reaſons. 1. The weakneſs of the magnetic 
power. 2. The concuſſion of the ſhip, which he found 
it exceeding difficult to avoid ſo much as was neceſſary 
for the accuracy of the experiments. 3. The princi- 
pal objection was an irregularity in the motions of all 
magnetic needles, both horizontal and dipping, by 
which they, within the compaſs of about a degree, vary 
encertainly backward and forward; even fometimes, in 
# few hours time, without any evident cauſe. For a 
particular account of theſe variations both of the hori- 
zontal and dipping needle; ſee the article VariaTiONn. 
Mr Nairae, an ingenioos inftrument-maker in Lon- 
don, made a dipping-needle in 1772 for the board of 
longitude, which was uſed in the voyage towards the 
north-pole. This is repreſented Plate CCIV. fig. x. 
The needle AA is 12 inches long, and its axis, the ends 
BB of which are made of gold alloyed with copper, reſts 
oo friftion-wheels CCCC, of four inches diameter, 
each end on two friction» wheels; which wheels are ba- 
lanced with great eare. The ends of the axes of the 
friction - wheels, are likewiſe of gold alloyed with cop- 
per, and moved in ſmall holes made in bell- metal; and 
oppoſite to the ends of the axes of the needle, and the 
friction-wheels, are flat agates, ſet in at DDD, fine- 
ly poliſhed. The magnetic needle vibrates within a 
circle of bell- metal, EEE, divided into degrees and 
half degaees; and- a line, paſling through the middle 
of the needle to the ends, points to the diviſions. The 
needle of this inſtrument was balanced, before it was 
made magnetical ; but by means of a croſs, the ends 
of which are FFFF, (contrived by the reverend Mr 
Mitchell) fixed on the axis of the needle, on-the arms 
of which are cut very fine ſcrews to receive ſma!! but- 
tons, that may be ſcrewed nearer or farther from the 
axis, the needle may be adjuſted both ways to a great 
nicety, after being made wapnetical, by reverſing the 
poles, and changing the ſides of the needle. GG are 


two levels, by which the line of © degrees of the in- 


ſtrument 


obſervations on the Needle. 


Needle. 


or pivot headed with, a fine ſteel point. 
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ſtrument is ſet horizontal, by means of the four ad- 


juſting ſcrews LLLL; H is the perpendicular axis, 


by which the inſtrument may be turned, that the di- 
vided face of the circle may front the eaſt or weſt ; 
to this axis is fixed an index I, which points to an 
oppolite line on the horizontal plate K when the in- 
firument is turned half round; MMMM are ſcrews 
which hold the glaſs-cover to keep the needle from 
being diſturbed by the wind. When this needle is 
conſtructed for ſea, it is ſuſpended by an univerſal 
joint on a triangular ſtand, and adjuſted vertically by 
a plumb-line and button above the divided circle and 
the dovetail work at the upper 90; and the diviſions on 
the circle are adjuſted ſo as to be perpendicular to the 
horizon by the fame plumb-line, and an adjoining 
ſcrew; and when it is adjuſted, a pointer annexed to 
a ſcrew, which ſerves to move the divided circle, is 
fixed at the loweſt 90. Whenever the inſtrument is 
uſed to find the dip, it muſt be ſo placed that the 
needle may vibrate exactly in the magnetic meridian. 

Magnetical Nx EDE, in navigation, a needle touch- 
ed with a loadſtone, and ſuſtained on a pivot or cen- 
tre; on which playing at liberty, it directs itſelf to 
certain points in or under the horizon ; whence the 
magnetical needle is of two kinds, viz. horizontal and 
inclinatory. See the article Macxer. 

Horizontal needles are thoſe equally balanced on 
each fide the pivot that ſuſtains them; and which, 
playing horizontally with their two extremes, point 
out the north and ſouth points of the horizon. For 
their application and uſe, ſee the article Comeass. 

In the conſtruction of the horizontal needle, a piece 
of pure ſteel is provided; of a length not exceeding fix 
inches, leſt its weight ſhould impede its volubility; 
very thin, to take its verticity the better; and not 
pierced with any holes, or the like, for ornament ſake, 
which prevent the equable diffuſion of the magnetic 
virtue. A perforation is then made in the middle of 
its length, and a braſs-cap or head ſoldered on, whoſe 
inner cavity is conical, ſo as to play freely on a ſtyle 
The north 
point of the needle in our hemiſphere is made a little 
lighter than the ſouthern ; the touch always deſtroy- 
ing the balance, if well adjuſted before, and rendering 
the north end heavier than the ſouth, and thus occa- 


ſioning the needle to dip. 


The method of giving the needle its verticity or di- 
rective faculty, has been ſhewn already under the ar- 
ticle MAGNET; but if, after touching, the needle be out 
of its equilibrium, ſomething muſt be filed off from 
the heavier ſide, till it balance evenly. 

Needles in ſea compaſſes are uſually made of a 
rhomboidal or oblong form: we have given their 
ſtructure already under the article Come ass. 

The needle is not found to point preciſely to the 
north, except in very few places; but deviates from it 
more or leſs in different places, and that too at diffe- 
rent times; which deviation is called its declination or 
variation from the meridian. See the article VARAIA- 
TION 

NeEDLE-Fi/h. See SYNGNATHUS, 

NEEDLES,. in geography, two capes or. head- 
lands at the weſt end of the Ifle of Wight, which it is 
is very difficult to paſs on account of the ſands and 
rocks. 

1 
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NEFAS TI piss, in Roman antiquit 
tion given to thoſe days wherein it oo bot ale 4 
adminiſter juſtice, uſually marked in the Kalendar wo 
N. or N. P. . e. nefaſtus prima. * 

NEGAPATAN, a town of Aſia, in the Peninſyly 
on this fide the Ganges, and on the coaſt of Corona 
del. It was firſt a colony of the Portugueſe, but 0 
taken from them by the Dutch. The factory . 
very little beſides tobacco and long linen cloths; how 
ever, the Dutch have thought proper to ere x fort 
here. It is ſituated in E. Long. 79. 10. N. La, ii, 


15. 

*NEGATION, in logic, an act of the mind affirm. 
ing one thing to be different from another; as that the 
ſoul is not matter. See Locic. 

NEGATIVE, in general, ſomething that implies a 
negation: thus we ſay, negative quantities, negative 
powers, negative ſigns, &c. 

NecaTive Electricity. See the article Exgers. 
CITY paſſim. See alſo PosiTive Electricity. 

NEGOMBO, a ſea-port town of Afia, on the web 
coatt of Ceylon, It has a fort built by the Portugueſe, 
which was taken from them by the Dutch in 1646, 
E. Long. 80. 25. N. Lat. 17. o. 

NEGRIL roiur, the moſt weſterly promontory of 
the ifland of Jamaica. 

NEGROES, properly the inhabitants of Nigrita 
or Negroland in Africa, called alſo Blacks and Movr:; 
but this name is now given to all the Blacks. 

The origin of the Negroes, and the cauſe of this 
remarkable difference from the reſt of the human ſpe- 
cies, has much perplexed the naturaliſts. Mr Boyle 
has obſerved, that it cannot be produced by the heat 
of the climate : for though the heat of the ſun may 
darken the colour of the Kin, yet experience does not 
ſhow that it is ſufficient to produce a new blacknel 
like that of the Negroes. 

In Africa itſelf, many nations of Ethiopia are not 
black ; nor were there any blacks originally in the 
Weſt Indies. In many parts of Aſia, under the ſame 

arallel with the African region inhabited by the 
blacks, the people are but tawny. He adds, tht 
there are Negroes in Africa beyond the ſouthern tropic; 
and that a river ſometimes parts nations, one of which 
is black, and the other only tawny. Dr Barriere alleges, 
that the gall of Negroes is black, and being wan 
with their blood is depoſited between the ſcin a 
ſcarf-ſkin. However, Dr Mitchel of Virginia, in the 


Philoſophical Tranſactions nꝰ 476, has endeavoured 


by many learned arguments to prove, that the influ- 
ence of the ſun in E countries, and the manner 
life of their inhabitants, are the remote cauſes of the 
colour of the Negroes, Indians, &c. Se AMERIC 
no 48—51. and CoLovk of the Human Species. E 
Negroes are brought from Guinea, and ot 
coaſts of Africa, and ſent to the colonies in N 
to cultivate tobacco, ſugar, indigo, &c. and in m_ 
and Peru to dig in the mines; and this ne 
however in defenſible on the foot of Ge 
humanity, is now carried on by all the nation? a9 
have ſettlements in the Weſt Indies. Thoſe Neg % 
make the beſt ſlaves who are 2 from . . 
Senegal, Cape Verd, the river Gambia, the To 
of Joloffes, &c. There are various ways Ot P 


ring them: ſome, to avoid famine, ſell wenn 
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uu their wives and children, to their princes or other great 
men; others are made priſoners of war; and great 
numbers are ſeized in excurſions made for that very pur- 
by the petty princes into one another's territories, 
pole by the perry q v 
ja which it is uſual to ſweeg away all, without diltinc- 
tion of age or ſex. 

GROLAND, or NrterrTi4, a country of 
Africa, lying next to Guinea towards the north, and 
extending from 189 of welt to 150? of eaſt longitude, 
and from too to 209 of north latitude. On the north 
it is bounded by Zaara or the Deſart; on the ealt, by 
countries unknown; on the ſouth, by Guinea; and on 
the welt, by the Atlantic Ocean; and is watered by 
the great river Niger or Senegal, which runs through 
it from eaſt to welt, The Europeans have ſettlements 
on. the coaſts of this country, eſpecially near the 
mouths of the Niger and Gambia, which laſt is ſup- 
poſed to be a branch of the former. A great many 
nations inhabit the banks of the rivers; ſome Pagans, 
ſome Mohammedans, of different languages, and inde- 
pendent of one another. The country 1s fruitful, eſpe- 
cially along the rivers; abounding in rice, Guinea 
grain, and Indian corn, where it is culuvated ; and 
with cocoa-nuts, plantains, pulſe, palm-trees, and tro- 
pical fruits; nor is it deſtitute of cattle, and a variety 
of other animals, particularly ſuch as abound in 
Guinea. | 
Negroland is fertilized by the overflowing of its 
rivers the Senegal and Gambia, as Egypt is by the 
Nile, It hath not yet been aſcertained whether the 
Gambia is a branch of the Senegal or not. As far 
as the Europeans have penetrated up the country, they 
appear to be diflint; and the Mundingo Negroes 
report that the Gambia has a different origin. The 
entrance into the Niger or Senegal river is narrow 
and ſomewhat difficult, by reaſon of its immoveable 
bar and ſandy ſhoals, as well as the ſeveral iſlands at 
the mouth of it, and the ſeveral canals and marſhes that 
clog it: but after ſailing up eight or ten leagues, it-is 
found broad and deep, and fit to carry large veſſels; and, 
excepting about five or fix leagues on each fide above 
the mouth, which is ſandy and barren ground, the 
banks are covered with ſtately trees and villages, and 
the country in general is fertile and well watered ; 
tor, like the Nile, this river overflows its banks for 
many leagues, and enriches the land to a great de- 
gree, though, for want of ſkill, the inhabitants do 
uot reap the advantages which they might obtain from 
its fertility. The people on both ſides of the river 
've as near to it as they can, and feed great herds of 
cattle, ſowing large and fmall millet, the former of 
which is called by us Turkey wheat, in great quantities, 
and with great increaſe, If the river fails of over- 
doing at its uſual ſeaſon, a great ſcarcity, if not a 
3 famine, never fails to enſue in the adja- 
, theowp, and, even when it overflows regularly, 
f eds ſuch vaſt flights of graſshoppers and inſects, 

quite derken the air, and frequently eat up all tlie 
22 of the earth: in which caſe the only remedy 
8 have is to kill thoſe inſets and eat them; 
ry they do either by pounding in leathern bags, 
he ou boiling themin milk, or, which is reckoned 
5 Na method, by frying or broiling them 
| Shit blaze, in a frying - pan full of holes. Thus 
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reſt of the body is ſofficiently roaſted to be eaten as a Negrolind 
dainty, which they look upan to be very wholeſome 


and nouriſhing. 

To the caſt, north-eaſt, and ſouth-eaſt of the iſland 
of Senegal, the country, as far as it is known, is 
over-run with woods and marſhes ; the Senegal, Gam- 
bia, and Sherbro, which are looked upon by ſome as 
branches of one immenſe river, paſſing through it in 
their way to the Atlantic Ocean. During the rainy 
months, which begin in July, and continue to Octo- 
ber, they lay the whole country under water; and in- 
deed the ſudden riſe of theſe rivers is incredible to ſuch 
as are not acquainted with the violent rains that fall 
At Galam, goo miles from the 
mouth of the Senegal, the waters riſe 150 feet per- 
pendicular from the bed of the river. At the iſland of 
Senegal, the river riſes gradually, during the rainy 


ſeaſon, above 20 feet perpendicular over part of- that 


flat coaſt ; which of itſelf ſo freſhens the water, that 


ſhips lying at anchor, at the diſtance of three leagues 


from its mouth, generally make uſe of it, and fill their 
water there for their voyage home. When the rains 
are at an end, which uſually happens in October, the 
intenſe heat of the ſun ſoon dries up thoſe ſtagnating 
waters which lie on the higher parts, and the re- 
mainder from lakes and * in which are found 
all ſorts of dead animals. At laſt, thoſe too are 
quite dried up; and then the effluvia that ariſe are al- 
moſt quite inſupportable. At this ſeaſon the winds 
blow ſo hot from the land, that they may be compared 
to the heat proceeding from the mouth of an oven, 
and they bring with them an intolerable ſmell. The 
wolves, tigers, lions, and other wild beaſts, then re- 
ſort to the river, keeping their body under water, and 
only their ſnout above it for the ſake of breathing. 
The birds ſoar to an immenſe height in the air, and 
fly a vaſt way over the ſea, where they continue till 
the wind changes, and comes from the weſt. See 
SENEGAL, Guix kA, Gorp- Coaſt, and SLAvE-Coaſ?. 
NEGROMANCY. See Necromancy. 

' NEGROPONT, ancienty Eubæa, an ifland of 
the Archipelago, ſtretching along the eaſtern coalt of 
Achaia or Livadia, from which it is ſeparated by a 
narrow channel called the Zuripus. This ftrait is ſo 
narrow, that the iſland is joined to the continent by a 
bridge thrown over it ; and, here it 1s thovght, there 
was formerly an iſthmus. The irregulary of the tides 
in the Euripus hath from the remoteſt antiquity been 
very remarkable, and this irregularity is found to be 
connected with the age of the moon. From the three 
laſt days of the old moon to the eighth day of the new 
moon, and from the 14th to the 2oth day incluſive, 
they are regular; but on the other days they are 
irregular, flowing 12, 15, or 14 times in the ſpace 
of 24 hours, and ebbing as often. The iſland is go 
miles long and 25 broad in the wideft part; and pro- 
duces corn, oil, fruit, and cattle, in great abundance. 
The only place in the iſland worth notice is the capi- 
tal, which is alſo called Negropont; and which is 
walled, and contains about 15,000 inh»ditants; but 
the Chriftians are ſaid to be much more numerous than 
the Turks. The captain baſhaw, or admiral of Turkey, 
who is alſo governor of the city, the iſland, and the 
adjacent continent of Greece, reſides here; and the 


harbour, which is very ſafe and ſpacious, is ſeldom 
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Nehemiah without a fleet of galleys, ready to be put to ſea 


againſt the pirates and the Malteſe. A part of the 


Nelſon. bridge between the city and the coaſt of Greece, con- 


fiſts of a drawbridge no longer than juſt to let a galley 
paſs through. 

NEHEMIAH, a canonical book of the Old Te- 
ſtament, ſo called from the name of its author. Ne- 
hemiah was born in Babylon during the captivity, and 
ſucceeded Ezra in the government of Judah and Jeru- 
ſalerm., He was a Jew, and was promoted to the of- 
fice of cup-bearer to Artaxcrxes Longimanus king of 
Perſia ; when the opportunities he had of being daily 
in the king's preſence, together with the favour of 
Eſther the queen, procured him the favour of being 
authoriſed to repair and fortify the city of Jeruſalem 
in the ſame manner as it was before its deſtruction by 
the Babylonians. On his going to Jeruſalem, he fi- 
niſhed the rebuilding of the walls in 52 days, and de- 
dicated the gates of the city with great ſolemnity. 
He then reformed ſome abuſes which had crept in 
among his countrymen, particularly the extortion of 
the — by which the poor were ſo oppreſſed as 
to be forced to ſell their lands and children for ſup- 
port: after which he returned to Perſia, and came 
back again with a new commiſſion, by virtue of which 
he regulated every thing relating both to the ſtate and 
religion of the Jews. The hiſtory of theſe tranſactions 
is the ſubject of this book. | 


NEISSE, a handſome town of Sileſia in Germany, 


and the reſidence of the biſhop of Breſlaw, who has a 
magnificent palace here. The air is very wholeſome, and 
proviſions are cheap; the inhabitants carry on a great 
trade in wine and linen, This place ſuffered greatly 
by an inundation and fire in 1729. It was ies by 
the Pruſſians in 1741, who augmented the fortifica- 
tions after the peace in 1742, and built a citadel to 
which they gave the name of Pruſſia. It is ſeated on 
a river of the ſame name; in E. long. 17. 35. N. lat. 
o. 32. | 
: NELSON (Robert), a learned and pious Engliſh 
gentleman, was the ſon of Mr John Nelſon a conſide- 
rable Turkey merchant, and was born in June 1656. 
He had the firſt part of his education at St Paul's 
ſchool, London; but the principal part was under a 
private tutor in his mother's houſe, after which he 
ſtudied at Trinity College, Cambridge. In 1680 he 
was choſen a fellow of the Royal Society; being pro- 
bably inclined to receive that honour out of reſpe& to 
his friend and ſchool-fellow Dr Edmund Halley, for 
whom he had a particular regard, and in whoſe com- 
pany he ſet out on his travels abroad the December 
following. In the road to Paris, they ſaw the re- 
markable comet which gave riſe to the cometical aſtro- 
nomy by Sir Iſaac Newton; and our author, appa- 
rently by the advantage of his fellow-traveller's in- 
ſtructions, ſent a deſcription of it to Dr, afterwards 
archbiſhop, Tillotſon, by whom he was very much 
eſteemed. From Paris he went with his fellow-travel- 
ler to Rome, where he fell into the acquaintance of 
Lady Theophila Lucy, widow of Sir Kingſmill Lucy 
of Broxburne in Hertfordſhire, bart. and ſecond daugh- 
ter of George carl of Berkeley, who ſoon diſcovered 
a ſtrong paſſion for him: this concluded in marriage, 
after his arrival in England-in 1682. But it was 
fome time before ſhe confeſſed to Mr Nelſon the change 
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of her religion; which was owing to her convert 
at Rome mm cardinal Phili 33 * | 
grandſon of the earl of Arundel, the colleQor of the 
Arundelian marbles, &c. and had been raiſed to the 
purple by pope Clement X. in May 1675. Nor wa 
this important alteration of her religious ſentimeny 
confined to her own mind, but involved in it her 
daughter by her firſt huſband, whom ſhe drew over tg 
her new religion; and her zeal for it prompted her 
even to engage in the public controverſy then depend. 
ing. She is the ſuppoſed authoreſs of a piece written 
in 1686, 4to, under the title of, * A diſcourſe con- 
cerning a judge of controverſy in matters of religion, 
ſhewing the neceſſity of ſuch a judge.” 

This misfortune touched her huſband very nearly, 
He employed not only his own pen, but thoſe of his 
friends Dr Tillotſon and Dr Hickes, to recover her: 
but all proved ineffectual; and ſhe continued in the 
communion of the church of Rome till her death. 
She was a perſon of fine ſenſe and underſtanding. Dr 
Tillotſon particularly laments her caſe on that ac 
count; and even ſeems not to be entirely free from all 
apprehenſions of the influence ſhe might have upon her 
huſband in this important affair. But Mr Nelſon's re- 
ligion was too much the reſult of his learning and tea. 
ſon to be ſhaken by his love, which was equally ſteady 
and inviolable. Her change of religion made 10 
change in his affeQions for her ; and when ſhe relap- 
ſed into ſuch a bad ſtate of health as obliged her to 

o and drink the waters at Aix, he attended her thi- 
ther in 1688 : and not liking the proſpect of the public 
affairs at home, he proceeded to make a ſecond trip to 
Italy, taking his lady, together with her ſon and 
daughter by bee former huſband, ”_ with him. He 
returned through Germany to the Hague, where he 
ſtaid ſome time with lord Durſley, who was married 
to his wife's ſiſter. 

From the Hague he arrived in in the lat- 
ter end of 1691 ; where, being averſe to the Revolu- 
tion, he declared himſelf a nonjuror, and left the. 
communion of the church of England. In this laſt point 
he had conſulted Dr Tillotſon, and followed his op!- 
nion, who thought it no better than a trick, deteſtadie 
in any thing, and eſpecially in religion, to Join 1 
prayers where there was any petition which was held 
to be ſinful. Thus, notwithſtanding their difference 
of opinion in this caſe, the friendſhip between them 
remained the ſame z and the good archbiſhop expired 
in his friend's arms in 1694. , : 

Our author's new character unavoidably threw bin 
into ſome new connections. * theſe we f 
mentioned particularly Mr Kettlewe |, who had te- 
ſigned his living at Coleshill in Warwickſhire on dc. 
count of the new oaths, and afterwards reſided in 
London. This pious and learned divine allo 2g 
with him in leaving the communion of the eftabl : 
church ; yet at the ſame time perſuaded him to e ber. 
in the general ſervice of piety and devotion ; © xi 
ving to him, that he was very able to compole ex 
lent books of that kind, which would be ＋. 65 
more good as coming from a layman. This? 
correſponded with the truly catholie ſpirit of our . 
thor ; who accordingly publiſhed many works of Pf 
ty, which are deſervedly eſteemed. — 

At the ſame time, he engaged zcaloully "public 
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&© public ſcheme for the honour-and intereſt, as well as 
17 propagating the faith, and promoting the practice 
. of true Chriſtianity, both at home and abroad; ſevera 

ropoſals for — repairing, and endowing 
churches, and charity-ſchools particularly. 

Upon the death of Dr William Eloyd, the deprived 
biſhop of Norwich, in the end of the year 1709, he re- 
turned to the communion of the church of England. 
Dr Lloyd was the laſt ſurviving of the deprived bi- 
ſhops by the Revolution, except Dr Kenn, by whoſe 
advice Mr Nelſon was determined in this point. Mr 
Nelſon's tutor, Dr George Bull, biſhop of St David's, 
dying before the expiration of this year, be was eaſily 
prevailed upon by that prelate's ſon, to draw up an 
account of his father's life and writings, as he had 
maintained a long and intimate friendſhip with his 
Lordſhip, which gave him an opportunity of being ac- 
quainted with his ſolid and ſubſtantial worth. The life 
was publiſhed in 17133 and, as our author had lon 
before laboured under a conſtitutional weakneſs, which 
had brought on an aſthma and dropſy in the breaſt, 
the diſtemper grew to ſuch a height ſoon after the pub- 
lication of that work, that, for the benefit of the air, 
he retired at length to Kenſington, where he expired 
on the 16th of January 1914-15, He left his whole 
ny ro ou and charitable uſes; particularly to cha- 
rity-ſchools, 

NEMAUSUS, or Nemavsvum, (anc. geog.) the 
capital of the Arecomici in Gallia Narbonenfis ; a co- 
lony, (Coin), with the ſurname Auguſta, (Inſcription). 
In it ſtands a Roman amphitheatre, which is ill al- 
moſt entire. Now Ni/mes in Languedoc. 

 NEMEA, (Strabo, Livy) ; a river of Achaia, run- 
ning between Sicyon and Corinth, the common boun- 
2 * both territories, and falling into the Corin- 

ion bay. 

Nemea, (anc. geog.), ſituated between Cleonæ and 
Philus in Argolis; whether town, diſtrict, or other 
thing, uncertain ; there a grove ſtood in which the 
Argives celebrated the Nemean games, and there hap- 
pened all the fabulous circumſtances of the Nemean 
lion, The diſtrict Nemea is called Bembinadia, (Pli- 
ny); a village, Bembina, ſtanding near Nemea, (en 
1 Stephanus places Nemea in Elis ; though not 
in, but on, the borders of Elis; Pliny, erroneouſly, 
in Arcadia, In the adjoining mountain is ſtill ſhewn 
the den of the lion, diſtant 15 ſtadia from the place 
Nemea, (Pauſanias); in which ſtands a conſiderable 
temple of Jupiter Nemæus and Cleonæus, from the vi- 
cinity of theſe two places. This place gave name to 
the Nemzan games, celebrated every third year. 

R NEMEAN 6camts, ſo called from Nemea, a vil- 
* between the cities of Cleonz and Philus, where 

ey were celebrated every third year. The exerciſes 
Th, Chariot-races, and all the parts of the Pentathlum. 

ry games were inſtituted in memory of Opheltes or 
oy emorus, the ſon of Euphetes and Crevuſa, and who 
OTE by Hypſipele; who leaving him in a meadow 

, © me went to ſhew the beſiegers of Thebes a foun- 
wo 1 her return found him dead, and a ſerpent 
42 2 his neck: whence the fountain, before 
"=" ng ge, was named Archemorus ; and the cap- 

. 5 r inſtituted theſe games. 
f r inſtitution to Hercules, after his 


vi 
, "Kory over 3 Nemean lion. Others allow, that 
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they were inſtituted firſt in honour of Archemorus; Nemefianus 


but intermitted, and revived again by Hercules. The 


victors were crowned with parſley, an herb uſed at Neomenia. 


funerals, and feigned to have ſprung from Archemo- 
rus's blood. | 

NEMESIANUS (Aurelius Olympius), a Latin 
poet, born at Carthage, who wrote a poem on the 
chace, intitled Cynegeticon, and four eclogues, which 
are ſtill extant. This poet lived under the reign of 
Carus and his ſons Carinus and Numerianus, about the 
year 281, People were ſo fond of his poem in the 
eighth and ninth centuries, that young men were ob- 
liged to read it in the public ſchools. 

NEMESIS, in Pagan worſhip, the daughter of 
Jupiter and Neceſſity, or, according to others, of O- 
ceanus and Nox, had the care of revenging the crimes 
which human juſtice left unpuniſhed. She was alſo 
called Adraſiza, becauſe Adraſtus king of Argos firſt 
raiſed an altar to her; and Rhamnufia, from her ha- 
ving a magnificent temple at Rhamnus in Attica, 
She had likewiſe a temple at Rome in the Capitol, 
She is repreſented with a ſtern countenance, holding 
a whip in one hand, and a pair of ſcales in the other. 

NEMINE conTRADICENTE, © none contradicting 
it;” a term chiefly uſed in parliament when any thing 
is carried without oppoſition. 

NEMOURS, a town of the Ifle of France in the 
Gatinois, with the title of a duchy. It is ſeated on 
the river Loing, in E. long. 2. 45. N. lat. 48. 15. 

NENIA, or Nzx14, in the ancient poetry, a kind 
of funeral ſong ſung to the mulic of flutes at the 
obſequies of x A dead. Authors repreſent them as 
ſorry compoſitions, ſung by hired women-mourners 
called Prefice. The firlt riſe of theſe Nenia is aſeri- 
bed to the phyſicians. In the heathen antiquity the 
2 of tears and funerals was called Nenia ; whom 
ome ſuppoſe to have given that name to the funeral 
ſong, and others to have taken her name from it, 

NEOMAGUS, (Ptolemy); Noviomacvs, (An- 
tonine); a town of the Regni in Britain: now 
thought to be Guildford in Surry, (Lhuyd) ; or 
Croydon, (Talbot). But Camden takes it to be 
Woodcote, two miles to the ſouth of Croydon ; where 
traces of an ancient town are ſtill to be ſeen. 

Neomacvus, (Ptolemy ;) Noviomagus, (Antonine;) 
a town of the Triviri on the Moſelle. Now Numagen, 
14 miles eaſt, below Triers. 

Neomacus, (Ptolemy ;) Noviomagus Lexoviorum, 
(Antonine;) a town of Gallia Celtica. Now Liſieux, 
in Normandy. 

Neomacus, (Ptolemy ;) Noviomagus Nemetun, 
(Antonine). Now Spire, a city of the Palatinate, on 
the left or weſt fide of the Rhine. | 

Neomacus, (Ptolemy); a town of Gallia Narbo- 
nenſis, on the confines of the Tricaltini Now Ayors 
in Dauphine. 

NEOMENIA, or Noumen1a, a feſtival of the 
ancient Greeks, at the beginning of every lunar 
month, which, as the name imports, was obſerved upon 
the day of the new moon, in honour of all the gods, 
but eſpecially Apollo, who was called Neomenics, be- 
cauſe the ſun is the fountain of light, and whatever 
diſtin&ion of times and ſeaſons may be taken from 
other planets, yet they are all owing to him as the 
original of thoſe borrowed rays by which they ſhine. 
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The games and public entertainments at theſe fe- 
ſtirals were made by the rich, to whoſe tables the 
poor flocked in great numbers. The Athenians at 
theſe times offered ſolemn prayers and ſacrifices for 
the proſperity of their country during the enſuing 


month. See Games. 


The Jews had alſo their neomenia, or feaſt of the 
new moon, on which pecular ſacrifices were appoint- 
ed; and on this day they had a ſort of family enter- 
tainment and rejoicing. The moſt celebrated neome- 
uia of all others was that at the beginning of the civil 
year, or firſt day of the month Tiſri, on which no 
ſervile labour was performed: they then offered par- 
ticular burnt-ſacrifices, and ſounded the trumpets of 
the temple. The modern Jews keep the neomenia-on- 
ly as a feaſt of devotion, which any one may obſerve 
or not as he pleaſes. | | 

NEOPHYTES, * new plants ;?? a name given by 
the ancient Chriſtians, to thoſe heathens who had newly 
embraced the faith; ſuch perſons being conſidered as 
regenerated, or born anew by baptiſm. The term 
necphytes has been alſo uſed for new prieſts, or thoſe 
juſt admitted into orders, and ſometimes for the no- 
vices in monaſteries. It is ſtill applied to the con- 
verts made by the miſſionaries among the infidels. 

NEPA, in zoology, a genus of inſeQs belonging 
to the order of hemiptera, The roſtrum is inflected; 
the antennæ are ſhorter than the thorax; and the bind- 
feet are hairy and fitted for ſwimming. There are ſe- 
ven ſpecies, 

NEPER, or NarizR (John), baron of Merchi- 
ſton in Scotland, whoſe high attainments in many 
branches of uſeful literature render bis memory va- 
luable, was born in 1550. He had a peculiar turn 
to mathematical inveſtigations and uſeful inventions: 
among the latter may be ranked that inſtrument call- 
ed Neper's Rods or Bones, to facilitate the multiplica- 
tion and diviſion of large numbers; and his invention 
of logarithms have ſpread his fame throughout the 
world. This diſcovery was contained in his Canon mi- 
rabilis Logarithmerum, dedicated to prince Charles, 
and publithed in 1614. In his Rabdslogia, publiſh- 
ed in 1616, he mentions another ſpecies of thoſe num- 
bers; when, finding his health declining, he engaged 
Mr Briggs to proſecute that uſeful laborious ſcheme. 
Be fides his abilities in theſe calculations, he is ſzid to 
have wrote an Expoſition on the Revelation : an under- 
taking in which his rare talents in reaſon and compu- 
tation could however afford him no advantages ; hor is 
he remembered by it. He died in 1622. 

NerEk's Rods, or Bones, an inſtrument invented 
by J. Neper, baron of Merchiſton in Scotland, where- 
by the multiplication and diviſion of large numbers is 
much facilitated. 

As to the conſtrudtion of Nevtr's Red: Suppoſe the 
common table of multiplication to be made upon a 
plate of metal, ivory, or paſtchoard, and then con- 
ceive the ſeveral columns (ſtanding downwards from 
the digits on the head) to be cut aſunder; and theſe 
are what we call Neper*s rods for multiplication. But 
then there muſt be a good number of each; for as 
many times as any figure is in the multiplicand, ſo 
many rods of that ſpecics (z. e. with that figure on the 
top of it) muſt we have; though fix rods of each ſpe- 
#ics will be ſufficient for any example in common af- 
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fairs: there muſt be alſo as many rods of oy, | 
But before we explain the way of uſing theſe r9q, = 
there is another thing to be known, viz, that the f. 
gures on every rod are written in an order different from 
that in the table. Thus the little ſquare ſpace or di. 
viſion in which the ſeveral products of every column 
are written, 1s divided into two parts by a line acroſs 
from the upper angle on the right to the lower onthe 
left; and if the product is a digit, it is ſet in the 
lower diviſion ; if it has two places, the firſt is ſet in the 
lower, and the ſecond in the upper diviſion ; but the 
ſpaces on the top are not divided: alſo there is a 10d 
of digits, not divided, which is called the inder rod, 
and of this we need but one ſingle rod. See the fi. 
| ha of all the different rods, and the index, ſeparnte 
rom one another, in Plate CCI. fig. 1. 
Multiplication by NEN“ Rods. Firſt lay down the 
index-rod ; then on the right of it ſet a rod, whoſe 
top is the figure in the higheſt place of the muhipli. 
cand : next to this — ſet the rod, whoſe top is the 
next figure of the multiplicand; and ſo on in order, to 
the firſt figure. Then is your multiplicand tabulated 
for all the nine digits ; for in the ſame line of ſquare 
ſtanding againſt every figure of the index rod, you 
have the product of that figure; and therefore you have 
no more to do but to transfer the products and ſum 
them. But in taking out theſe products from the 
rods, the order in which the figures ſtand obliges you 
to a very eaſy and ſmall addition: thus, begin to take 
out the figure in the lower part, or unit's place, of the 
{ſquare of the firſt rod on the right; add the figure in 
the upper part of this rod to that in the Jower part of 
the next, and ſo on; which may be done is ſaſt as you 
can look on them. To make this practice as clear as 
poſſible, take the following example. 
Example: To multiply 4768 by 385. Having ſet 
the rods together for the number 4768 (ibid. n* 2.) 
againſt 5 in the index, I find this number, by adding 


according to the rule, - - 23840 
Againſt 8, this number - - 38144 
Againſt 3, this number - - 14304 
Total product - pl. 1835680 


To make the uſe of the rods yet more regular and ca- 
ſy, they are kept in a flat ſquare box, whoſe breadth 
is that of ten rods, and the length that of one rod, as 
thick as to hold fix (or as many as you pleaſe) the ca- 
pacity of the box being divided into ten cells, for the 
different ſpecies of reds. When the rods are put UP 
in the box (each ſpecies in its own cell diſtinguiſhed 
by the firit figure of the rod ſet before it on the face 
of the box near the top) as much of every rod lands 
without the box as ſhews the firſt figure of that rod! 
alſo upon one of the flat ſides without and near " 
edge, upon the left hand, the index rod is fixed; * 
along the foot there is a ſmall ledge; ſo that the In 
when applied are laid upon this ſide, and ſupported by 
the ledge, which makes the practice very ealy ; but in 
caſethe multiplicand ſhould have more than nine places, 
that upper face of the box may be made broader. Some 


make the roads with four different faces, and Fgütes 
on each for different purpoſes. 4 
Diviſion by Ne RS Rods. Firſt tabulate you at 
viſor; then you have it multiplied by all the —_— 
will 


of which you may chooſe ſuch convenient div 


% 


N 
will be next leſs to the figures in the dividend, and 
. - write the index anſwering in the quotient, and lo con- 
tinvally till the work is done. Thus 2179788, divided 
by 6123, gives in the quotient 356. 

Having tabulated the diviſor 6123, you ſee that 
6123 cannot be had in 2179; therefore take five 
laces, and on the rods find a number that is equal or 
next leſs to 21797, which 18 18369; that is, 3 times 
the diviſor : wherefore ſet 3 in the quotient, and ſub- 
{tra 18369 from the figures above, and there will re- 
main 3428 z to which add 8, the next figure of the 
Jividend, and ſeek again on the rods for it, or the next 
leſs, which you will find to be five times; there fare ſet 
5 in the quotient, and ſubtract 30615 from 34288, and 
there will remain 3673; to which add 8, the laſt bgure 
in the dividend, and finding it to be juſt 6 times the 
diviſor, ſet 6 in the quotient. | 

6123)2179788(356 
18369 


34288 
30615 


36738 
3673 
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NEPETA, Caruisr, or Nep; a genus of the 
gymnoſpermia order, belonging to the didynamia claſs 
of plants. There are 14 ſpecies; the molt remarkable 
is the cataria, common nep, or catmint. This is a na- 
tive of many parts of Britain, growing about hedges 
aad in walte places. The talk is a yard high, and 
branched ; the leaves are hoary ; the flowers fleſh-co- 
loured, growing verticillate in ſpikes at the tops of the 
branches : the middle ſegment of the lower lip is ſpot- 
ted with red. The plant has a bitter taſte, and ſtrong 
ſmell, not unlike peanyroyal. An infuſion of this plant 
is reckoned a good cephalic and emmenagogue; being 
found very efficacious in chlorotic cafes. To ounces 
of the expreſſed juice may be given for a doſe. It is 
called catmint, becauſe cats are very fond of it, eſpe- 
cially when it is withered; for then they will roll them 
lelves on it, and tear it to picces, chewing it in their 
mouths with great pleaſure, Mr Ray mentions his 
having tranſplanted ſome of the plants of this fort 
from the fields into his garden, which were ſoon de- 
royed by the cats; but the plants which came up 
from ſeeds in his garden eſcaped: this verifies an old 
proverb, viz, „ If you ſet it, the cats will eat it; if 
you low it, the cats will not know it.” Mr Wither- 
inz is of opinion, that where there is a quantity of 
pants growing together, the cats will not meddle with 
dem; but Mr Millar aſſures us, that he has frequently 
raniplanted one of theſe plants from another part of 
the garden, within two feet of which, ſome came up 
"ou leeds ; in which caſe the latter have remained 
Winks when the former have been torn to pieces and 
ns royed: he acknowledges, however, that, where 
g is large quantity of the herb growing toge— 
* they will not meddle with it. This plant is very 
: ON _ ealily propagated by ſeeds. If ſown upon 
wi nds. oil, the plants will not grow too rank, but 
r tinue longer, and appear much handſomer, than 
en ground, where they grow too luxuriant, and 
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have not ſo ſtrong a ſcent. 


NEPHEW, a term relative to uncle and aunt, hg Nephritic, 


nifying a brother's or ſiſter's ſon ; who, according to 
the civil law, is in the third degree of conſanguinity, 
but according to the canon in the ſecond, 
NEPHRITIC, ſomething that relates to the kid- 
neys. See Kidney. | 
NeenraTiCc Word, (lignum nephriticum), a wood of 
a very denſe and compact texture, and of a fine grain, 
brought to us from New Spain in ſmall blocks, in its 
natural ſtate, and covered with its bark. It is to be 
choſen of a pale colour, found and firm, and ſuch as 
has not loſt its acrid taſte; but the ſureſt teſt of it is 
the infuſing it in water: for a piece of it infuſed only 
half an hour in cold water, gives it a changeable co- 
lour, which 1s blue or yellow, as variouſly held to the 
light. If the vial it is in be held between the eye 
and the light, the tincture appears yellow; but if the 
eye be placed between the light and the vial, it ap- 
pears blue, We often meet with this wood adulte- 
rated withy@thers of the ſame pale colour; but the 


duſkiſh black hue of the bark is a ſtriking character 
of this. | 


The tree is the coaz/; of Hernandez, It grows to 


the height of our pear-tree, and its wood while freſh 
is much of the ſame texture and colour; the leaves 
are ſmall and oblong, not exceeding half an inch in 
length, or a third of an inch in breadth; the flowers 
are ſmall, of a pale-yellow colour, and oblong ſhape, 
ſtanding in ſpikes: the cups they ftand in are divided 
into five ſegments at the edge, and are covered with a 


reddiſh down. This is the beſt deſcription of the 


tree that can be collected from what has been hitherto 
written of it; nobody having yet had an opportunity 
of taking its true characters. 

This wood is a very good diuretic, and is ſaid to 
be of great uſe with the Indians in all diſeaſes of the 
kidneys and bladder, and in ſuppreſſion of urine, 
from whatever cauſe. It is alſo recommended in 
fevers, and in obſtructions of the viſcera, The way 


of taking it among the Indiaus is only an infuſion in 


cold water. 
Nærugiric Stone, a ſoft, brittle, opaque ſtone, not 


ſuſceptible of a good poliſhz ſmooth, and, as it were, 


unctuous to the touch; variegated with ſeveral co- 
lours, of which green 1s the principal. It is found in 
Saxony, Bohemia, Switzerland, Spain, and Mexico; 
and from the imaginary virtues aſcribed to it in ne- 


phritic diſorders, has been ranked among the precious 


ſtones, but differs exceedingly from them in all its 
ſenſible qualities. Neumann finds fault with fome au- 
thors for referring this ſtone to the jaſpers, agates, or 
marbles; from all of which, he ſays, it widely differs: 
it wants the red ſpecks of the jaſpers, the hardneſs 


and compaCtneſs of the others, and all of them want 


its unctuoſity or ſoapineſs. Out of 60 grains of ne- 
phritic ſtone, vinegar diſſolved three; oil of vitriol 
ſeven; ſpirit of vitriol 14; ſpirit of nitre 16; aqua 
regia 18; and ſpirit of ſalt 20. The ſpirit of falt 
acquired a greeniſh- yellow tincture; aqua regia a gold 
yellow; oil of vitriol a dark- browniſh; the other acids 
remained colourleſs. Both the marine acid and aqua 
regia left the undifſolved earth whitiſh ; the nitrous 
acid greyiſh ; the diluted vitriolic acid browniſh-yel- 
low; the concentrated light reddiſh-brown ; the acc- 

tous, 
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dered, and diſtilled in a retort in an open fire, yielded 
about a drachm and an half of phlegm, which had a 
penetrating empyreumatic ſmell, but made no change 
in the colour of the ſyrup of violets. On diſtilling 
four ounces together, there was an appearance of an 
aQual empyreumatic oil, with a ſaline matter, which 
was found to be ſal ammoniac. The matter remaining 
in the retort was of a reddiſh-brown colour. An 
onnce of the powdered ſtone, mixed with an equal 
quantity of fixed alkaline ſalt, and urged with a ſtrong 
fire, did not melt, but formed a quite porous maſs, 
in colour inclining to reddiſh-grey, and weighing two 
drachms leſs than the mixture did at firſt, Dr — 
tells us, that the nephritic ſtone is a ſpecies of the in- 
durated clays, called, from their unctuoſity, /eatitz. 
With theſe it agrees, not only in its obvious proper- 
ties, but likewiſe in its burning hard, the peculiar 
charaReriſtic of argillaceous earths. Its green colour 
ſeems to proceed from copper. Pott relates, that on 
fuſion with an equal quantity of borax, it yielded a 
beautiful red maſs reſembling an agate, with a grain 
of copper at the bottom. The nephritic ſtone is 
conſiderably the hardeſt of all the ſubſtances of this 
claſs. | 

NEPHRITICS, in pharmacy, medicines proper 
for diſeaſes of the kidneys, eſpecially the ſtone.— 
Such particularly are the roots of althza, dog's- 
graſs, aſparagus, ſago, pellitory of the wall, mallows, 
pimpinella, red chick-peaſe, peach-kernels, turpen- 
tine, &c. 


NEPHRITIS, or inflammation of the kidneys. , 


See Mevicine, no 304. | | 
NEPOS (Cornelius), a celebrated Latin hiſtorian, 
born at Hoſtilia near Verona, flouriſhed in the time 
of the emperor Auguſtus, He was the friend of 
Cicero and Atticus; and compoſed ſeveral excellent 
works, of which there are only extant the lives of the 


molt illuſtrious Greek and Roman captains. 
NEPTUNE, in Pagan worſhip, the god of the 


ſea, was the ſon of Saturn and Veſta, or Ops, and the 


brother of Jupiter and Pluto. He aſſiſted Jupiter in 
his expeditions; on which that god, when he arrived 
at the ſupreme power, aſſigned him the ſea and the 
iſlands for his empire. He was, however, expelled 
from heaven with Apollo, for conſpiring againſt Ju- 
piter, when they were both employed - aomedon 
king of Phrygia in building the walls of Troy; but 
that prince diſmiſſing Neptune without a reward, he 
ſent a ſea-· monſter ke waſte the country, on which 
he was obliged to expoſe his daughter Heſione. He 
is ſaid to have been the firſt inventor of horſemanſhip 
and chariot-racing; on which account Mithridates 
king of Pontus threw chariots drawn by four horſes 
into the ſea in honour of this god; and the Romans 
inſtituted horſe-races in the circus at his feſtival, 
during which all other horſes left working, and the 
mules were adorned with wreaths of flowers, 

In a conteſt with Minerva he produced a horſe by 
ſtriking the earth with his trident; and on another 
occaſion, in a trial of ſkill with Minerva and Vulcan, 
produced a bul', whence that animal was ſacrificed to 
him. His favourite. wife was Amphytrite, whom he 
long courted in vain, till ſending the dolphin to inter- 
cede for him, he met with ſucceſs; on which he re- 
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Nephritics tons, unchanged. An ounce of this ſubſtance pow- 
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N E R 
warded the dolphin by placing him among 1 

He had alſo two other e * of — Londery | 
Salafia, from the ſalt water; the other Venil;, from 1 
the ebbing and flowing of the tides. He had like. 
wiſe many concubines, by whom he had a great tum. 
ber of children, He is repreſented with Pack hair 
with a garment of an azure or ſea-green, holdin his 
trident in his hand, and ſeated in a large ſhell drawn 
by ſea-horſes, attended by the ſea-gods Palemon, 
Glaucus, and Phorcys, and the ſea- goddeſſes Thetis 
Melita, and Panopza, and a long train of triton and 
ſea-nymphs, 

NEREIDS, in the Pagan theology, ſea-nymph, 
daughters of Nereus and Doris.— The Nereids were 
eſteemed very handſome; inſomuch that Caſſiope, the 
wife of Cepheus king of Ethiopia, having triumphed 
over all the beauties of the age, and daring to vie 

8 
with the Nereids, they were fo enraged that they ſeat 
a prodigious ſea-monſter into the country; and, to 
appeaſe them, ſhe was commanded by the oracle to 
expoſe her daughter Andromeda, bound to a rock, to 
be devoured by the monſter, In ancient monuments, 
the Nereids are repreſented riding upon ſea-horſes ; 
ſometimes with an entire human form, and at other 
times with the tail of a fiſh, 

NEREIS, in zoology, a genus of animals belonging 
to the order of vermes molluſca. The body is oblong, 
linear, and fitted for creeping ; it is furniſhed with lateral 
pencilled tentacula. There are 11 ſpecies; of which 
the moſt remarkable is the noctiluca, being one of the 
cauſes of the luminouſneſs of the ſea. They are in- 
habitants of almaſt every ſea ; and illuminate the wa- 
ter like glow-worms, but with a brighter ſplendour, 
To as at night to make the element appear as if on hre 
all around, Their bodies are ſo minute as to elude 
examination by the naked eye. 

NEREUS, in fabulous hiſtory, a marine deity, was 
the ſon of Oceanus and Thetis. He ſettled in the 
Agean Sea, was conſidered as a prophet, and had the 

ower of aſſuming what form he pleaſed. He marred 
his filter Doris, by whom he had 50 daughters called 
the Nereids, who conſtaritly attended on Neptune, and 
when he went abroad ſurrounded his chariot. 

NERO (Domitius) emperor, ſon of Caius Do- 
mitius Enobarbus, and of Agrippina, who married 
Claudius, whom Nero ſucceeded, A. D. 54 aged 
18. He proteſted he would follow the example of 
Auguſtus, and at firſt he did; and as they once pre- 
ſented him the ſentence of a perſon condemned to 
death, „I wiſh,” ſaid he, „that I could not write. 
But after five years reign be fell into the molt extra- 
vagant crimes that ever entered the imagination © 
man. He would appear upon the flage in wonan! 
dreſs. He commited ſodomy with the greateſt de- 
bauchees, and particularly Sporus, whom he w_ in 
quality of his wife, and cauſed to be dreſſed like? 
woman; which gave occaſion to that pleaſant __ 
« That the world had been happy if his father 0 
mitius had had ſuch a wife.” He cauſed his nou 
to be murdered, his wife to be put to death, * 
maſter Seneca to loſe his life, &c. and wiſhed yo 
mankind had but one head, that he might . nt 
pleaſure of cutting it off, To have the glory 0 # 
building Rome, he ſet it on fire, laid the blame 101 
the Chriſtians, and began the firſt perſecution 1 


N E R 
ghzeing exhauſted by his immenſe profuſion, 
_ common deteſtation of mankind, his 
and u Gaul declared againſt him, and Galba re- 
** in Spain. This caſt him into deſpair, and in a 
he cried out, Have I neither friend nor enemy? 
80 he was forced to turn his own executioner, 
A. D. 68, in the 32d year of his age and 14th of his 
NERVA (Cocceius), emperor after Domitian. He 
recalled thoſe who had been baniſhed for their religion, 
and forgot nothing that might contribute to the re- 
ſtoring of the empire to its former luſtre ; but _— 
his age would not ſuffer him to finiſh it, he adopte 
Trajan, and died A. C. 98. og 

NERVES, in anatomy ; certain white pore 
cords, proceeding from the brain and ſpinal marrow, 
and dividing into very ſmall branches, which are ſent 
off throughout all parts of the body ; and which are 
found to be the organs of ſenſation and motion, See 
AxArouv, n“ 400. | 
— _ See AxATrour, n* 400, l. 
NEST. See Nipus. 

Eatable Birdi-Nxsrs. See Birns-Neſts. 
NESTOR, in fabulous hiſtory, king of Pylos, and 
the ſon of Neleus and Chloris. He ſubdued the Eleans, 
and conquered the Centaurs, who would have carried 
- au 9 He 5 to * bee of 

roy with Agamemnon, who had a particular eſteem 
for him on account of hie wiſdom and eloquence. 
He was then, according to Homer, ſo old, that he 
had ſeen three generations of men. 

NESTORIANS, a Chriſtian ſeR, the followers of 
Neſtorius biſhop and patriarch of Conſtantinople ; 
who, about the year 520, taught that there were two 
perſons in Jeſus Chrift, the divine and the human, 
which are united not hypoſtatically or ſubſtantially, 
but in a myſtical manner ; whence he concluded, that 
_ = _ mother of * and not the mother of 

od. For this opinion Neſtorius was condemned and 
depoſed by the 3 of Epheſus; and the decree of 
this council was confirmed by the emperor Theodoſius, 
who baniſhed the biſhop to a monaſtery. 

4 a device for catching fiſh and fowl. See the 
article Fish ERV. 

The taking fowls by nets is the readieſt and moſt 
3 of * * where — = "we 2 
' e ma t t £ 

every true 2 bs be able _ * for him. 
ſelt. All the neceſſary tools are wooden needles, of 
which there ſhould be ſeveral of different ſizes, ſome 
round and others flat; a pair of round · pointed and flat 
ſcifſars ; and a wheel to wind off the thread. The 
ror 

e 1ort ot birds to be taken; and the 
any 40 of as meſhes, if not for = ſmall 2 

: es from point to point. e nets ſhou 
neither be made too deep nor too long, for they are 
then difficult to manage; and they muſt be verged on 
each fide with twiſted thread. The natural colour of 
| ans thread is too bright and-pale, and is therefore in 
b. caſes to be altered. The moſt uſual colour is 
ne ruſſet; which is to be obtained by plunging the 
net, after it is made, into a tanner” Ay 5 iS 1 
it lie there till it be ſuffici LN 

1. it be ufficiently tinged : this 1s of a 

ervice to the net, ſince jt preſerves the thread 
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as well as alters the colour. The green colour is 
given by chopping ſome green wheat and boiling it in 


water, and then ſoaking the net in this green tincture. Netherlands 


The yellow colour is given in the ſame manner with 
the decoction of celandine ; which gives a pale ftraw- 
colour, which 1s the colour of ſtubble in the harveſt- 
time. The brown nets are to be uſed on ploughed 
lands, the green on graſs-grounds, and the yellow on 
ſtuhble- lands. 

Nr, Neat, in commerce, ſomething pure, and un- 
adulterated with any foreign mixture. 

Thus, wine is ſaid to be get when not falſified or 
balderdaſhed ; and coffee, rice, pepper, &c. are net 
when the filth and ordures are ſeparated from them. 


See Near. | 


A diamond is ſaid to be net when it has no ſtains or 
flaws; a cryſtal, when tranſparent throughout. 

Nur is alſo uſed for what remains after the tare has 
been taken out of the weight of any merchandiſe ; z. e. 
when it is weighed clear of all package. See TAX E. 

Thus we ſay, a barrel of cochineal weighs 450 
pounds; the tare is 50 pounds, and there remains net 
400 pounds. 

NeT Produce, a term uſed to expreſs what any 
commodity has yielded, all tare and charges de- 
duQed. 

The merchants ſometimes uſe the Italian words 
netto proceduto, for net produce, 

NETHERLANDS, anciently called Belgia, but 
fince denominated Low Countries or Netherlands, from 
their low ſituation, are fituated between 29 and 79 of 
eaſt longitude, and between 50% and 53 3o' of north 
latitude : and are bounded by the German ſca on the 
north, Germany on the eaſt, by Lorrain and France 
on the ſouth, and by another part of France and the 
Britiſh ſeas on the weſt ; extending near 300 miles in 
length from north to ſouth, and 200 miles in breadth 
from eaſt to weſt. They conſiſt of 17 provinces; 10 
of which are called the Auſtrian and French Nether- 
lands, and the other ſeven the United Provinces. 

The Auſtrian Netherlands conſiſt of the greateſt 
part of the duchies of Brabant, Limburg, and Lux 
emburg, with a part of that of Gueldres ; and of the 
counties of Flanders, Hennegau, and Namur. The 
Netherlands formerly made a part of the circle of 
Burgundy, the whole of which once belonged to the 
houſe of Auſtria, and on the death of Charles V. de- 
volved to the Burgundian Spaniſh line of that houſe; 
but was all afterwards loſt, except the abovementioned 
countries, which, on the death of Charles II. king of 
Spain, fell to the German line of the Auſtrian family. 
Theſe Auſtrian Netherlands are ſtill conſidered as a 
circle of the empire, of which the archducal houſe, as 
being ſovereign of the whole, is the! ſole director and 
ſummoning prince. This cirele contributes its ſhare 
to the impolts of the empire, and ſends an envoy to 
the diet; but is not ſubject to the judicatories of the 
empire. It is wholly Catholic, and under a governor- 
general appointed by the court of Vienna. 

The French Netherlands conſiſt of a part of the 
duchy of Luxemburg, of the province of Hainault, of 
the earldom of Flanders, the biſhopric of Licge, the 
Cambreſis, and the county of Namur; and this go- 
vernment, the greateſt part of which belongs to the 
parliament of Douay, comprehends French — 

the 
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2 the Cambreſis, French Hainault, and the French part 


of the earldom af Namur. — French Flanders abounds 
in grain, vegetables, flax, and cattle, but is in want 
of wood. 

For the Dutch Netherlands, fee United Provinces. 

NETSCHER (Gaſpard), an eminent painter, born 
at Prague in Bohemia in 1639. His father dying 
while he was an engineer in the Poliſh ſervice, his mo- 
ther was obliged, on account of her religion, ſuddenly 
to leave Prague with her three ſons. When ſhe had 
proceeded three leagues, ſhe ſtopped at a caſtle; which 
being ſoon after befieged, two of her ſons were ſtarved 
to death; but ſhe herſelf found means to eſcape out of 
the fortreſs by night, and to ſave her only remaining 
child. Carrying him in her arms, ſhe reached Arn- 
heim in Guelderland, where ſhe found means to ſup 
port herſelf, and breed up her fon. At length a doc- 
tor of phyſic took young Netſcher into his patronage, 
with the view of giving him an education proper for a 
phyſician: but Netſcher's genius leading him to paint- 
ing, he could not forbear ſcrawling out defigns upon 
the paper on which he wrote his themes; and it be- 
ing found impoſſible to conquer his fondneſs for draw- 
ing, he was ſent to a glazier, who was the only perſon 
in the town that underſtood drawing. Netſcher ſoon 
finding himſelf above receiving any farther aſſiſtance 
from his maſter, was ſent to Deventer, to a painter 
named Terburg, who was an able artiſt and burgoma- 
ſter of the town; and having acquired under him a 
great command of his pencil, went to Holland, where 
he worked a long time for the dealers in pictures, who 
paid him very little for his pieces, which they ſold at 
a high price. Diſguſted at this ungenerous treatment, 
he reſolved to go to Rome, and for that purpoſe em- 
barked on board a veſſel bound for Bourdeaux. But 
his marrying in that city prevented his travelling into 
Italy: and therefore, returning into Holland, he ſet- 
tled at the Hague ; where obſerving that portait-paint- 
ing was the moſt profitable, he applied himſelf ſolely 
to it, and acquired ſuch reputation, that there is not a 
conſiderable family in Holland that has not ſome of 
his portraits; aad beſides, the greateſt part of the fo- 
reign miniſters could not think of quitting Holland 
without carrying with them one of Netſcher's portraits, 
whence they are to be ſeen all over Europe. He died 
at the Hague, in 1684 ; leaving two ſons, Theodore 
and Conſtantine Netſcher, both of them good portrait- 
painters. 

NETTINGS, in a ſhip, a ſort of grates made of 
imall ropes ſeized together with rope-yarn or twine, 
and fixed on the quarters and in the tops; they are 
ſometimes ſtretched upon the ledges from the waſte— 
trees to the roof-trees, from the top of the forecaſtle 
to the poop, and ſometimes are laid in the waſte of a 
ſhip to ſerve inltead of gratings. 

NETTLE, in botany. See UrTica. 

S-4-NETTLE. See MEDusa, and AxnimMAL-ZF/aver. 

NzTTLE-Tree, Sce CELT1s. 

NETTUNO, a handſome town of Italy, in the 
Campagnia of Rome. It is but thinly peopled, though 
ſeated in a fertile foil. The inhabitants are almoſt all 
hunters. E. Long. 12. 57. N. Lat. 41. 30. 

NEWBURG, the name of ſeveral towns of Ger- 
many, two of which are the chief towns of duchies of 
the ſame name; one in Bavaria, and the other in the 
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Palatinate. 
NEVERS, a conſiderable town of France 


pital of Nivernois, in Orleanois, with the 
duchy, an ancient caſtle, and a biſhop's ſee. It ish i 
in the form of an amphitheatre, and contains — 
fine buildings. It is ſeated on the river Loir wn 
which there is an handſome bridge, and at the end of 
it a fine large cauſeway reaching to the town, L. 
Long. 3. 14. N. Lat. 46. 59. 

NEUFCHATTEAU, a town of France, in Lor. 
rain, and capital of the chatellenie of Chatenoi. It i; 
an handſome, populous, trading town ; having an 
abbey of the nuns of St Clair, a commandery of Malta 
and ſeveral convents of monks and nuns. ft is ſeated 
in a bottom, in a ſoil fertile in corn, wine, and all the 
neceſſaries of life, on the river Mouzon. E. Long, 
5. 45- N. Lat. 48. 20. 8 » 

NEUFCHATTEL, a ſovereign county of Swil. 
ſerland, bounded on the welt by the Franche Comte, 
on the north by the biſhopric of Baſle, and on the eaſt 
and ſouth by the cantons of 'Berne and Friburg; it is 
about 40 miles in length, and 20 in breadth, It had 
its own counts for a long time; the laſt of whom dy- 
ing in 1694 without iſſue, it came to Mary of Orleans, 
ducheſs of Nemours, his only ſiſter, who died withaut 
iſſue in 1703: there were then 13 competitors; but, 
at an aſſembly of the ſtates in 1707, they unanimouſly 
choſe the king of Pruſſia for their ſovereign, who has 
placed a governor therein. It is well peopled ; and 
contains three cities, one town, 9o villages, and about 
300 houſes diſperſed in the mountains. The inhabi- 
tants are all Proteſtants, except two Roman Catholic 
villages; and in 1529 they entered into a ſtrid alli- 
ance with the cantons of Berne, Friburg, Soleure, and 
Lueern. The air is healthy and temperate, but the ſoil 
not every where equally fertile ; however, there are 
large vineyards, which produce white and red wine, 
which laſt is excellent. The paſtures on the moun- 
tains feed a great number of all ſorts of cattle; and 
there are plenty of deer in the foreſts ; beſides large 
trouts, and other good fiſh, in the lakes and rivers. The 
people are ingenious, polite, active, induſtrious, and 
laborious. 

NevurcHATTtL, an handſome town of Swifferland, 
capital of a county of the ſame name. There are ſe- 
veral ancient ruins near it, which ſhew its former ex- 
tent; and there are two large churches, befides a callle 
where the governor reſides. It is ſeated on à lake ot 
the ſame name, 17 miles in length and five in breadth, 
and the fide of the harbour is the uſual walk of the 
inhabitants. It has a grand and little council: = 
firſt is compoſed of 40 perſons, with two maſters o 
the keys; the little council conſiſts of 24 1 
comprehending the mayor, who is preſident. Thee 
two councils aſſemble regularly every month. The ec- 
eleſiaſt ies likewiſe aſſemble every month, to conſult 
affairs belonging to the church, and to fill up the 
places of miniſters that die. They chooſe a dean _ 
year, who is preſident of the general aſſemblies, V 15 
are called claſſes; and ſometimes he is confirmed in ti 
dignity. E. Long. 7. 10. N. Lat. 47. 5 1080 

NEVIS, one of the Caribbee iſlands, lying _ 
ſeven leagues north of Montſerrat, and png 
St Chriſtopher's by a narrow channel. It ma w 
beautiful appearance from the ſea, being a large got 
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ain covered with fine trees, of an eaſy aſcent 
. and entirely cultivated. The circumfe- 
"ence is about 21 miles, with a conſiderable tract of 
|:vel ground all around. The climate in the lower 
art is reckoned to be warmer than Barbadoes, but it 
is more temperate towards the ſummit. The ſoil is 
very fine in the lower part, but grows coarſer as we 
end. The productions are nearly the ſame with 
ole of St Chriſtopher. There are three pretty good 
ends or bays, with ſmall towns in their vicinity; 
Charles-town, Moreton- Bay, and Neweaſtle. This 
pleaſant iſland was ſettled under the auſpices of Sir 
Tuomas Warner from St Chriſtopher's. His ſueceſ- 
ſor, governor Lake, was conſidered as the Solon of 
this little country, in which he diſpoſed of every thing 
with ſuch prudence, . wiſdom, and juſtice, as procured 
bim an high reputation with the French as well as 
Engliſh, In the Dutch war they met with fome di- 


an Engliſh ſquadron, the enemy were obliged to deſiſt 
from their intended invaſion, after a ſmart engage- 
ment in ſight of the iſland. Sir William Stapleton 
ſometimes reſided here, and Sir Nathaniel Johnſon 
conſtantly, at which time the inhabitants of Nevis 
were computed at $0,000. In the war immediately 
after the revolution, they exerted themſelves gallantly, 
und had two regiments of 300 men each. In that' of 
queen Anne they behaved equally well, tho? they were 
leſs fortunate ; for the French landing with a ſuperior 
force, and having inveigled moſt of their ſlaves, the 
were forced to capitulate. About 4000 of theſe 
ſlaves the French carried away and ſold to the Spa- 
niards, to work in their mines. The-parliament, af- 
ter making due inquiry into the loſſes they had ſu- 
tained, voted them about a third part of the ſum in 
which they had ſuffered. Theſe loſſes by war, an e- 
pidemic diſeaſe, and repeated hurricanes, exceedingly 
diminiſhed the number of the people. They are now 
thought not to exceed 2000 or 3000 whites, and 6000 
blacks, There is here a lieutenant-governor, with a 
council, and an aſſembly, which is compoſed of three 
members from each of the five pariſhes into which the 
and is divided. The commodities are cotton and 
ſugar; and about 20 fail of ſhips are annually employ- 
ed in this trade. 


NEURITICS, in ph ici i 

diſorders of the * r 
NEUROGRAPHY, fignifies a deſcription of the 
nerves. See ANATOMY, n* 400. 


NEUROPTERA. See 200LOGY. 


neither party, and is neither friend nor foe. 
. 5 judge ought to be neuter in the cauſes he 
Uaddes; in queſtions, where reaſon appears neuter, 
« * ſhould ever incline to the fide of the unhappy. 
args, in grammar, denotes a ſort of gender of 
"ex , ch are neither maſculine nor feminine. See 
r Latins have three kinds of ger.ders, maſculine, 
ne, and neuter; In Engliſh, and other modern 


ton © . 
2 there is no ſuch thing as neuter nouns. See 


Verbs NevTes, 

live verbs, are th 

are neither aQive 
ot, VII. 


by ſome grammarians called intran- 
ole which govern nothing, and that 
nor poſitive. See VERB. 

: 
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fturbance from the French; but by being covered by 


NEUTER, a perſon indifferent, who has eſpouſed 
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When the action expreſſed by the verb has no ob- 
je& to fall upon, but the verb alone ſupplies the 
whole idea of the action; the verb is ſaid to be neu- 
ter : as, I ſleep, thou yawneſt, he ſneezes, we walk, 
ye run, they ſtand ſtill. 

Some divide verbs neuter into, 1. Such as do 
not ſignify any action, but a quality; as albet, © it is 
white;“ or a fituation, as /edet, „ he fits :” or have 
ſome relation to place; as ade, © he is preſent;” or 
to ſome other ſtate or attribute, as regnat, © he rules,” 
Kc. And, 2. Thoſe that do ſignify actions, though 
thoſe ſuch as do not paſs into any ſubject different from 
the actor; as to dine, to ſup, to play, &c: 

But this latter kind ſometimes ceaſe to be neuter, 
and commence active; eſpecially in Greek and Latin, 
when a ſubject is given them: as, vivere vitam, ambu- 
lare viam, pugnare pugnam. Thus the old French 
poets ſay, Soupirer ſon tour mont; the Engliſh, to figh 
his auser, &c. | 

But this is obſerved only to obtain where ſomething 
particular is to be expreſſed, not contained, in the 
verb: as, vivere vitam beatam, to live a happy life; 
pugnare bonam pugnam, to fight a good fight, &c. 

— to the abbot de Dangeau, verbs neuter 
may be divided into adive and paſſive ; the firſt, thoſe 
that form their tenſes in Engliſh, by the auxiliary verb 
to have; in French, by aveir. The ſecond, thoſe 
that form them in Engliſh with the verb 7o be; in 
French etre.—Thus, to ſleep, to yawn, dormir and 
eternuer, are neuters active. To come, and to arrive, 
are neuters paſſive. 

NevTRAL Salts, among chemiſts, thoſe compound- 


ed of an acid with any other ſubltance capable of 


uniting with it and deſtroying its acidity. Thoſe in 
which the acid is ſaturated with an earth or a metal 
are called imperſect, but thoſe in which a pure alkali is 
employed are called perfe@, neutrals. 


| NEUTRALITY, the ſtate of a perſon or thing 
that is neuter, or that takes part with neither fide. 


Neu'er 


0 
Newcaſtle. 


NEWCASTLE, the capital of the county of Nor- 


thumberland in England, a large, populous, and flouriſh « 
ing town, ſituated on the north bank of the river Tyne, 
about 300 miles to the northward of London, It is con- 
nected, by means of a bridge with the fuburbs of Gates- 
head, which, being on the ſouthern ſide of the river, is 
part of the biſhopric of Durham. Near the ſpot where 
the town now ſtands, there was of old a fort called Man- 
caſter ; and Robert, ſon of William the Conqueror, 
having built another to overawe the Scots, beſtowed 
upon it the name of Newcaſtle, in contradiſtinction to 
the old fortreſs. Divers monaſteries and hoſpitals be- 
ing raiſed around it, the place, in a little time, ſwell- 
ed into a town; and the walls of it were begun in the 
reign of Edward I. by a rich burgher, who had been 
taken by the Scots, and paid a large ranſom for his 
liberty. It is at preſent ſurrounded by a flrong wall, 
in which there are ſeven gates and as many turrets, 
with ſome caſemates ſaid to be bomb-proof. It was 
created a borough by king Richard II. who granted 
rmiſſion to carry a ſword before the mayor; and 
ling Henry VI. erected it into a town and county 
incorporate, independent of Northumberland, The 
magiſtracy conſiſts of a mayor, 19 aldermen, a ſheriff, 
a recorder, a town-clerk, a clerk of the chambers, two 
coroners, eight chamberlains, a ſword-bearer, with a 
30 L- cap 
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Newcaſtie cap of maintenance, a water-bailiff with a great mace, 


ll 
Newforeſt. 


and ſeven ſerjeants at mace, Newcaſtle has been ex- 
poſed to frequent incurſions and fieges of the Scots, 
before the union of the two crowns; and in the great 
rebellion, the army of that kingdom, under the com- 
mand of Leſlie, took it by ftorm : but it has long ago 
retrieved all its loſſes, and become the great emporium 
of the north of England for coal and other merchan- 
dize. The town is built upon the declivity of a hill, 
which renders the ſtreets ſteep and incommodious. The 
houſes are crowded together ſo as to exhibit but a 
diſagrecable appearance: yet one or two of the ſtreets 
are large, ſpacious, and well paved. The town is o- 
verlooked by the old ruinous caſtle : the exchange and 
cuſtom- houſe are magnificent buildings, but too cloſe 
to the river; along \ bank of which there is a fine 
key or wharf faced with freeſtone, to which ſhips of 
ordinary burden can carry their broadfides to be 
loaded or unloaded. But the coal-ſhips are loaded at 
or near Shields, ſeven miles farther down the river; 
their lading being conveyed thither in lighters, which 
they call tee/s. The number of the keelmen who work 
in theſe lighters, exceed 6000, who live in a ſuburb 
called Sandgate. They have, by a contribution a- 
mong themſelves, built a noble hoſpital for ſuch of 
their poor brethren as are diſabled by accident, 
or ſuperannuated and paſt labour. The principal 
church of Newcaſtle, called St Nicholas, is a ſtately 
old fabric, built by David king of Scotland, with a 
fine ſteeple of rare architecture: here are, beſides, 
ſix churches or chapels, We may number among the 
public edifices, an elegant manſion-houſe for the 
mayor; a noble hall for the ſurgeons, with a muſeum'; 


'a ſtately infirmary on the model of that at Edinburgh; 


a library belonging to the corporation; a large priſon 
called Newgate ; ſeveral meeting-houſes, and charity- 
ſchools well endowed. The number of inhabitants 
amounts to.above 40,000; and many of them are 
wealthy, and live with ſplendour. They are generally 
bold, rough, and induſtrious; enriching themſelves 
with the coal-trade, and other branches of commerce 
and manufaQure, ſuch as ſhip-building, glaſs-making, 
ſalt · works, and hard-ware or wrought iron. The 
place is particularly famous for grind-ftones, which 
are exported to all the countries in Europe. 'The fa- 
ſhionable people live in the upper part of the town, at 
a diſtance from the river, where they poſſeſs elegant 
houſes and gardens, and enjoy themſelves at comedies, 
aſſemblies, and other polite diverſions. The houſes 
are chiefly built of ſtone, ſome are of brick, and a 
very few of timber. The revenue of the town, a- 
mounting to 80001, a year, is conſiderably larger 
than that of any other corporation- borough in Eng- 
land: and from this the mayor is indulged with an an- 
nual allowance of 6001. beſides the maintenance of a 
coach, barge, and manſion- houſe. 

NewcasTLE (Duke of). See Cavenpisn. 

NEWEL, in architecture, is the upright poſt 
which a pair of winding ſtairs turn about; this is 
properly a cylinder of ſtone, which bears on the 
ground, and is formed by the end of the ſteps of the 
winding ſtairs, 

NEWFIDLER-seA, a lake in Hungary, 17 miles 
in length, and 6 in breadth, 

NEW FOREST, a part of Hampſhire, lying on 

2 


L 5384 J 


they are called, lie upon the banks, with the * 3 
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the Engliſh channel, oppoſite to the Iſle 
It was —— by William the Conqueror, * * | 
36 churches, and all the houſes belonging hens 1 
be pulled down, that there might be no bfu 
hunting the game. It is now appropriated by a& r 
parliament for the production of oaks, to be employe 
in building the royal navy. 4 
NEWFOUNDLAND, a large iſland of Non 
America, belonging to Great Britain, lying between 
46. 50. and 51. 30. N. Lat. and between 53. 30, 
and 58. 20. W. Long. from London. The form i 
that of an irregular triangle, the baſe or ſouth fide be. 
ing 80 leagues in extent; the eaſt fide is the longel 
and the whole circumference about 150 leagues. I; 
is bounded on the north by the Straits of Belleiſe 
which ſeparate it from Labrador; on the eaſt and 
ſouth it hath the Atlantic Ocean, and on the wel 
the Gulph of St Laurence, The climate is rather 
ſevere; and the ſoil, at leaſt on the ſea- coaſt, which 
is all that we know of it, is poor and barren, A 
few kitchen vegetables with ſtrawberries and raſber. 
ries are all its produce. The country within land 
is mountainous, and abounds with timber; there 
are ſeveral rivers which are plentifully ſtored with 
various forts of fiſh, abundance of. deep bays, and 
many good ports. St John's and Placentia are the 
two principal ſettlements, and at each of theſe there i 
a fort; the number of people who remain here in the 
winter hath been computed at 4000. The French, by 
the treaty of Utrecht, were permitted to fiſh from 


Cape Bonaviſta on the eaſt fide round the north ofthe 


iſland to Point Rich on the weſt; and by the treaty of 
Paris, they are allowed the iſles of St Pierre and Ms 
quelon, upon which they are to dry their fiſh, but nt 
to erect fortifications of any kind. 

The great importance of this place ariſes from its 
fiſhery, which is in part carried on by the inhabitants 
at the ſeveral harbours, which are about 20 in number, 
who take vaſt quantities of cod near the coaſt, which 
they bring in and cure at their leiſure, in order to 
have it ready for the ſhips when they arrive, Butte 
great and extenſive fiſhery is on the banks at ſome di- 
ſtance from the iſland, "The great bank lies 20 leagues 
from the neareſt point of land from the latitude of 41 
to 49, ſtretching 300 miles in length and 75 1n breadth, 
To the eaſt of this lies the Falſe Bank; the next is ſtyled 
Vert or the Green Bank, about 240 miles long, and 
120 over; then Banquero, about the ſame ſize; 7 
ſhoals of Sand Iſland, Whale Bank, and the Banko 
St Peter's, with ſeveral others of leſs note, all abound- 
10g with fiſh, 

The cod are caught only by a hook, and an exp 
fiſher will take from 150 to 300 aud upwards ina 3 
for the fiſh never bite in the night, and the labour f 
very great. The ſeaſon is from May to r OY 4 
the height of which there are from 500 to 700 fail: 
on the banks at a time. The fiſh caught in the ſpunt 
months are belt; they are cured in very different "_ 
Some are ſtyled white f/þ, others mud fiſh, . : 
towed and ſalted in the hold, and will not keep = 
but the belt and moſt valuable are be on _ 

uantity taken is prodigious ; yet in tome i“ 
6 different places A =. conſiderably, as the fiſh Ire 


quently change their ſtations. The fiſhing-ſÞiþ e 0 


a 


F take and cure their own fiſh, and as ſoon as 
. 22 ©; for a market. The ſack-ſhips proceed 
poſe iand, where they purchaſe fiſh from 


directly to the / 
T ra either by barter or bills of exchange. 


- ainal markets for cod are Spain, Portugal, 
h, ind the Weſt Indies. The value of this fiſhery 
omputed at ſome hundred thouſand pounds anual- 
4 . employing, beſides ſeveral hundred ſhips, ſome 
Ad of 3 and affording a maintenance to a 
number of tradeſmen of different occupations, by which 
many large towns on the welt ſide of England accu- 
mulste much wealth, and at the ſame time contribute 
in many reſpects to the benefit of the public. 

The great utility of this fiſhery was very early 
ſeen, and very vigorouſly purſued ; for in the begin- 
ning of the reign of king James I. we had two hundred 
and fifty ſail employed therein. It is computed, that 
three quintals of wet fiſh make one quintal of dried 
cod. Beſides, the livers of every hundred quintals 
make a hogſhead of oil; and excluſive of theſe, there 
are many leſſer advantages that go in diminution of 
the expence. The fiſhery, as we have ſaid above, pro- 
duces differently in different ſeaſons ; but it is judged 
to be a very good one when it produces 300,000 quin- 
tals of filh, and 3000 barrels of oil, both equally ſale- 
able and valuable commodities. As every ſhip carries 
12, and each of their boats eight men, and as theſe 
return home in fix months, there cannot be a more 
noble nurſery for ſeamen. The artificers and traders 
employed in building, victualling, and repairing theſe 
veſlels, are very numerous in the reſpective ports from 
which they ſail. Theſe circumſtances juſtify the par- 
ticular attention paid by government to this branch of 
the public ſervice; in reſpe to which, that they may 
be well informed, an annval and very diſtinct account, 
by which the whole is ſeen at one view, is delivered by 
the proper officer to the governor of Newfoundland, 
that is, to the commodore of his majeſty's ſquadron. 
NEWMARKET, a town of England, partly in 
| Cambridgeſhire, and partly in Suffolk. It confiſts of one 
well- built ſtreet, ſeated on the great road, and full of 
inns. It is chiefly noted for its horſe-· races. E. Long. 
0. 25. N. Lat. 52. 16. 


NEW I, or Err, in zoology, the common lizard. 
See LACERTA, 


NEWTON (Sir Ifaac), one of the greateſt philo- 
ſophers and mathematicians the world has produced, 
was the only child of Mr John Newton of Coleſworth, 
not far from Grantham in Lincolnſhire, who had an 
eltate of about 120 J. per annum, which he kept in 
his own hands. He was born at that place on Chriſt- 
mas-day 1642. His father dying when he was young, 
's mother's brother, a clergyman of the name of A- 
cougb, or Aſkew, who lived near her, and directed all 
ber affairs after the death of Mr Newton, put her ſon 
to ſchool at Grantham. When he had finiſhed his 
chool. learning, his mother took him home; intending, 
as ſhe had no other child, to have the pleaſure of his 
"apany 3 and that he, as his father had done, ſhould 
oy his own eſtate. But his uncle happening to 
nd him in a hay. loft at Grantham, working a mathe- 
Malical problem, and having otherwiſe obſerved the 
ys mind to be Kage bent upon learning, he 


prevailed upon her to part with him; and ſhe ſent him 
: pe 
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to Trinity College in Cambridge, where her brother, Newton. 
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having himſelf been a member of it, had fiill many 
friends. Iſaac was ſoon taken notice of by Dr Iſaac 
Barrow ; who, obſerving his bright genius, contrac- 
ted a great friendſhip for him. M. De Fontenelle 
tells us,“ That in learning mathematics he did not 
fiudy Euclid, who ſeemed to him too plain and ſimple, 
and unworthy of taking up his time. He underſtood 
him almoſt before he read him, and a calt of his eye 
upon the contents of his theorems was ſufficient to 
make him maſter of them. He advanced at once to 
the geometry of Des Cartes, Kepler's optics, &c. It 
is certain, that he had made his great diſcoveries in 
geometry, and laid the foundation of his two famous 
works the Principia and the Optics, by the time he 
was 24 years of age.” ? 

In 1664, he he. the degree of bachelor of arts; and 
in 1668 that of maſter, being elected the year before 
fellow of his college. He had before this time diſco- 
vered the method of fluxions; and in 1669, he was cho- 
ſen profeſſor of mathematics in the univerſity of Cam- 
bridge, upon the reſignation of Dr Barrow. ,'The ſame 
year, and the two following, he read a courſe of op- 
tical lectures in Latin, in the public ſchools of the uni- 
verſity; an Engliſh tranſlation of which was printed at 
London in 1728 in $vo, as was the Latin original the 
next year in 4to. From the year 1671 to 1679, he 
held a correſpondence, by letters, with Mr Henry Ol- 
denburg, ſecretary of the royal ſocicty, and Mr John 
Collins, fellow of that ſociety ; which letters contain a 
varicty of curious obſervations. 

Concerning the origin of his diſcoveries, we are told 
that as he ſat alone in a garden, the falling of ſome apples 
from a tree led him into a ſpeculation on the power of 
gravity ; that as this power is not dimihiſhed at the 
remoteſt diflance from the centre of the earth to which 
we can riſe, it appeared to him. reaſonable to con- 
clude, that it muſt extend much farther than was 
uſually thought; and purſuing this ſpeculation by 
comparing the periods of the ſeveral planets with their 
diſtances from the ſun, he found, that if any power 
like gravity held them in their courſes, its flrength 
muſt decreaſe in the duplicate proportion of the in- 
creaſe of diſtance. This inquiry was dropped; but re- 
ſumed again, and gave riſe to his writing the treatiſe 
which he publiſhed in 1687 under the name of Ma- 
thematical Principles of Natural Phil:fphy ; a work 
looked upon as the production of a celettial intelligence 
rather than of a man. The very ſame year in which 
this great work was publiſhed, the vuniverfity of Cam- 
bridge was attacked by king James II. when he was 
one of its molt zealous defenders, and was accordingly 
nominated one of the delegates of that univerſity to 
the high-commiſſion court; and the next year he was 
choſen one of their members for the convention- parlia- 
ment, in which he fat till it was diſſolved. In 1696, 
Mr Montague, then chancellor of the exchequer, and 
afterwards earl of Halifax, obtained for him of the 
king, the office of warden of the mint ; in which em- 
ploy ment he was of ſignal ſervice, when the money 
was called in to be recoined. Three years after, he 
was appointed maſter of the mint; a place of very con- 
ſiderable profit, which he held till his death. In 1699, 
he was cleQed one of the members of the royal aca- 
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time choſen member of parliament for the univerſity of 
Cambridge. In 1704, he publiſhed his Optics which 
is a piece of philoſophy ſo new, that the ſcience may 
be conſidered as entirely owing to our author. In 1705, 
he was knighted by queen Anne. In 1707, he pub- 
liſhed his Arithmetica Univerſalis, In 1711, his Ana- 
lyſis per Quantitatum Series, Fluxiones et Differentias, 
Kc. was publiched by William Jones Eſq. In 1712, 
ſeveral letters of his were publiſhed in the Commercium 
Epiſtolicum. In the reign of George I. he was bet- 
ter known at court than before. The princeſs of 
Wales, afterwards queen-conſort of England, uſed 
frequently to propoſe queſtions to him, and to declare 
that ſhe thought herſelf happy to live at the ſame time 
with him, and have the pleaſure and advantage of his 
converſation, He had written a treatiſe of ancient 
chronology, which he did not think of publiſhing z 
but the princeſs defired an abſtract, which ſhe would 
never part with. However, a copy of it ſtole abroad, 
and was carried into France; where it was tranſlated 
and printed, with ſome obſervations, which were af- 
terwards anſwered by Sir Iſaac. But, in 1728, the 
Chronology itſelf was publiſhed at London in quar- 
to; and was attacked by ſeveral perſons, and as zea- 
louſly defended by Sir Iſaac's friends. The main 
delign of it was to find out, from ſome tracts of the 
molt ancient Greek aſtronomy, what was the poli- 
tion of the colures with reſpe& to the fixed ftars, 
in the time of Chiron the centaur. As it is now 
known that theſe ſtars have a motion in longitude 
of one degree in 72 years, if it is once known thro? 
what fixed ſtars the colure paſſed in Chiron's time, by 
taking the diſtance of theſe ſtars from thoſe through 
which it now paſſes, we might determine what num- 
ber of years is elapſed fince Chiron's time. As Chi- 
ron was one of the Argonauts, this would fix the time 
of that famous expedition, and conſequently that of 
the Trojan 'war ; the two great events upon which all 
the ancient chronology depends. Sir Iſaac places them 
500 years nearer the birth of Chriſt than other chro- 
nologers generally do. - 

This great man had all along enjoyed a ſettled 
and equal [tate of health to the age of 80, when 
he began to be afflicted with an incontinence of u- 
rine. However, for the five following years, he had 
great intervals of eaſe, which he procured by the ob- 
ſervance of a ſtrict regimen. It was then belie- 
ved that he certainly had the ſtone; and when the pa- 
roxyſms were ſo violent, that large drops of ſweat ran 
down his face, he never uttered the leaſt complaint, or 
expreſſed the ſmalleſt degree of impatience ; but, as 
ſoon as he had a moment's eaſe, would ſmile and talk 
with his uſual cheerfulneſs. Till thea he always read 
and wrote ſeveral hours in a day. He had the perfect 
uſe of all his ſenſes and underſtanding till the day be- 
fore he died, which was on the 2oth of March 1726 7, 
in the 85th year of his age, —He lay in ſtate in the 
Jeruſalem chamber at Weſtminſter, and -on the 28th 
of March his body was conveyed into Weſtminſter ab- 
bey; the pall being ſupported by the lord chancellor, 
the dukes of Montrofe and Roxburgh, and the earls of 
Pembroke, Suſſex, and Macchtesfield. Ihe biſhop of 
Rocheſter read the funeral office, being attended by 

all the «clergy of the church. The corps was ioterred 
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Newton. demy of ſciences at Paris. In 1701, he was a ſecond 


je& under conſideration conſtantly before him, anl 
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juſt at the entrance into the choir, where a 
nument is erected to his memory. noble me. 
Sir Iſaac was of a middling ſtature, and in 
part of his life ſomewhat inclined to be fat. Hi coun 
tenance was phaſing, and at the ſame time 


He never made uſe of ſpectacles, and lol bg 


be latter 


tooth during his whole life. 
His temper is ſaid to have been ſo equal and m 
that no accident could diſturb it. Of this the follow. 
ing remarkable inſtance is related. Sir Iſaac had 
favourite little dog, which he called Diamond; and 
being one day called out of bis ſtudy into the next 
room, Diamond was left behind. When Sir Iſaac te. 
turned, having been abſent but a few minutes, he bad 
the mortification to find, that Diamond having thront 
down a lighted candle among ſome papers, the nearly 
finiſhed labour of many years was in flames, and almoſt 
conſumed to aſhes. This loſs, as Sir Iſaac was then 
very far advanced in years, was irretrievable; yet, 
without once ſtriking the dog, he only rebuked hin 
with this exclamation, ** Oh ! Diamond! Diamond! 
thou little knoweft the miſchief thou haſt done!” 
He was a great lover of peace; and would rather 
have choſen to remain in obſcurity, than to have the 
ealm of life rufled by thoſe ſtorms and diſputes which 
genius and learning always draw upon thoſe that are 
too eminent for them. In contemplating his genius, 
it preſently becomes a doubt, which of theſe endow. 
ments had the greateſt ſhare, ſagacity, penetration, 
ſtrength, or diligence : and, after all, the mark that 
feems moſt to diſtinguiſh it is, that he bimſelf made 
the juſteſt eftimation of it, 3 that, if he had 
done the world any ſervice, it was due to nothing but 
induſtry and patient thought; that he kept the ſub- 


waited till the firſt dawning opened gradually, by 
little and little, into a full and clear light. It is faid, 
that when he had any mathematical problems or ſo. 
lutions in his mind, he would never quit the ſubjet 
on any account. Dinner has been often three hours 
ready for him before he could be brought to table: that 
his man often faid, when he has been getting up m! 
morning, he has ſometimes begun to dreſs, and with 
one leg in his breeches, ſat down again on the bed, 
where he has remained for hours before he got hi 
cloaths on. From his love of peace, no doubt, aroſe 
that unuſual kind of horror which he had for all di- 
putes; a ſteady unbroken attention, free from thoſe 
frequent recoilings inſeparably incident to others, = 
his peculiar felicity ; he knew it, and he knew the value 
of it. No wonder then that controverſy was look 

on as his bane. When ſome objections, haſtily _ 
his diſcoveries concerning light and colours, 2 
him to lay aſide the deſign he had of pb g 

optic lectures; we find him reflecting ou that di fr 
into which he was unavoidably drawn thereby, in the 

terms: 4 I blamed my own imprudence for * 
with ſo real a bleſſing as my quiet, to run m_ N 
dow.” It is true this ſhadow, as Mr Fontenelle 3 
ſerves, did not eſcape him afterwards, nor did it - ; 
him that quiet which he ſo much valued, — # 
as much a real happineſs to him as his quiet ute | - 
this was a happineſs of bis own making : he er 
reſolution, from theſe diſputes, not to publiſh * 

about that theory, till he had put it above the of 
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by the exaReſt experiments, and the 
- {ricteſt demonſtrations 3 and accordingly it has never 


on, of controverſy, 


deen called in queſtion ſince. In the ſame temper, af- 
ter he had ſent the manuſcript of his Principia to the 
Royal Society, with his conſent to the printing of it by 
them ; yet upon Mr Hooke's injuriouſly inſiſting that 
himſelf had demonſtrated Kepler's problem before our 
author, he determined, rather than be involved again 
in a controverſy, to ſuppreſs the third book, and was 
very hardly prevailed upon to alter that reſolution. It 
is true, the public was thereby a gainer; that book, 
which is indeed no more than a corollary of ſome pro- 
poſitions in the firlt, being originally drawn up in the 
popular way, with a deſign to publiſh it in that form; 
whereas he was now convinced that it would be beſt 
not to let it go abroad without a ſtrict demonſtration. 
After all, notwithſtanding his anxious care to avoid 
every occaſion of breaking his intenſe application to 
_ ſtudy, he was at a great diſtance from being ſteeped 
in philoſophy: on the contrary, he could lay aſide his 
thoughts, though engaged in the moſt intricate re- 
ſearches, when his other affairs required his attend- 
ance; and, as ſoon as he had leiſure, reſume the ſub- 
je& at the point where he had left off. This he ſeems 
to have done not ſo much by any extraordinary ſtrength 
of memory, as by the force of his inventive faculty, to 
which every thing opened itſelf again with eaſe, if no- 
thing intervened to ruffle him. The readineſs of his 
invention made him not think of putting his memory 
much to the trial; but this was the offspring of a vi- 
gorous intenſeneſs of though, out of which he was but 
a common man. He ſpent, therefore, the prime of his 
age in thoſe abſtruſe reſearches, when his ſituation in 
a college gave him leiſure, and even while ftudy was his 
proper profeſſion. But, as ſoon as he was removed to 
the miat, he applied himſelf chiefly to the bufineſs of 
that office; and ſo far quitted mathematics and philo- 
ſophy, » not to engage in any purſuits of either kind 

atterwards. 
The amiable quality of modeſty is repreſented as 
ſtanding foremoſt in the character of this great man's 
mind and manners. It was in reality greater than can 
be eaſily imagined, or will be readily believed: yet it 
always continued ſo without any alteration, though 
the whole world, ſays Fontenelle, conſpired againſt it; 
let vs add, though he was thereby robbed of his in 
vention of fluxions. Nicholas Mercator publiſhing his 
Lezarithmotechnia in 1668, where he gave the qua- 
Crature of the hyperbola by an infinite ſeries, which was 
the firſt appearance in the learned world of a ſeries of 
this fort drawn from the particular nature of the curve, 
and that in a manner very new and abſtracted ; Dr 
Barrow, then at Cambridge, where Mr Newton, then 
about 26 years of age, reſided, recolleQed, that he had 
met with the ſame thing in the writings of that young 
gentleman ; and there not confined to the hyperbola 
only, but extended, by general forms, to all forts of 
medi Kot. ſuch as are mechanical; to their quadra- 
7 mak 1 Tv and their centres of gravity; 
„ > relations, and to the ſu- 
MG 6 "of * : ” 2 our determi- 
point, e ries ſtopped at a certain 
. ums were given by ſtated rules: 
bs ls olute determinations were impoſſible, 
ald yet be infinitely approximated; which is 
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the happieſt and moſt refined method, ſays Mr Fonte - Newton. 
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nelle, of ſupplying the defects of human knowledge 
that man's imagination could poſſibly invent. 'To be 
maſter of ſo fruitful and general a theory was a mine of 
rr to a geometrician; but it was a greater glory to 

ave been the diſcoverer of ſo ſurpriſing and ingenious 


a ſyſtem. So that Mr Newton, finding by Merca- 


tor's book, that he was in the way to it, and that o- 
thers might follow in his tract, ſhould naturally have 
been forward to open his treaſures, and ſecure the pro- 
perty» which conſiſted in making the diſcovery ; but 

e contented himſelf with his treaſure which he had 
found, without regarding the glory. What an idea 
does it give us of his unparallelled modefty, when we 
ſee him declaring, that he thonght Mercator had in- 
tirely diſcovered his ſecret, or that others would, be- 
fore he was of a proper age for writing? His MS. up- 
on infinite ſeries was communicated to none but Mr 
John Collins and the Lord Brounker ; and even that 
had not been complied with, but for Dr Barrow, who 
would not ſuffer him to indulge his modeſty ſo much 
as he deſired. 

It is further obſerved, concerning this part of his 
charaQer, that he never talked either of himſelf or 
others, nor ever behaved in ſuch a manner as to give 
the moſt malicious cenſurers the leaft occaſion even to 
ſuſpect him of vanity. He was candid and affable, and 
always put himſelf upon a level with his company. He 
never thought either his merit or his reputation ſuffi- 
cient to excuſe him from any of the common offices of 
ſocial life; no fingularities, either natural or affected, 
diſtinguiſhed him from other men. Thongh he was 
firmly attached to the church of England, he was 
averſe to the perſecution of the non-conformiits. He 
judged of men by their manners; and the true ſchiſ- 
matics, in his opinion, were the vicious and the wicked. 
Not that he confined his principles to natural religion, 
for he was thoroughly perſuaded of the truth of reve- 
lation; and amidſt the great variety of books which 
he had conſtantly before him, that which he ſtudied 
with the greateit application was the Bible: and he 
underſtood the nature and force of moral certainty as 
well as he did that of a ſtrict demonſtration. 

Sir Iſaac did not neglect the opportunities of 
doing good, when the revenues of his patrimony, 
and a profitable employment, improved by a pru- 
dent economy, put it in his power. We have two 
remarkable inſtances of his bounty and generoſity; 
one to Mr M“ Laurin, profeſſor of mathematics at 
Edinburgh, to whom he offered 2ol. per annum; 
and the other to his niece Barton, who had an an- 
nuity of 1001. per annum ſettled upon her by him. 
When decency upon any occaſion required expence 
and ſhew, he was magnificent without grudging 
it, and with a very good grace; at all other times, 
that pomp which ſeems great to low minds only, was 
utterly retrenched, and the expence referved for better 
uſes. He never married, and perhaps he never had 
leiſure to think of it. Being immerſed in profound 
ſtudies during the prime of his age, and afterwards en- 
gaged in an employment of great importance, and 
even quite taken up with the company which his me- 
rit drew to him, he was not ſenſible of any vacancy in 
life, nor of the want of a companion at home, He 
teſt 32,0001. at his death; but made no will, * 
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Newtonian Mr Fontenelle tells us was becauſe he thought a le- 


Philoſophy gacy was no gift. As to his works, beſides what were 
eee, P 


publiſhed in his life-time, there were found after his 
death, among his papers, ſeveral diſcourſes upon the 
ſubjeas of antiquity, hiſtory, divinity, chemiſtry, and 
mathematics, ſeveral of which were publiſhed at dif- 
ferent times. : 
NewrTonian Philiſaphy, the doctrine of the univerſe, 
and particularly of the heavenly bodies, their laws, af- 
fections, &c. as delivered by Sir Iſaac Newton. 


Rik o- The term Newtonian phil:fophy 18. applied very dif- 


p nions 


this philo- 
ſopby. 


ferently ; whence divers confuſed notions relating 


 eoncerving thereto.—Some authors, under this philoſophy, in- 


clude all the corpuſcular philoſophy, conſidered as it 
now ſtands corrected and reformed by the diſcoveries 
and improvements made in ſeveral parts thereof by 
Sir Iſaac Newton. In which fenſe it is that Grave- 
ſande calls his elements of phyſics, Introductio ad Phi- 
L:fophiam Newtonianam. And in this ſeuſe the New- 
tonian is the ſame with the new philoſophy; and ſtands 
contradiſtinguiſhed from the Carteſian, the Peripatetic, 
and the ancient Corpuſcular. 

Others, by Newtonian phil:fophy, mean the method 
or order which Sir Iſaac Newton obſerves in philoſo- 
phiſing; viz. the reaſoning and drawing of conclu— 
ſious directly from phznomena, excluſive of all previous 
hypotheſes; the beginning from ſimple principles; de- 
ducing the firſt powers and laws of nature from a few 
ſcle& phenomena, and then applying thoſe laws, &e. 
to account for other things. And in this ſenſe the 
Newtonian philoſophy is the ſame with the experimen- 
tal philoſophy, and ſtands oppoſed to the ancient Cor- 
puſeular. 

Others, by Newtonian philoſophy, mean that where- 
in phyſieal bodies are conſidered mathematically, and 
where geometry and mechanics are applied to the ſo- 
lution of phænomena. In which ſenſe the Newtonian 
is the ſame with the mechanical and mathematical phi- 
lofophy. 

Others again, by Newtonian philoſophy, underſtand 
that part of phyſical knowledge which Sir Iſaac New- 
ton has handled, improved, and demonſtrated, in his 
Principia. | 

Others, laſtly, by Newtonian philoſophy, mean the 

new principles which Sir Iſaac Newton has brought 
into philoſophy ; the new ſyſtem founded thereon 
and the new ſolutions of phznomena thence deduced ; 
or that which characterizes and diſtinguiſhes his phi- 
loſophy from all others.—Which is the ſenſe wherein 
we ſhall chiefly conſider it. 
As to the hiftory of this philoſophy, we have no- 
thing to add to what has been given in the preceding 
article, It was firſt made public in the year 1687, 
by the author, then a fellow of 'Trinity-college, Cam- 
bridge; and in the year 1713, republiſhed with conſi- 
derable improvements.—Several authors have ſince at- 
tempted to make it planer; by ſetting aſide many of 
the more ſublime mathematical reſearches, and ſubſti- 
tuting either more obvious reaſonings or experiments 
in lien thereof; particularly Whiſton in his Prele@. 
Phyſ. Mathemat. Graveſande in Element. & Inſtit. aud 
Dr Pemberton in his Vzew, 

The whole of the Newtonian philoſophy, as delivered 
by the author, is contained in his Principia, or Ma- 


thematical Principles of Natural Phil»f-phy. He founds 
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from acting upon bodies, this power of reliſiance he- 


rative, and motive. 
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his ſyſtem on the following definitions, 

1. The quantity of matter is the meaſure of the Phi 
ſame, ariſing from its denfity and bulk conjung| f 
Thus air of a double dendty, in a double fh, 5p 
quadruple in quantity; in a triple ſpace, ſextuple * 
quantity, &c. 5 e 

2. The quantity of motion is the meaſure of the" 
ſame, ariſing from the velocity and quantity of =” J 
ter conjunctly. This is evident, becauſe the motion 
of the whole is the motion of all its parts; and there. 
fore in a body double in quantity, with equal 
the motion is double, &c. 

3. The vis inſita, or innate force of matter, is Wii 
power of reſiſting, by which every body, as much 384 
in it hes, endeavours to perſevere in its preſent ſtate," 
whether it be of reſt, or moving uniformly forward b 
a right liue.— This definition is proved to be juſt, only 
by the difficulty we find in moving any thing out of 
its place; and this difficulty is by ſome reckoned to 
proceed only from gravity. They contend, that in 
thoſe caſes where we can prevent the force of gravit 


velocity, 


comes inſenſible, and the greateſt quantities of matter 
may be put in motion by the very leaſt force. Thus 
there have been balances formed ſo exact, that when 
loaded with 200 weight in each ſcale, they would turn 
by the addition of a fingle drachm. In this caſe 
400 Ib. of matter was put in. motion by a ſingle 
drachm, i. e. by e parts of its own quantity: and 
even this ſmall weight, they ſay, is only neceſſary on 
account of the inaccuracy of the machine; ſo that we 
have no reaſon to ſuppoſe, that, if the friction could 
be entirely removed, it would take more force to move 
a tun weight than a grain of ſand. This objection, 
however, is not taken notice of by Sir Iſaac; and he 
beſtows on the reſiſting power abovementioned, the 
name of vis inertiæ. | 

4. An impreſſed force is an action exerted upon 2 
body, in order to change its ſtate, either of reſt, or of 
moving uniformly forward in a right line. — This 
force conſiſts in the action only; and remains no 
longer in the body when the aRion is over. For a 
body maintains every new ſtate it acquires by its 2 
inertiæ only. | 

5. A centripetal force .is that by which bodies are | 
drawn, impelled, or any way tend towards a point, 48 
to a centre.—The quantity of any centripetal force 
may be confidered as of three kinds, abſolute, acceic- 


6. The abſolute quantity of a centrifugal force i 
the meaſure of the ſame, proportional to the efficacy 
of the cauſe that propagates it from the centre, throug\ 
the ſpaces round about. i 

7. The accelerative quantity of a centripetal force 
is the meaſure of the ſame, proportional to the velocity 
which it generates in a given time. 

8. The motive quantity of a centripetal force 18 3 
meaſure of the ſame, proportional to the mou 
which it generates in a given time, —This 18 always 
known by the quantity of a force equal and contrary 
to it, that is juſt ſufficient to hinder the deſcent of tae 
body. 

SCHOLIA. | Cf, of 

I. Abſolute, true, and mathematical time, of itlelt, 


. e. 
and from its own nature, flows equably, _— 


N E W 
any thing external, and, by another name, is 
n f Relative, apparent, and common 
time, is ſome ſenſible and external meaſure of dura- 
tion, whether accurate or not, which is commonly uſed 
inſtead of true time; ſuch as an hour, a day, a month, 
a year, & Cc. 2 2 0 . 
II. Abſolute ſpace, in its own nature, without re- 
ard to any thing external, remains always fimilar 
and immoveable. Relative ſpace is ſome moveable 
dimenfion or meaſure of the abſolute ſpaces; and which 
is vulgarly taken for immoveable ſpace. Such 1s the 
Jimenſion of a ſubterraneous, an aerial, or celeſtial 
ſpace, determined by its poſition to bodies, and which 
is vulgarly taken for immoveable ſpace; as the 
digance of a ſubterraneous, an aerial, or celeſtial 
ſpace, determined by its poſition in reſpe& of the 
carth, Abſolute and relative ſpace are the ſame in 
figure and magnitude; but they do not remain always 
numerically the ſame. For if the earth, for inſtance, 
moves, a ſpace of our air which, relatively and in 
reſpe& of the earth, remains always the ſame, will at 
one time be one part of the abſolute ſpace into which 
the air paſſes 3 at another time it will be another part 
of the ſame; and ſo, abſolutely underſtood, it will be 
perpetually mutable. 

III. Place is a part of ſpace: which a body takes 
up; and is, according to the ſpace, either abſolute or 
relative. Our author ſays it is part of ſpace ; not the 
ſituation, nor the external ſurface of the body. For 
the places of equal ſolids are always equal; bnt 
their ſuperficies, by reaſon of their diſſimilar figures, 
are often unequal. Poſitions properly have no quan- 
tity, nor are they ſo much the places themſelves as the 
properties of places. The motion of the whole is the 
ſame thing with the ſum of the motions of the parts ; 
that is, the tranſlation of the whole out of its place 
is the ſame thing with the ſum of the tranſlations of 


of the whole is the ſame thing with the ſum of the 
places of the parts ; and for that reaſon it is internal, 
and in the whole body. 

IV. Abſolute motion is the tranſlation of a body 
from one abſolute place into another, and relative mo- 
tion the tranſlation from one relative place into ano- 
ther. Thus, in a ſhip under ſail, the relative place of 
a body is that part of the ſhip which the body poſ- 
ſeſſes, or that part of its cavity which the body fills, 
and which therefore moves together with the ſhip ; 
and relative reſt is the continuance of the body in the 
lame part of the ſhip, or of its cavity. But real 
abſolute reſt is the continuance of the body in the 
lame part of that immoveable ſpace in which the ſhip 
elf, its cavity, and all that it contains, is moved. 
Wherefore, if the earth is really at reſt, the body 
_ relatively reſts in the ſhip will really and ab- 
— move with the ſame velocity which the ſhip 
as on the earth. But if the earth alſo moves, the 
true and abſolute motion of the body will ariſe, partly 
rom the true motion of the earth in immoveable ſpace ; 
partly from the relative motion of the ſhip on the 
el and if the body moves alſo relatively in the ſhip, 
” way motion will arife pertly from the true motion 
er earth in immoveable ſpace, and partly from the 
- ere as well of the ſhip on the earth, as 

e body in the ſhip; and from theſe relative mo- 
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the parts out of their places: and therefore the place 
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tions will ariſe the relative motion of the body on the Newtonian | | 
earth. As if that part of the earth where the ſhip is, Philoſophy 1 
was truly moved towards the caſt, with a velocity of 
Ioo10 parts; while the ſhip itſelf with a freſh pale is | 
carried towards the weſt, with a velocity expreſſed by j' 
10 of theſe parts; but a ſailor walks in the ſhip to- | 
wards the eaſt with one part of the ſaid velocity: then 
the ſailor will be rad | truly and abſolutely in im- Hi 
moveable ſpace towards the eaſt with a velocity of 1001 | 
parts; and relatively on the earth towards the welt, | 
with a velocity of 9 of thoſe parts. 

Abſolute time, in aftronomy, is diſtinguiſhed from 
relative, by the equation or correction of the vulgar 
time. For the natural days are truely unequal, though 
they are commonly conſidered as equa}, and uſed for a 
meaſure of time: aſtronomers correct this inequality 
for their more accurate deducing of the celeſtial mo- 
tions. It may be that there is no ſuch thing as an 
equable motion whereby time may be — mea- 
ſured, All motions may be accelerated or retarded ; n 
but the true or equable progreſs of abſolute time is | 
liable to no change. The duration or perſeverance of 
the exiſtence of things remains the ſame, whether the N 
motions are ſwift or ſlow, or none at all; and there— | 
fore ought to be diſtinguiſhed . from what are only. 
ſenſible meaſures thereof, and out of which we collect 
it by means of the aſtronomical equation, The ne- 
ceſſity of which equation for determining the times of 
a phenomenon is evinced, as well from the experiments 
of the pendulum-clock, as by eclipſes of the ſatellites 
of Jupiter. 8 

As the order of the parts of time is immutable, ſo Immu'abi- 
alſo is the order of the parts of ſpace. Suppoſe thoſe my 1 
parts to be moved out of their places, and they will be n 
moved (if we may be allowed the expreſſion) out of 
themſelves. For times and ſpaces are, as it were, 
the places of themſelves as of all other things. All 
things are placed in time as to order of ſucceſſion; and 
in ſpace as to order of ſituation. It is from their 
eſſence or nature that they are places; and that the 
primary places of things ſhould be moveable, is abſurd. 

Theſe are therefore the abſolute places ; and tranſla- 
tions out of thoſe places are the only abſolute mo- 
tions. 

But becauſe the parts pf ſpace cannot be ſeen, or 
diftinguiſhed from one another by the ſenſes, therefore y 
in their ſtead we uſe ſenſible meaſures of them. For, 4 
from the poſitions and diſtances of things from any 1 
body, conſidered as immoveable, we define all places; 4 
and then with relpect to ſuch places, we eftimate all | 
motions, conſidering bodies as transferred from ſome '«- i 
of thoſe places into others. And ſo, inſtead of abſo- 
lute places and motions, we uſe relative ones; and 
that without any inconvenience in common affairs: 
but in philoſophical diſquilitions we ought to abſtract 
from our ſenſes, and conſider things themſelves di- 
ſtint from what are only ſenſible meaſures of them. 
For it may be, that there is no body really at reſt, 
to which the places and motions of others may be 
referred. 

But we may diltinguiſh reft and motion, abſolute 
and relative, one from the other by their properties, 
cauſes, and effects. It is a property of reit, that 
bodies really at reſt do reſt in reſpect of each other. 
And therefore, as it is poſſible, that, in the remote re- 
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Newtonian Mr Fontenelle tells us was becauſe he thought a le- 


Philoſophy gacy was no gift. As to his works, beſides what were 


publiſhed in his life-time, there were found after his 
death, among his papers, ſeveral diſcourſes upon the 
ſubjects of antiquity, hiſtory, divinity, chemiſtry, and 
mathematics, ſeveral of which were publiſhed at dif- 
ferent times. 
NewTonian Philſaphy, the doctrine of the univerſe, 
and particularly of the heavenly bodies, their laws, af- 
fections, &c. as delivered by Sir Iſaac Newton. 


b o- The term Newtonian philoſophy is, applied very dif- 


p nions 


ferently ; whence divers confuſed notions relating 


concerning thereto.—Some authors, under this philoſophy, in- 


this philo- 
ſophy. 


clude all the corpuſcular philoſophy, conſidered as it 
now ſtands corrected and reformed by the diſcoveries 
and improvements made in ſeveral parts thereof by 
Sir Iſaac Newton. In which fenſe it is that Grave- 
ſande calls his elements of phyſics, [rtrodudtio ad Phi- 
L:fophiam Newtonianam. And in this ſenſe the New- 
tonian is the ſame with the new philoſophy; and ſtands 
contradiſtinguiſhed from the Carteſian, the Peripatetic, 
and the ancient Corpuſcular. 

Others, by Newtonian phil;ſophy, mean the method 
or order which Sir Iſaac Newton obſerves in philoſo- 
phiſing ; viz. the reaſoning and drawing of conclu— 
fions directly from phznomena, excluſive of all previous 
hypotheſes; the beginning from ſimple principles; de- 
ducing the firſt powers and laws of nature from a few 
ſcle& phenomena, and then applying thoſe laws, &c. 
to account for other things. And in this ſenſe the 
Newtonian philoſophy 1s the ſame with the experimen- 
tal philaſophy, and ſtands oppoſed to the ancient Cor- 
puſcular. 

Others, by Newtonian philoſophy, mean that where- 
in phyſieal bodies are conſidered mathematically, and 
where geometry and mechanics are applied to the ſo- 
lution of phænomena. In which ſenſe the Newtonian 
is the ſame with the mechanical and mathematical phi- 
bofophy. 

Others again, by Newtonian phil:ſpphy, underſtand 
that part of phyſical knowledge which Sir Iſaac New- 
ton has handled, improved, and demonſtrated, in his 
Principia. 

Others, laſtly, by Newtonian philoſophy, mean the 

new principles which Sir Iſaac Newton has brought 
into philoſophy ; the new ſyſtem founded thereon ; 
and the new ſolutions of phenomena thence deduced ; 
or that which charaRerizes and diſtinguiſhes his phit- 
loſophy from all others.—Which is the ſenſe wherein 
we ſhall chiefly conſider it. 
As to the hiſtory of this philoſophy, we have no- 
thing to add to what has been given in the preceding 
article. It was firſt made public in the year 1687, 
by the author, then a fellow of 'Trinity-college, Cam- 
bridge; and in the year 1713, republiſhed with conſi— 
derable improvements.—Several authors have ſince at- 
tempted to make it plainer; by ſetting aſide many of 
the more ſublime mathematical reſearches, and ſubſti- 
tuting either more obvious reaſonings or experiments 
in lieu thereof; particularly Whiſton in his Prælect. 
Phy/. Mathemat. Graveſande in Element. & Inſtit. aud 
Dr Pemberton in his View, 

The whole of the Newtorian philoſophy, as delivered 
by the author, is contained in his Principia, or Ma- 


thematical Principles of Natural Philaſaply. He founds 
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rative, and motive. 
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bis ſyſtem on the following definitions, Ne 
1. The quantity of matter is the meaſure of the Philug 
ſame, ariling from its dentity and bulk conjunctly.— 
Thus air of a double denlity, in a double ſpace, is Dag 
quadruple in quantity; in a triple ſpace, ſextuple in on ahi 


quantity, &c. the phil 
2. The quantity of motion is the meaſure of be ban | 
t 


ſame, ariſing from the velocity and quantity of mt. 
ter conjunctly. This is evident, becauſe the motion 
of the whole is the motion of all its parts; and there. 
fore in a body double in quantity, with equal velocity 
the motion is double, &c. ; 

3. The vis inſita, or innate force of matter, is a 10 
power of reſiſting, by which every body, as much ag dee 
in it lies, endeavours to perſevere in its preſent ſtate, ®)-&cl 
whether it be of reſt, or moving uniformly forward iq 
a right liue.— This definition is proved to be juſt, only 
by the difficulty we find in moving any thing out of 
its place; and this difficulty is by ſome reckoned to 
proceed only from gravity. They contend, that in 
thoſe caſes where we can preveat the force of gravity 
from acting upon bodies, this power of reſiſlance be- 
comes inſenſible, and the greateſt quantities of matter 
may be put in motion by the very leaſt force. Thus 
there have been baiances formed ſo exact, that when 
loaded with 200 weight in each ſcale, they would turn 
by the addition of a ſingle drachm. In this caſe 
400 Ib. of matter was put in. motion by a ſingle 
drachm, i. e. by 3e parts of its own quantity: and 
even this ſmall weight, they ſay, is only neceſſary on 
account of the inaccuracy of the machine; ſo that we 
have no reaſon to ſuppoſe, that, if the friction could 
be entirely removed, it would take more force to move 
a tun weight than a grain of ſand. This objection, 
however, is not taken notice of by Sir Iſaac; and he 
beſtows on the refifting power abovementioned, the 
name of vis inertiæ. 

4. An impreſſed force is an action exerted upon a 
body, in order to change its ſtate, either of reſt, or of 
moving uniformly forward in a right line. —This 
force conſiſts in the action only; and remains no 
longer in the body when the action is over. For a 
body maintains every new ſtate it acquires by its 24 
inertiæ only. | 

5. A centripetal force .is that by which bodies are 
drawn, impelled, or any way tend towards a point, as 
to a centre,—The quantity of any centripetal force 
may be confidered as of three kinds, abſolute, accele- 


6. The abſolute quantity of a centrifugal force 13 
the meaſure of the ſame, proportional to the efficacy 
of the cauſe that propagates it from the centre, through 
the ſpaces round about. 

7. The accelerative quantity of a centripetal force 
is the meaſure of the ſame, proportional to the velocity 
which it generates in a given time. a 

8. The motive quantity of a centripetal force is a 
meaſure of the ſame, proportional to the motion 
which it generates in a given time. —This is always 
known by the quantity of a force equal and contrary 
to it, that is jult ſufficient to hinder the deſcent of the 
body, 

OCHOLIA, : 4 

I. Abſolute, true, and mathematical time, of itſelf, of un 


and from its own nature, flows equably, without 8 
8 


inal 


{ 
e deh · 


N E W [ 5389 ] N E W 


ard to any thing external, and, by another name, is 


fophy called duration. Relative, apparent, and common 


time, is ſome ſenfible and external meaſure of dura- 
tion, whether accurate or not, which is commonly uſed 
"Read of true time; ſuch as an hour, a day, a month, 
1 : 

II. Abſolute ſpace, in its own nature, without re- 
ard to any thing external, remains always fimilar 
and immoveable. Relative ſpace is ſome moveable 
dimenſion or meaſure of the abſolute ſpaces; and which 
is vulgarly taken for immoveable ſpace. Such is the 
dimenſion of a ſubterraneous, an aerial, or celeſtial 
ſpace, determined by its poſition to bodies, and which 
is vulgarly taken for immoveable ſpace; as the 
diſtance of a ſubterraneous, an aerial, or celeſtial 
ſpace, determined by its poſition in reſpe& of the 
carth, Abſolute and relative ſpace are the ſame in 
figure and magnitude; but they do not remain always 
numerically the ſame. For if the earth, for inſtance, 
moves, a ſpace of our air which, relatively and in 
reſpe& of the earth, remains always the ſame, will at 
one time be one part of the abſolute ſpace into which 
the air paſſes 3 at another time it will be another part 
of the ſame; and ſo, abſolutely underſtood, it will be 
perpetually mutable. 

III. Place is a part of ſpace: which a body takes 
up; and is, according to the ſpace, either abſolute or 
relative. Our author ſays it is part of ſpace ; not the 
ſituation, nor the external ſurface of the body. For 
the places of equal ſolids are always equal; bat 
their ſuperficies, by reaſon of their diſſimilar figures, 
are often unequal. Poſitions properly have no quan- 
tity, nor are they ſo much the places themſelves as the 
properties of places. 'The motion of the whole is the 
ſame thing with the ſum of the motions of the parts ; 
that is, the tranſlation of the whole out of its place 
is the ſame thing with the ſum of the tranſlations of 


the parts out of their places: and therefore the place 


of the whole is the ſame thing with the ſum of the 
places of the parts; and for that reaſon it is internal, 
and in the whole body. 

IV. Abſolute motion is the tranſlation of a body 
from one abſolute place into another, and relative mo- 
tion the tranſlation from one relative place into ano- 
ther, Thus, in a ſhip under ſail, the relative place of 
a body is that part of the ſhip which the body poſ- 
ſeſſes, or that part of its cavity which the body fills, 
and which therefore moves together with the ſhip ; 
and relative reft is the continuance of the body in the 
ſame part of the ſhip, or of its cavity. But real 
abſolute reſt is the continuance of the body in the 
lame part of that immoveable ſpace in which the ſhip 
itſelf, its cavity, and all that it contains, is moved. 
Wherefore, if the earth is really at reſt, the body 
which relatively reſts in the ſhip will really and ab- 
lolutely move with the ſame velocity which the ſhip 
has on the earth. But if the earth alſo moves, the 
true and abſolute motion of the body will ariſe, partly 
from the true motion of the earth in immoveable ſpace ; 
partly from the relative motion of the ſhip on the 
earth: and if the body moves alſo relatively ia the ſhip, 
ts true motion will ariſe partly from the true motion 
of the earth in immoveable ſpace, and partly from the 
_ motions as well of the ſhip on the earth, as 
or tae body in the ſhip; and from theſe relative mo- 


tions will ariſe the relative motion of the body on the Newtonian | 


earth. As if that part of the earth where the ſhip is, Pbiloſophy 
was truly moved towards the eaſt, with a velocity of 

Ioo10 parts; while the ſhip itſelf with a freſh pale is 

carried towards the weſt, with a velocity expreſſed by 

10 of theſe parts; but a ſailor walks in the ſhip to- 

wards the eaſt with one part of the ſaid velocity: then 

the ſailor will be moved truly and abſolutely in im- 
moveable ſpace towards the eaſt with a velocity of 1001 

parts; and relatively on the earth towards the welt, 

with a velocity of 9 of thoſe parts. 

Abſolute time, in aſtronomy, is diſtinguiſhed from 
relative, by the equation or correction of the vulgar 
time. For thenatural days are truely unequal, though 
they are commonly conſidered as equa}, and uſed for a 
meaſure of time: aſtronomers correct this inequality 
for their more accurate deducing of the celeſtial mo- 
tions. It may be that there is no ſuch thing as an 
equable motion whereby time may be accurately mea- 
ſured, All motions may be accelerated or retarded ; 
but the true or equable progreſs of abſolute time is 
liable to no change. The duration or perſeverance of 
the exiſtence of things remains the ſame, whether the 
motions are ſwift or flow, or none at all; and there- 
fore ought to be diſtinguiſhed «from what are only. 
ſenſible meaſures thereof, and out of which we collect 
it by means of the aſtronomical equation. 'The ne- 
ceſſity of which equation for determining the times of 
a phenomenon is evinced, as well from the experiments 
of the pendulum-clock, as by eclipſes of the ſatellites 
of Jupiter. 8 

As the order of the parts of time is immutable, ſo Immu abi- 
alſo is the order of the parts of ſpace. Suppoſe thoſe — - Rs 
parts to be moved out of their places, and they will be ä 
moved (if we may be allowed the expreſſion) out of 
themſelves. For times and ſpaces are, as it were, 
the places of themſelves as of all other things. All 
things are placed in time as to order of ſucceſſion; and 
in ſpace as to order of ſituation. It is from their 
eſſence or nature that they are places; and that the 
primary places of things ſhould be moveable, is abſurd. 
Theſe are therefore the abſolute places; and tranſla- 
tions out of thoſe places are the only abſolute mo- 
tions. : 

But becauſe the parts of ſpace cannot be ſeen, or 
diſtinguiſhed from one another by the ſenſes, therefore 
in their ſtead we uſe ſenſible meaſures of them. For, 
from the poſitions and diſtances of things from an 
body, conſidered as immoveable, we define all places; 
and then with relpect to ſuch places, we eſtimate all 
motions, conſidering bodies as transferred from ſome 
of thoſe places into others. And fo, inſtead of abſo- 
lute places and motions, we uſe relative ones; and 
that without any inconvenience in common affairs: 
but in philoſophical diſquilitions we ought to abſtract 
from our ſenſes, and conſider things themſelves di- 
ſtint from what are only ſenſible meaſures of them. 
For it may be, that there is no body really at reſt, 
to which the places and motions of others may be 
referred. 

But we may diſtinguiſh reft and motion, abſolute 
and relative, one from the other by their properties, 
cauſes, and effects. It is a property of reſt, that 
bodies really at reſt do reſt in reſpect of each other, 
And therefore, as it is poſſible, that, in the remote re- 
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Newtonian gions of the fixed ſtars, or perhaps far beyond them, 
Philoſophy there may be ſome body abſolutely at reft, but im- 


poſſible to know from the poſition of bodies to one ano- 
ther in our regions, whether any of theſe do keep the 
ſame poſition to that remote body ; it follows, that 
abſolute reſt-cannot be determined from the poſition of 
bodies in our regions. 

It is a property of motion, that the parts which 
retain given poſitions to their wholes do partake of the 
motions of their wholes. For all parts of revolving 
bodies endeavour to recede from the axis of motion ; 
and the impetus of bodies moving forwards ariſes from 
the joint impetus of all the parts. Therefore if ſur- 
rounding bodies are moved, thoſe that are relatively 
at reſt within them will partake of their motion. 
Upon which account the true and abſolute motion of 
a body cannot be determined by the tranſlation of it 
from thoſe only which ſeem to reſt ; for the external 
bodies ought not only to appear at reſt, but to be 
really at reſt, For otherwiſe all included bodies, be- 
ſide their tranſlation from near the ſurroundigg ones, 
partake likewiſe of their true motions; and though 
that tranflation was not made, they would not really 
be at reſt, but only ſeem. to be ſo. For the ſur- 
rounding bodies ſtand in the like relation to the ſur- 
rounded, as the exterior part of a whole does to the 
interior, or as the ſhell does to the kernel; but if 
the ſhell moves, the kernel will alſo move, as being 
= of the whole, without any removal from near the 

ell. 

A property near akin to the preceding is, that if 
a place is moved, whatever is placed therein moves 
along with it; and therefore a body which is moved 
from a place in motion, partakes alſo of the motion of 
its place. Upon which account all motions from 


places in motion, are no other than parts of entire 


and abſolute motions; and every entire motion is 
compoſed out of the motion of the body out of its 
firſt place, and the motion of this place out of 
its place; and ſo on, until we come to ſome im- 
moveable place, as in the above-mentioned example. 
of the ſailor. Wherefore entire and abſolute motions 
can be no otherwiſe determined than by immoveable 
places. Now, no other places are immoveable but 
thoſe that from infinity to infinity do all retain the 
ſame given poſitions one to another; and upon this 
account mult ever remain unmoved, and do thereby 
conſtitute what we call ;7:moveable ſpace. 
The cauſes by which true and relative motions ar 
diſtinguiſhed one from the other, are the forces im- 
preſſed upon bodies to generate motion. True mo- 
tion is neither generated nor altered, but by ſome 
force imprefſed upon the body moyed: but relative 
motion may be generated or altered without any force. 
impreſſed upon the body, For it is ſufficient only to 
impreſs ſome force on other bodies with which the 
former 18 compared, that, by their giving way, that 
relation may be changed, in which the relative reſt or 
motion of the other body did canfilt. Again, true 
motion ſuff-rs always ſome change from any force im- 
preſſed upon the moving body; but relative motion 


does not neceſſarily undergo any change by ſuch force. 


For if the ſame forces are likewiſe impreſſed on thoſe 
other bodies with which the compariſon is made, that 
the relative poſition may be preſerved ; then that con- 
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dition will be preſerved, in which the relative mc 
conſiſts, 1 any relative motion aK 
changed when the true motion remains unaltered 
and the relative may be preſerved when the true mo. 
tion ſuffers ſome change. Upon which account true 
motion does by no means conſiſt in ſuch relations. 
The effects which diſtinguiſh abſolute from relative Abu, 
motion are, the forces of receding from the axis gf and n 
circular motion. For there are no och forces in a cir. "on 
cular motion purely relative: but, in a true and abſo. 20 
lute circular motion, they are greater or leſs accord. 
ing to the quantity of the motion. If a veſſel, hun 
by a long cord, is fo often turned about that the — 
is 8 twiſted, then filled with water, and let 
go, it will be whirled about the contrary way; and 
while the cord is untwiſting itſelf, the ſurface of the 
water will at firſt be plain, as before the veſſel be. 
gan to move; but the veſſel, by gradually communi. 
cating its motion to the water, will make it begin ſen- 
ſibly to revolve, and recede by little and little from 
the middle, and aſcend to the ſides of the veſſel, form- 
ing itſelf into a concave figure; and the ſwifter the 
motion becomes, the wa, 9 will the water riſc, till at 
laſt, performing its revolutions in the ſame times with 
the veſſel, it becomes relatively at reſt in it. This 
aſcent of the water ſhews its endeavour to recede from 
the axis of its motion ; and the true and abſolute cir- 
cular motion of the water, which is here dire&ly con- 
trary to the relative, diſcovers itſelf, and may be mea- 
ſured by this endeavour. At firſt, when the relative 
motion in the water was greateſt, it produced no en- 
deavour to recede from the axis; the water ſhewed no 
tendency to the circumference, nor any aſcent towards 
the fides of the veſſel, but remained of a plain ſurface; 
and therefore its true circular motion had not yet be- 
gun. But afterwards, when the relative motion of the 
water had decreaſed, the aſcent thereof towards the 
ſides of the veſſel, proved its endeavour to recede from 
the axis; and this endeavour ſhewed the real circular 
motion of the water perpetually increaſing, till it had 
acquired its 22 quantity, when the water reſted 
relatively in the veſſel. And therefore this endeayour 
does not depend upon any tranſlation of the water in 
reſpe& of the ambient bodies; nor can true circular 
motion be defined by ſuch tranſlations. There is only 
one real circular motion of any one revolving body, 
correſponding to only one power of endeavouring t0 
recede from its axis of motion, as its proper and ade- 
quate effect: but relative motions in one and the ſame 
body are innumerable, according to the various rela- 
tions it bears to external bodies; and, like other rela- 
tions, are altogether deſtitute of any real effect, other- 
wiſe than they may perhaps participate of that only 
true motion. And therefore, in the ſyſtem which ſup- 
poſes that our heavens, revolving below the ſphere ot 
the fixed ſtars, carry the planets along with them, the 
ſeveral parts of thoſe heavens and the planets, which 
are indeed relatively at reſt in their heavens, do yet 
really move. For they change their poſition one to 
another, which never happens to bodies truly at rell; 
and being carried together with the heavens, particl“ 
pate of their motions, and, as parts of revolving wholes, 
endeavour to recede from the axis of their motion. 
Wherefore relative quantities are not the quantities 


themſclves whoſe names they bear, but hole ſs 
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u meaſures of them, either accurate or inaccurate, which tarded by the reſiſtance of the air, or impelled down- Newonlen Il 
2 e commonly uſed inſtead of the meaſured quantities wards by the force of gravity. A top, whoſe parts, ©hilofophy 41 
"hemſclves. And then, if the meaning of words is to by their coheſion, are perpetually drawn aſide from rec- \, 3 | 
de determined by their uſe, by the names 7ime, ſpace, tilinear motions, does not ceaſe its rotation otherwiſe Objections 
place, and notion, their meaſures are properly to be than as it is retarded by the air. The greater bodies to the firſt 


urely mathematical, if the meaſured quantities them- 
{elves are meant. ; 

It is indeed a matter of great difficulty to diſcover, 
and effeRually to diſtinguiſh, the true motions of par- 
ticular bodies from thoſe that are only apparent: be- 
cauſe the parts of that immoveable ſpace in which thoſe 
motions are performed, do by no means come under 
the obſervation of our ſenſes. Yet we have ſome things 
to direct us in this intricate affair; and theſe ariſe 
partly from the apparent motions which are the dif- 
f-rence of the true motions, partly from the forces 
which are the cauſes and effects of the true motions. 
For inſtance, if two globes, kept at a given diſtance 
one from the other by means of a cord that connects 
them, were revolved about their common centre of 
gravity; we might, from the tenſion of the cord, diſ- 
cover the endeavour of the globes to recede from the 
axis of motion, and from thence we _ compute 
the quantity of their circular motions. And then, if 


uaderltood; and the expreſſion will be unuſual and of the planets and comets, meeting with leſs reſiſlance l. | | 


ternate faces of the globes to augment or diminiſh 
their circular motions, from the increaſe or decreaſe 
of the tenſion of the cord we might infer the incre- 
ment or decrement of their motions; and thence 
would be found on what faces thoſe forces ought to 
be impreſſed, that the motions of the globes might be 
moſt augmented; that is, we might diſcover their hin- 
dermoſt faces, or thoſe which follow in the circular 
motion. But the faces which follow being known, and 
conſequently the oppoſite ones that precede, we ſhould 
likewiſe know the determination of their motions. 
And thus we might find both the quantity and deter- 
mination of this circular motion, even in an immenſe 
vacuum, where there was nothing external or ſenſible, 
vith which the globes might be compared. But now, 
it in that ſpace ſome remote bodies were placed that 
kept always a given poſition one to another, as the 
hxed ſtars do in our regions; we could not indeed de- 
termine from the relative tranſlation of the globes 
among thoſe bodies, whether the motion did belong to 
the globes or to the bodies. But if we obſerved the 
cord, and found that its tenſion was that very tenſion 
which the motions of the globes required, we might 
conclude the motion to be in the globes, and the bo- 
dies to be at reſt; and then, laſtly, from the tranſlation 
of the globes among the bodies, we ſhould find the 
determination of their motions. c 

Having thus explained himſelf, Sir Iſaac propoſes 
to ſhow how we are to colle& the true motions from 
their cauſes, eſſects, and apparent differences; and vice 
21/2, how, from the motions, either true or apparent, 
" may come to the knowledge of their cauſes and 


fle&s. In order to this, he lays down the following 


xioms or laws of motion. 
1. Every body perſeveres in its ſtate of reſt, or of 


alem motion in a right line, unleſs it is compelled 
0 change that ſtate by forces impreſſed upon it. Sir 
C's proof of this action is as follows: 4 Projectiles 


Perlevere in their motions, ſo far as they ate not re- 
ol, VII. 2 : 


any equal forces ſhould be impreſſed at once on the al- 


in more free ſpaces, preſerve their motions, both pro- 
greſſive and circular, for a much longer time.” Not- 
withſtanding this demonſtration, however, the axiom 
hath been violently diſputed. It hath been argued, 
that bodies continue in their ſtate of motion becauſe 
they are ſubjected to the continual impulſe of an invi- 
fible and ſubtile fluid, which always pours in from be- 
hind, and of which all places are full. They affirm 
that motion is as natural to this fluid as reſt is to all 
other matter. They ſay, moreover, that it is impoſ- 
ſible we can know in what manner a body would be 
influenced by moving forces if it was entirely deſtitute 
of gravity. According to what we can obſerve, the 
momentum of a body, or its tendency to move, de- 
pends very much on its gravity. A heavy cannon- ball 
wilt fly to a much greater diſtance than a light one, 
though both are aRuated by an equal force. It is by 
no means clear therefore, that a body totally deſtitute 
of gravity would have any proper momentum of its 
own ; and if it had no momentum, it could not con- 
tinue its motion for the ſmalleſt ſpace of time after the 
moving power was withdrawn, Some have imagined 
that matter was capable of beginning motion of itſelf, 
and conſequently that the axiom was falſe; becauſe we 
ſee plainly that matter in ſome caſes hath a tendency 
to 1 e from a ſtate of motion to a ſtate of reſt, and 
from a ſtate of reſt to a ſtate of motion. A paper ap- 
peated on this ſubject in the firſt volume of the Edin- 
burgh Phyſical and Literary Eſſays; but the hypo- 
theſs never gained any ground. 

2. The alteration of motion is ever proportional to 
the motive force impreſſed ; and is made in the direc- 
tion of the right line in which that force is impreſſed. 
Thus, if any 4 generates a certain quantity of mo- 
tion, a double force will generate a double quantity, 
whether that force be impreſſed all at once, or in ſuc- 
ceſſive moments. 


4 
3. To every action there is always oppoſed an equal Objections 
re- action: or the mutual actions of two bodies upon _ third 


each other are always equal, and directed to contrary 
parts.—This axiom is alſo diſputed by many. In the 
abovementioned paper in the Phyfical Eſſays, the au- 
thor endeavours to make a diſtinction between re-aRion 
and reſiſtance; but this cannot be ſufficiently explain- 
ed, and therefore the hypotheſis hath not heen adop- 
ted. Others grant that Sir Iſaac's axiom is very true 
in reſpect to terreſtrial ſubſtances ; but they affirm, 
that, in theſe, both action and re- action are the effects 
of gravity. Subſtances void of gravity would have no 
momentum; and without this they could not act; 
they would be moved by the leaſt force, and therefore 
could nat reſiſt or re- act. If therefore there is any fluid 
which is the cauſe of gravity, though ſuch fluid could 
act upon terreſtrial ſubſtances, yet theſe could not re- 
act upon it; becauſe they have no force of their own, 
but depend entirely upon it for their momentum. In 
this manner, ſay they, we may conceive that the pla- 
nets circulate, and all the operations of nature are car- 
ried on by means of a ſubtile fluid; which being per- 
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Newtonian fectly active, and the reſt of matter altogether paſſive, 
Philoſophy there is neither reſiſtance, nor loſs of motion. 


16 
Objections 
to the firſt 
lemmas. 


From the preceding axiom Sir Iſaac draws the fo]- 
lowing corollaries. 

1. A body by two forces conjoĩned will deſcribe the 
diagonal of a parallelogram in the ſame time that it 
would deſcribe the fides by thoſe forces apart. 

2. Hence we may explain the compoſition of any 
one direct force out of any two oblique ones, viz. by 
making the two oblique forces the ſides of a paralle- 
logram, and the direct one the diagonal. 

3. The quantity of motion, which is collected by 
taking the ſum of the motions directed towards the 
ſame parts, and the difference of thoſe that are direc- 
ted to contrary parts, ſuffers no change from the ac- 
tion of bodies among themſelves ; becauſe the motion 
which one body loſes is communicated to another: 
and if we ſuppoſe friction and the reſiſtance of the air 
to be abſent, the motion of a number of bodies which 
mutually impelled one another would be perpetual, and 
its quantity always equal. 

4. The common centre of gravity of two or more 
bodies does not alter its ſtate of [motion or reſt by the 
actions of the bodies among themſelves; and therefore 
the common centre of gravity of all bodies ating upon 
each other 2 outward actions and impedi- 
ments) is either at cel, or moves uniformly in a right 
line. 

5. The motions of bodies included in a given ſpace 
are the ſame among themſelves, whether that ſpace is 
at reft, or moves uniformly forward in a right line 
without any circular motion. The truth of this is evi- 
dently ſhewn by the experiment of a ſhip ; where all 
motions happen after the ſame manner, whether the 
ſhip is at reſt, or proceeds uniformly forward in a 
ſtraight line. 

6. If bodies, any how moved among themſelves, are 
urged in the direction of parallel lines by equal acce- 
lerative forces, they will all continue to move amon 
themſelves, after the ſame manner as if they had been 
urged by no ſuch forces. | 

The whole of the mathematical part of the Newto- 
nian philoſophy depends on the following lemmas; of 
which the firſt is the principal. 

Lem. I. Quantities, and the ratios of quantities, 
which in any finite time converge continually to equa- 
lity, and before that time approach nearer the one to 
the other than by any given difference, become ulti- 
mately equal. If you deny it; ſuppoſe them to be ul- 
timately unequal, and Jet D be their ultimate differ- 
ence. Therefore they cannot approach nearer to equa- 
lity than by that given difference D; which is againſt 
the ſuppoſition. | 

Concerning the meaning of this lemma philoſophers 
are not agreed; and unhappily it is the very funda- 
mental poſition on which the whole of the ſyſtem reſts. 
Many objections have been raiſed to it by people who 
ſuppoſed themſelves capable of underſtanding it. They 
ſay, that it is impoſſible we can come to an end of 
any infinite ſeries, and therefore that the word ultimate 
can in this caſe have no meaning, In ſome cales the 
lemma 1s evidently falſe. Thus, ſuppoſe there are 
two quantities of matter A and B, the one containing 
half a pound, and the other a third part of one. Let 
both be continually divided by 2; and though their 
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ratio, or the proportion of the one to the other, doth New 
not vary, yet the difference between them perpetually Phil 
becomes leſs, as well as the quantities themſelves, until 
both the difference and quantities themſelves decome 
leſs than any aſſignable quantity; yet the difference 


will never totally vaniſh, nor the quantities become 


equal, as is evident from the two following ſeries, 


8-6 I x I * I I I 1 
1 7 1 To T7 3 LES: erz; &c. 


„ J 7 TT EF IF PF TYE TYT NCT ss Ke. 
DiE IK AAN 
Thus we ſee, that though the difference is conti. 
nually diminiſhing, and that in a very large proportion, 
there is no hope of its vaniſhing, or the quantities be- 
coming equal. In like manner, let us take the pro- 
portions or ratios of quantities, and we ſhall be equally 
unſucceſsful. Suppoſe two quantities of matter, one 
containing 8 and the other 10 pounds; theſe quan- 
tites already have to each other the ratio of 8 to 10, 
or of 4 to 5; but let us add 2 continually to each of 
them, and though the ratios continually come nearer 
to that of equality, it is in vain to hope for a perfe& 
coincidence, Thus, 
8 10 12 14 16 18 20 22 24, &e. 
10 12 14 16 18 20 22 24 26, &c. 
Ratio . 5 JF 3 TY TY 17, &c. n 
For this and his other lemmas Sir Iſaac makes the ,,; 
following apology. *<** Theſe lemmas are premiſed, 
to avoid the tediouſneſs of deducing perplexed demon- 
ſtrations ad abſurdum, according to the method of 


ancient geometers. For demonſtrations are more con- 


trated by the method of indiviſibles: but becauſe the 
hypotheſis of indivifibles ſeems ſomewhat harſh, and 
therefore that method is reckoned leſs geometrical, 
I choſe rather to reduce the demonſtrations of the 
— propoſitions to the firſt and laſt ſums and 
ratios of naſcent and evaneſcent quantities, that is, to 
the limits of thoſe ſums and ratios; and ſo to premiſe, 
as ſhort as I could, the demonſtrations of thoſe limits. 
For hereby the ſame thing is performed as by the me- 
thod of indiviſibles; and now thoſe principles being 
demonſtrated, we may uſe them with more ſafety. 
Therefore, if hereafter I ſhould happen to conſider 
quantities as made up of particles, or ſhould uſe little 
curve lines for right ones; I would not be under- 
ſtood to mean indivifibles, but evaneſcent diviſible 
quantities; not the ſums and ratios of determinate 
parts, but always the fimits of ſums and ratios; and 
that the force of ſuch demonſtrations always depends 
on the method laid down in the foregoing lemmas. 

% Perhaps it may be objected, that there is no ul. 
timate proportion of evaneſcent quantities, becauſe 
the proportion before the quantities have vaniſhed, 1s 
not the ultimate, and, when they are vaniſhed, is none. 
But by the ſame argument it may be alleged, that a 
body arriving at a certain place, and there ſtopping» 
has no ultimate velocity ; becauſe the velocity before 
the body comes to the place is not its ultimate velo- 
city; when it is arrived, it has none, But the an- 
ſwer is eaſy : for by the ultimate velocity is meant 
that with which the body is moved, neither before it 
arrives at its place and the motion ceaſes, nor after; 
but at the very inſtant it arrives; that is, that velocity 
with which the body arrives at its laſt place, and with 
which the motion ceaſes. And in like manner, b] 


the ultimate ratio of evaneſcent quantities is 8 5 
under- 
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n underſtood the ratio of the quantities, not before they 


h vaniſh, nor afterwards, but with which they vaniſh, 


la like manner, the firſt ratio of naſcent quantities is 
that with which they begin to be. And the firlt or 
laſt ſum is that with which they _ and ceaſe to be 
(or to be augmented and diminiſhed). There is a 
limit which the velocity at the end of the motion may 
attain, but not exceed ; and this is the ultimate velo- 
city, And there is the like limit in all quantities and 
proportions that begin and ceaſe to be, And, fince 
ſuch limits are certain and definite, to determine the 
ſame is a problem ſtrictly geometrical. But whatever 
is geometrical we may be allowed to make uſe of in 
determining and demonſtrating any other thing that 
is likewiſe geometrical. - 

« Tt may be alſo objected, that if the ultimate 

ratios of evaneſcent quantities are given, their ulti- 
mate magnitudes will alſo be given; and ſo all quan- 
tities will conſiſt of indiviſibles, which is contrary to 
what Euclid has demonſtrated concerning incommen- 
ſurables, in the 10th book of his Elements. But this 
objection is founded on a falſe ſuppoſition. For thoſe 
ultimate ratios with which quantities vaniſh are not 
truly the ratios of ultimate quantities, but limits 
towards which the ratios of quantities decreaſing con- 
tinually approach.” 
Lu. II. If in any figure Aa E (PI.CCIV. fig. 2.) 
terminated by the right line Aa, AE, and the curve 
acE, there be inſcribed any number of parallelograms 
Ab, Be, Cd, &c. comprehended under equal baſes 
AB, BC, CD, &c. and the ſides Bb, Cc, Das, &c. 
parallel to one fide Aa of the figure ; and the pa- 
rallelograms a K 51, 5 Len, Mads, &c. are com- 
pleted. Then if the breadth of thoſe parallelograms 
be ſuppoſed to be diminiſned, and their number aug- 
mented in infinitum; the ultimate ratios which * 
inſcribed figure A KB Le MAD, the circumſcribed 
figure Aa ll mend E, and curvilinear figure A a 
bcdE, will have to one another, are ratios of equality. 
For the difference of the inſcribed and cireum- 
ſeribed figures is the ſum of the parallelograms K / 
Ln, Mz, Do; that is, (from the equality of all 
their baſes), the rectangle under one of their baſes 
Kö, and the ſum of their altitudes A a, that is, the 
rectangle A B/A. Butthis reQangle, becauſe its 
breadth AB is ſuppoſed diminiſhed in infinitum, be- 
comes leſs than any given ſpace. And therefore, by 
lem. 1. the figures inſcribed and circumſcribed be- 
come ultimately equal the one to the other; and much 
more will the intermediate curvilinear figure be ulti- 
mately equal to either. | 

Leu. III. The fame ultimate ratios are alſo ratios 
of equality, when the breadths AB, BC, DC, &c. 
of the parallelograms are unequal, and are all dimi- 
niſhed in infinitum,—The demonſtration of this differs 
but little from that of the former. | 

In his ſucceeding lemmas, Sir Iſaac goes on to 
prove, in a manner ſimilar to the above, that the ul- 
Mate ratios of the fine, chord, and tangent of arcs 
uhnitely diminiſhed, are ratios of equality, and there- 
5 that in all our reaſonings about theſe we may 

wcly uſe the one for the other :—that the ultimate 

orm of evaneſcent triangles made by the arc, chord, 

and tangent, is that of ſimilitude, and their ultimate 

ratio is that of equality; and hence, in reaſonings about 
1 


ultimate ratios, we may ſafely uſe theſe triangles for Newtonian 
each other, whether made with the fine, the arc, or Philoſophy 
the tangent. —He then ſhews ſome properties of the 
ordinates of curvilinear figures; and proves that the 

ſpaces which a body deſcribes by any finite force 

urging it, whether that force is determined and im- 
mutable, or is continually augmented or continually 
diminiſhed, are, in the very beginning of the motion, 

one to the other in the duplicate ratio of the powers. 

And laſtly, having added ſome demonſtrations con- 

cerning the evaneſcence of angles of contact, he pro- 

ceeds to lay down the mathematical part of his ſyſtem, 

and which depends on the following theorems. | 

Tugox. I. The areas which revolving bodies de- 
ſcribe by radii drawn to an immoveable centre of force, 
lie in the ſame immoveable planes, and are proportional 
to the times in which they are deſcribed. For, ſup- 
pole the time to be divided into equal parts, and in 
the firſt part of that time, let the body by its 
innate force deſcribe the right line AB (fig. 3.) ; 
in the ſecond part of that time, the ſame would, by 
law 1. if not hindered, proceed directly to c along 
the line Bc=AB ; ſo that by the radii AS, BS, c S, 
drawn to the centre, the equal areas ASB, BSc, 
would be deſcribed. But, when the body is arrived 
at B, ſuppoſe the centripetal force acts at once with a 
great impulſe, and, turning afide the body from the right 
line Be, compels it afterwards to continue its motion 
along the right line BC. Draw C parallel to BS, 
meeting BC in C; and at the end of the ſecond part 
of the time, the body, by cor. 1. of the laws, will be 
found in C, in the ſame plane with the triangle ASB. 
Join SC ; and becauſe SB and c C are parallel, the 
triangle SBC will be equal to the triangle SBC, and 
therefore alſo to the triangle SAB. By the like 
argument, if the centripetal force acts ſucceſſively in 
C, D, E, &c. and makes the body in each fingle 
particle of time to deſcribe the right lines CD, DE, 
EF, &c. they will all lie in the ſame plane; and the 
triangle SCD will be equal to the triangle SBC, and 
SDE to SCD, and SEF to SDE. And therefore, 
in equal times, equal areas are deſcribed in one im- 
moveable plane; and, by compoſition, any ſums 
SADS, SAFS, of thoſe areas are, one to the other, 
as the times in which they are deſcribed. Now, let 
the number of thoſe triangles be augmented, and their 
ſize diminiſhed in infinitum ; and then, by the preced- 
ing lemmas, their ultimate perimeter ADF will be a 
curve line: and therefore the centripetal force by 
which the body is perpetually drawn back from the 
tangent of this curve will act continually ; and any | 
deſcribed areas SADS, SAFS, which ate always 
proportional to the times of deſcription, will, in this 
caſe alſo, be proportional to thoſe times. Q. E. D. 

Cor. t. The velocity of a body attracted towards 
an immoveable centre, in ſpaces void of reſiſtance is 
reciprocally as the perpendicular let fall from that 
centre on the right line which touches the orbit. For 
the velocities in theſe places A, B, C, D, E, are as 
the baſes AB, BC, DE, EF, of equal triangles ; 
and theſe baſes are reciprocally as the perpendiculars 
let fall upon them. 

Cox. 2. If the chords AB, BC, of two arcs ſucceſ- 
ſively deſcribed in equal times by the ſame body, 
in ſpaces void of reſiſtance, are completed into a 

20 M 2 pa- 


——___ 
Sm Twr* 0 
* 


„ 04 


* 
* — — * — 
r oor rol po Mn Af lf lr. 
* * — 2 T: - - a — 
* "IX : Mk $4 mn : ” 


9. = 
— — 


22 
— 
= 


* ” — 12 L 
- 3 90 : - — ou - . © — — - -— 
EE ae at ee. ũ ! „% ͤ [————— . eee. no a0 . ö * 


— — 
— — W — 


—— 


fla 
— — 


"== _ — 4 s - 
+ IPOs er OI _ 


* ——— — — 
a — 


N E W 


quires when thoſe arcs are diminiſhed in infinitum is 
produced both ways, it will paſs through the centre 
of force. 

Cor. 3. If the chords AB, BC, and DE, EF, of 
arcs deſcribed in equal times, in ſpaces void of reſiſt- 
ance are completed into the parallelograms ABCV, 
DEFZ, the forces in B and E are one to the other in 
the ultimate ratio of the diagonals BV, EZ, when 
thoſe arcs are diminiſhed in infinitum. For the mo- 
tions BC and EF of the budy (by cor. 1. of the laws), 


are compounded of the motions Be, BV and Ef, EZ; 


but BV and EZ, which are equal to Cc= and E/, in 
the demonſtration of this propoſition, were r 
by the impulſes of the centripetal force in B and E, 
and are therefore proportional to thoſe impulſes. 

Cox. 4. The forces by which bodies, in ſpaces 
void of reſiſtance, are drawn back from reQilinear mo- 
tions, and turned into curvilinear orbits, are one to 
another as the verſed fines of arcs deſcribed in equal 
times; which verſed fines tend to the centre of force, 
and biſect the chords when theſe arcs are diminiſhed 
to infinity. For ſuch verſed fines are the halfs of the 
diagonals mentioned in cor. 3. : 

Cor. 5. And therefore thoſe forces are to the force 
of gravity, as the ſaid verſed ines to the verſed fines 
perpendicular to the horizon of thoſe parabolic arcs 
which projectiles deſcribe in the ſame time. 

Cor. 6. And the ſame things do all hold good 
(by cor. 5. of the Jaws) when the planes in which the 
bodies are moved, together with the centres of force, 
which are placed in thoſe planes, are not at reſt, but 
move uniformly forward in right lines. 

Turok. II. Every body that moves in any curve 
line deſcribed in a plane, and, by a radius drawn to a 

oint either immoveable or moving forward with an 
. rectilinear motion, deſeribes about that point 
areas proportional to the times, is urged by a centri- 
petal force directed to that point. 

Cast I. For every body that moves in a curve line 
is (by law 1.) turned aſide from its rectilinear courſe 
by the action of ſome force that impels it; and that 
force by which the body is turned off from its recti- 
linear courſe, and made to deſcribe in equal times the 
Jeaſt equal triangles SAB, SBC, SCD, &c. about the 
immoveable point 8, (by Prop. 40. E. 1. and law 2.) 
acts in the place B according to the direction of a 
line parallel to C; that is, in the direction of the line 
BS; and in the place C according to the dire&ion of 
a line parallel to d D, that is, in the direction of the 
tine CS, &c.; and therefore acts always in the direc- 
* lines tending to the immoveable point 8. 

yy + 

AsE II. And (by cor. 5. of the laws) it is in- 
different whether the ſuperficies in which a body de- 
ſcribes a curvilinear figure be quieſcent, or moves to- 
gether with the body, the figure deſcribed, and its 
point 8, uniformly forward in right lines. 

Cor. 1. In non-refilting ſpaces or mediums, if 
the areas are not proportional to the times, the forces 
are not directed to the point in which the radii 
meet; but deviate therefrom in conſequentia, or to- 
wards the parts to which the motion is directed, if the 
deſcription of the areas is accelerated; but in antece- 
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— parallelogram, in the poſition which it ultimately ac- 
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dentia if retarded. 


Cox. 2. And even in reſiſting mediums, if the — 


deſcription of the areas is accelerated, the directions 
of the forces deviate from the point in which the 
radii meet, towards the parts to which the motion 
tends. | 

FE Nee 

y may be urged by a centripetal force com. 
pounded of ſeveral = ba which — the ma: 
of the propoſition is, that the force which reſults out 
of all tends to the point 8. But if any force acts 
perpetually in the direction of lines perpendicular to 
the deſcribed ſurface, this force will make the body to 
deviate from the plane of its motion, but will neither 
augment nor diminiſh the quantity of the deſcribed 
ſurface; and is therefore not to be neglected in the 
compoſition of forces. 

Tugok. III. Every body that, by a radius drawn 
to the centre of another body, howſoever moved, de- 
ſcribes areas about that centre proportional to the 
times, is urged by a force compounded out of the 
centripetal forces tending to that other body, and of 
all the accelerative force by which that other body is 
impelled.— The demonſtration of this is a natural con- 
ſequence of the theorem immediately preceding. 

Hence, if the one body L, by a radius drawn to the 
other body T, deſcribes areas proportional to the 
times, and from the whole force by which the firſt 
body L is urged, (whether that force is ſimple, or, 
according to cor. 2. of the laws, compounded out of 
ſeveral forces), we ſubduct that whole accelerative force 
by which the other body is urged; the whole remaining 
force by which the firſt body is urged will tend to the 
other body T, as its centre. 

And vice verſa, if the remaining force tends nearly 
to the other body T, thoſe areas will be nearly pro- 
portional to the times. 

If the body L, by a radivs drawn to the other 
body T, deſcribes areas, which, compared with the 
times, are very unequal ; and that other body T 
be either at reſt, or moves uniformly forward in a 
right line, the action of the centripetal force tending 
to that other body T is either none at all, or it is 
mixed and combined with very powerful actions of 
other forces: and the whole force compounded of 
them all, if they are many, is directed to another 
(immoveable or moveable) centre. The ſame thing 
obtains when the other body is actuated by any other 
motion whatever; provided that centripetal force 13 
taken which remains after ſubducting that whole force 
acting upon that other body T. 

SCHOLIU Ms. $5 

Becauſe the equable deſcription of areas indicates 
that a centre is reſpected by that force with which 
the body is moſt affected, and by which it is drawn 
back from its rectilinear motion, and retained in 
its orbit, we may always be allowed to uſe the 
equable deſcription of areas as an indication of 3 
centre about which all circular motion is performed in 
free ſpaces. 8 

Turok. IV. The centripetal forces of bodies which 
by equable motions deſcribe different circles, tend to 
the centres of the ſame circles ; and are one to the 
other as the ſquares of the arcs deſcribed in equ 
times applied to the radii of circles, —For theſe * 
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tend to the centres of the circles, (by theor. 2. and 


alot cor. 2+ theor. 19 and are to one another as the verſed 


Ines of the leaſt arcs deſcribed in equal times, (by 
cor. 4+ theor. 1. that is, as the ſquares of the ſame 
arcs applied to the diameters of the circles, by one of 
the lemmas; and therefore, ſince thoſe arcs are as arcs 
deſcribed in wy equal times, and the diameters are as 
the radii, the forces will be as the ſquares of any arcs 
deſcribed in the ſame time, applied to the radii of the 
ireles. G | 
W 1. Therefore, ſince thoſe ares are as the ve- 
Jocities of the bodies, the centripetal forces are in a 
ratio compounded of the duplicate ratio of the velo- 
cities directly, and of the ſimple ratio of the radii in- 
verſely. 

Col. 2. And ſince the periodic times are in a 
ratio compounded of the ratio of the radii direRly, 
and the ratio of the velocities inverſely ; the centripetal 
forces are in a ratio compounded of the ratio of the 
radii directly, and the duplicate ratio of the periodic 
times inverſely. 

Cox. 3. Whence, if the periodic times are equal, 
and the velocities therefore as the radii, the centri- 
petal forces will be alſo as the radii; and the con- 
trary. 

Cot. 4. If the periodic times and the velocities 
are both in the ſubduplicate ratio of the radii, the 
centripetal forces will be equal among themſelves; and 
the contrary. | 

Cor, 5. If the periodic times are as the radii, 
and therefore the velocities equal, the centripetal 
forces will be reciprocally as the radii; and the con- 
trary. 

Cor. 6. If the periodic times are in the ſeſquipli- 
cate ratio of the radii, and therefore the velocities re- 
ciprocally in the ſubduplicate ratio of the radii, the 
centripetal forces will be in the duplicate ratio of the 
radi inverſely ; and the contrary. 

Cor. 7. And univerſally, if the periodic time is as 

any power Ru of the radius R, and therefore the ve- 
locity reciprocally as the power R*=" of the radius, 
the centripetal force will be reciprocally as the power 
Riu of the radius; and the contrary. 
Cox. 8. The ſame things all hold concerning the 
times, the velocities, *and forces, by which bodies de- 
leribe the ſimilar parts of any ſimilar figures, that 
have their centres in a fimilar poſition within thoſe 
figures, as appears by applying the demonſtrations 
of the preceding caſes to thoſe. And the application 
s ealy, by only ſubſtituting the equable deſcription of 
arcas in the place of equable motion, and uſing the 
2 of the bodies from the centres inſtead of the 
radii, 

Cor. 9. From the ſame demonflration it likewiſe 
follows, that the arc which a body uniformly revolving 
in a cirele by means of a given centripetal force de- 
cribes in any time, is a mean proportional between 
the diameter of the circle, and the ſpace which the 
ons body, falling by the ſame given force, would de- 
cend through in the ſame given time. 

„By means of the preceding propoſition and its 
eorollaries, (lays Sir Iſaac), we may diſcover the pro- 
Portion of a centripetal force to any other known. 
oree, ſuch as that of gravity. For if a body by means 
* 83 gravity revolves in a circle concentric to the 
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body. But from the deſcent of heavy bodies, the time 
of one entire revolution, as well as the arc deſcribed 
in any given time, is given (by cor. 9. of this theo- 
rem). And by ſuch propoſitions Mr Huygens, in his 
excellent book De Horologio Oſcillatoria, has compared 
the force of gravity with the centrifugal forces of re- 
volving bodies. : 

The preceding propoſition may alſo be demonſtra- 
ted in the following manner. In any circle ſuppoſe a 
polygon to be inſcribed of any number of ſides. And it 
a body, moved with a given velocity along the fides 
of the polygon, is reflected from the circle at the ſeve- 
ral angular points; the force with which, at every re- 
flection, it ſtrikes the circle will be as its velocity: and 
therefore the ſum of the forces, in a given time, will 
be as that velocity and the number of reflections con- 
junctly; chat is, (if the ſpecies of the polygon be gi- 
ven), as the length deſcribed in that given time, and 
increaſed or diminiſhed in the ratio of the ſame length 
to the radius of the circle; that is, as the ſquare of 
that length applied to the radius; and therefore, if 
the polygon, by having its fides diminiſhed in irf- 
nitum, coincides with the circle, as the ſquare of the 
arc deſcribed in a given time applied to the radius, 
This is the centrifugal force, with which the body 
impels the circle; and to which the contrary force, 
wherewith the circle continually repels the body to- 
wards the centre, is equal. 

On theſe principles hangs the whole of Sir Iſaac 
Newton's mathematical philoſophy. He now ſhews 
how to find the centre to which the forces impelling 
any body are directed, having the velocity of the body 
given: and finds the centrifugal force to be always as 
the verſed fine of the naſcent arc directly, and as the 
ſquare of the time inverſely ; or directly as the ſquare 
of the velocity, and inverſely as the chord of the na- 
ſcent arc. From theſe premiſſes he deduces the method 
of finding the centripetal force directed to any given 
point when the body revolves in a circle; and this 
whether the central point is near or at an immenſe 
diſtance; ſo that all the lines: drawn from it may be ta- 
ken for parallels. The ſame thing he ſhews with re- 
gard to bodies revolving in ſpirals, ellipſes, hyper- 
bolas, or parabolas.—Having the figures of the orbits 
given, he ſhews alſo how to find the velocities and 
moving powers; and, in ſhort, folves all the moſt dif- 
hcult problems relating to the celeſtial bodies with an 
altonithing degree of mathematical fkill, Theſe pro- 
blems and demonſtrations are all contained in the firſt 
book of the Principia: but to give an account of them 
here would exceed our limits; neither would many of 
them be intelligible, excepting to firſt- rate mathema- 
ticians, 
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In the ſecond book Sir Iſaac treats of the proper - Rules for 


ties of fluids, and their powers of refiitance ; and here pt lotoph:» 


he lays dowa ſuch principles as entirely overthrow the; 
doctrine of Des Cartes's vortices, which was the fa- 
ſhionable ſyſtem in his time. In the third book, he 
begins particularly to treat of the natural phenomena, 
a apply to them the mathematical principles former- 
ly demonſtrated ; and, as a neceſſary preliminary to 
this part, he lays down the following rules for reaſon- 
ing in natural philoſophy. 

1. We are to admit no more cauſes of natural 
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2. Therefore to the ſame natural effects we muſt al- 
ways aſſign, as far as poſſible, the ſame cauſes. 
3. The qualities of bodies which admit neither in- 


tenſion nor remiſſion of degrees, and which are found 


to belong to all bodies within the reach of our experi- 
ments, are to be eſteemed the univerſal qualities of 
all bodies whatſoever. | 

4. In experimental philoſophy, we are to look upon 
propoſitions collected by general induction from phe- 
nomena as accurately or very nearly true, notwith- 
ſtanding any contrary hypotheſes that may be ima- 
gined, till ſuch time as other phenomena occur, by 
which they may either be made more accurate, or li- 
able to exceptions. : 

The phenomena firſt conſidered, are, 1. That the ſa- 
tellites of Jupiter by radii drawn to the centre of their 
primary, deſcribe areas proportional to the times of 
their deſcription ; and that their periodic times, the 
fixed ſtars being at reſt, are in the ſeſquiplicate ratio of 
their diſtances from its centre. 2. The ſame thing is 
likewiſe obſerved of the phenomena of Saturn. 3. The 
five primary planets, Mercury, Venus, Mars, Jupiter, 
and Saturn, with their ſeveral orbits, encompaſs the ſun. 
4. The fixed ſtars being ſuppoſed at reſt, the periodic 
times of the five primary planets, and of the earth, 
about the ſun, are in the ſeſquiplicate proportion of 
their mean diſtances from the ſun. 5. The primary 
planets, by radii drawn to the earth, deſcribe areas no 
ways proportionable to the times: but the areas which 
they deſcribe by radii drawn to the ſun are propor- 
tional to the times of deſcription. 6. The moon, 
by a radius drawn to the centre of the earth, deſcribes 
an area proportional to the time of deſcription. All 
theſe phenomena are undeniable from aſtronomical ob- 
ſervations, and are explained at large under the article 
AsTRONoMyY. The mathematical demonſtrations are 
next applied by Sir Iſaac Newton in the following 
propolitions. 

Proe. I. The forces by which the Satellites of Ju- 
piter are continvally drawn off from rectilinear mo- 
tions, and retained in their proper orbits, tend to the 
centre of that planet; and are reciprocally as the 
ſquares of the diftances of thoſe ſatellites from that 
centre. The former part of this propoſition appears 
from theor. 2. or 3. and the latter from cor. 6. of 
theor. 5. ; and the ſame thing we are to underſtand of 
the ſatellites of Saturn 

Proy. IT. The forces by which the primary planets 
are continually drawn off from rectilinear motions, and 
retained in their proper orbits, tend to the ſun; aud 
are reciprocally as the ſquares of the diſtances from the 
ſun's centre. The former part of this propoſition is 
manifeſt from phænomenon 5. juſt mentioned, and 


from theor. 2.; the latter from phenom. 4. and 


cor. 6. of theor. 4. But this part of the propoſition 
is with great accuracy deducible from the quieſcence 
of the aphchon points. For a very ſmall aberration 
from the reciprocal duplicate proportion would pro- 
duce a motion of the apfides, ſenſible in every fingle 
revolution, and in many of them enormouſly great. 
Proe, III. The force by which the moon is retain- 
ed in its orbit, tends towards the earth; and is reci- 
procally as the ſquare of the diſtance of its place from 
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the centre of the earth. The former part of th! 
ſition is evident from phænom. 5. 2 2 the — 
atter from phænom. 6. and theor. 2. or 3. It [4 410 
evident from the very flow motion of the moon's a ? 
gee; which, in every ſingle revolution, amounting «a 
to 30 3 in conſequentia, may be negleRed : and this 
more fully appears from the next propoſition, 
Pror. IV. The moon gravitates towards the earth 
and by the force of gravity is continually drawn os 
from a rectilinear motion, and retained in its orbit.— 
The mean diſtance of the moon from the earth in the 
ſyzigies in ſemidiameters of the latter, is about 60: 
Let us aſſume the mean diſtance of 60 ſemidiameters in 
the ſyzigies; and ſuppoſe one revolution of the moon 
in reſpect of the fixed ſtars to be completed in 254, 50. 
43', as aſtronomers have determined; and the circum. 
ference of the earth to amount to 123,249,600 Paris 
feet. Now, if we imagine the moon, deprived of all 
motion, to be let go, ſo as to deſcend towards the 
earth with the impulſe of all that force by which it is 
retained in its orbit, it will, in the ſpace of one minute 
of time, deſcribe in its fall 154 Paris feet. For the 
verſed ſine of that arc which the moon, in the ſpace 
of one minute of time, deſcribes by its mean motion 
at the diſtance of 60 ſemidiameters of the earth, is 
nearly 15 fr Paris feet; or more accurately, 15 feet 
1 inch and 1 line 3. Wherefore ſince that force, in 
approaching to the earth, increaſes in the recipro- 
cal duplicate proportion of the diſtance ; and, upon 
that account, at the ſurface of the earth is 60X60 
times greater than at the moon ; a body in our re- 
gions, falling with that force, ought, in the ſpace of 
one minute of time, to deſcribe 60X60X1 54x Paris 
feet ; and in the ſpace of one ſecond of time to de- 
ſcribe 15 of thoſe feet; or, more accurately, 15 feet 
1 inch, 1 line 3. And with this very force we actually 
find that bodies here on earth do really deſcend. 
For a pendulum oſcillating ſeconds in the latitude of 
Paris, will be three Paris feet and $+ lines in length, 
as Mr Huygens has obſerved. And the ſpace which 
a heavy body deſcribes by falling one ſecond of time, 
is to half the length of the pendulum in the duplicate 
ratio of the circumference of the circle to its diame- 
ter; and is therefore 15 Paris feet, 1 inch, 1 line 3. 
And therefore the force by which the moon is retaincd 
in its orbit, becomes, at the very ſurface of the earth, 
equal to the force of gravity which we obſerve in 
heavy bodies there. And therefore (by rule 1. and 
2.) the force by which the moon is retained in its or. 
bit is that very ſame force which we commonly call 
gravity, For were gravity another force different 
trom that, then bodies deſcending to the earth with 
the joint impulſe of both forces, would fall with 2 
double velocity, and, in the ſpace of one ſecond of 
time, would deſcribe 304 Paris feet; altogether a. 
gainſt experience. | 
The demonſtration of this propoſition may be more 
diffuſely explained after the following manner. Sup. 
poſe ſeveral moons to revolve about the earth, 25 1" 
the ſyſtem of Jupiter or Saturn, the periodic times © 
thoſe moons would (by the argument of induction 
obſerve the ſame law which Kepler found to obtain 2. 
mong the planets ; and therefore their centripetal for- 
ces would be reciprocally as the ſquares of the diſtan- 
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he loweſt of theſe were very ſmall, and were ſo near 
- * earth as almoſt to touch the tops of the higheſt 
2 punt3ing; the centripetal force thereof, retaining it 
1 orbit, would be very nearly equal to the weights 
18 terreſtrial bodies that ſnould be found upon the 
: ; f theſe mountains ; as may be known from the 
iegoing calculation, Therefore if the ſame little 
0 hould be deſerted by its centrifugal force that 
carries it through its orb, it would deſcend to the 
earth; and that with the ſame velocity as heavy bo- 
ges do actually deſcend with upon the tops of thoſe 
yery mountains, becauſe of the equality of forces that 
oblige them both to deſcend. And if the force by 
«hich that loweſt moon would deſcend were different 
from that of gravity, and if that moon were to gravi- 
ute towards the earth, as we find terreſtrial bodies do 
on the tops of mountains, it would then deſcend with 
twice the velocity, as being impelled by both theſe 
forces conſpiring together. Therefore, ſince both 
theſe forces, - that is, the gravity of heavy bodies, and 
the centripetal forces of the moons, reſpect the centre 
of the earth, and are fimilar and equal between them- 
ſelves, they will (by rule 1. and 2.) have the ſame 
cauſe, And therefore the force which retains the 
moon in its orbit, is that very force which we com- 
monly call gravity ; becauſe otherwiſe this little moon 
2t the top of a; mountain muſt either be without gra- 
rity, or fall twice as ſwiftly as heavy bodies uſe to do. 

Having thus demonſtrated that the moon is retain- 
ed in its orbit by its gravitation towards the earth, it 
is eaſy to apply the ſame demonſtration to the motions 
of the other ſecondary planets, and of the primary pla- 
nets round the ſun, and thus to ſhew that gravitation 
prevails throughout the whole creation ; after which, 
dir Iſaac proceeds to ſhew from the ſame principles, 
that the heavenly bodies gravitate towards each other, 
and contain different quantities of matter, or have dif- 
ferent denſities in proportion to their bulks. 

Proe, V. All bodies gravitate towards every pla- 
net; and the weights of — towards the ſame pla- 
net at equal diſtances from its centre, are proportional 
to the quantities of matter they contain. 

It has been confirmed by many experiments, that 
all forts of heavy bodies (allowance being made for 
the inequality of retardation by ſome ſmall reſiſtance 
of the air) deſcend to the earth from equal heights in 
equa] times; and that equality of times we may di- 
linguiſh to a great accuracy, by the help of pendu- 
lums, Sir Iſaac Newton tried the thing in gold, ſil- 
er, lead, glaſs, ſand, common ſalt, wood, water, and 
vheat, He provided two wooden boxes, round and 
tqual, filled the one with wood, and ſuſpended an 
qual weight of gold in the centre of oſcillation of the 
her, The boxes hanging by equal threads of 11 
tet, made a couple of pendulums, perfectly equal in 
eight and figure, and equally receiving the reſtance 
the air. And placing the one by the other, he ob- 
red them to play together forwards and backwards, 
ta long time, with equal vibrations. And there- 
"Ne the quantity of matter in the gold was to the 
Wentity of matter in the wood, as the action of the 
_ force (or vis motrix) upon all the gold, to the 
rt of the ſame upon all the wood; that is, as the 
bit of the one to the weight of the other. And the 
lappened in the other bodies. By theſe experi- 


1 | 
ments, in bodies of the ſame weight, he could mani- Newtonian 
feſtly have diſcovered a difference of matter leſs than Philoſophy 
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the thouſandth part of the whole, had any ſuch been. 
But, without all doubt, the nature of gravity towards 
the planets, is the ſame as towards the earth. For, 
ſhould we imagine our terreſtrial bodies removed to the 
orb of the moon, and there, together with the moon, 
deprived of all motion, to be let go, ſo as to fall to- 
gether towards the earth; it is certain, from what we 
have demonſtrated before, that, in equal times, they 
would deſcribe equal ſpaces with the moon, and of 
conſequence are to the moon, in quantity of matter, 
as their weights to its weight. Moreover, fince the 
ſatellites of Jupiter perform their revolutions in times 
which obſerve the ſeſquiplicate proportion of their di- 
ſtances from Jupiter's centre, their accelerative gravi- 
ties towards Jupiter will be reciprocally as the ſquares 


of their diſtances from Jupiter's centre; that is, equal 


at equal diſtances. And therefore, theſe ſatellites, if 
ſuppoſed to fall towards Jupiter from equal heights, 
would deſcribe equal ſpaces in equal times, in like man- 
ner as heavy bodies do on our earth. And by the ſame 
argument, if the circumſolar planets were ſuppoſed to 
be let fall at equal diſtances from the ſun, they would, 
in their deſcent towards the ſun, deſcribe equal ſpaces 
in equal times, But forces, which equally accelerate 
unequal bodies, muſt be as thoſe bodies; that is to ſay, 


the weights of the planets towards the ſun muſt be as 


their quantities of matter. Further, that the weights 
of Jupiter and of his ſatellites towards the ſun are pro- 
portional to the ſeveral quantities of their matter, ap- 

ears from the exceeding regular motions of the ſatel- 
ites. For if ſome of thoſe bodies were more ſtrongly 
attracted to the ſun in proportion to their quantity of 
matter than others, the motions of the ſatellites would 


be diſturbed by that inequality of attraction. If, at 


equal diſtances from the ſun, any ſatellite, in propor- 
tion to the quantity of its matter, did gravitate to- 
wards the ſun, with a force greater than Jupiter in pro- 
portion to his, according to any given proportion, 
ſuppoſe of d to e; then the diſtance between the centres 
of the ſun and of the ſatellite's orbit would be always 
greater than the diſtance between the centres of the 
ſun and of Jupiter, nearly in the ſubduplicate of that 
proportion. And if the ſatellite gravitated towards 
the ſun with a force, leſſer in the proportion of e to d, 
the diſtance of the centre of the ſatellite's orb from the 
ſun, would be leſs than the diftance of the centre of 
Jupiter's from the ſun, in the ſubduplicate of the ſame 
proportion. Therefore, if, at equal diſtances from the 
ſun, the accelerative gravity of any ſatellite towards 
the ſun, were greater or leſs than the accelerating gra- 
vity of Jupiter towards the ſun, but by one +555 part 
of the whole gravity; the diſtance of the centre of the 
ſatellite's orbit from the ſun would be greater or leſs than 
the diſtance of Jupiter from the ſun, by one +&x7 part 
of the whole diſtance; that is, by a fifth part of the di- 
ſtance of the utmoſt ſatellite from the centre of Jupiter; 
an excentricity of the orbit, which would be very ſen- 
ſible. But the orbits of the ſatellites are concentricto Ju- 
piter; therefore the accelerative gravities of Jupiter, and 
of all its ſatellites, towards the ſun, are equal among 
themſelves. And by the ſame argument, the weight 
of Saturn and of his ſatellites towards the ſun, at equal 
diſtances from the ſun, are as their ſeveral quantities 
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proportional to the maſſes of matter which they con- 
tain. 

But further, the weights of all the parts of every 
planet towards any other planet, are one to another as 
the matter in the ſeveral parts. For if ſome parts gra- 
vitated more, others leſs, than for the quantity of their 
matter; then the whole planet, according to the ſort 
of parts with which it moſt abounds, would gravitate 
more or leſs, than in proportion to the quantity of 
matter in the whole. Nor is it of any moment whe- 
ther theſe parts are external or internal. For if, for 
example, we ſhould imagine the terreſtrial bodies with 
us to be raiſed up to the orb of the moon, to be there 
compared with its body; if the weights of ſuch bodies 
were to the weights of the external parts of the moon, 
as the quantities of matter in the one and in the other 
reſpectively; but to the weights of the internal parts, 
in a greater or leſs proportion; then likewiſe the 
weights of thoſe bodies would be to the weight of the 
whole moon, in a greater or leſs proportion; againſt 
what we have ſhewed above. 

Cor. 1. Hence the weights of bodies do not de- 
pend upon their forms and textures. For if the weights 
could be altered with the forms, they would be great- 
er or leſs, according to the variety of forms in equal 
matter; altogether againſt experience. | 

Cor. 2. Univerſally, all bodies about the earth gra- 
vitate towards the earth ; and the weights of all, at 
equal diſtances from the earth's centre, are as the quan- 
tities of matter which they ſeverally contain. This is 
the quality of all bodies within the reach of our expe- 
riments; and therefore (by rule 3.) to be affirmed of 
all bodies whatſoever, It the ether, or any other body, 
were either altogether void of gravity, or were to gra- 
vitate leſs in proportion to its quantity of matter ; 
then, becauſe (according to Ariſtotle, Des Cartes, and 
others) there is no races betwixt that and other 
bodies, but in mere form of matter, by a ſucceſſive 
change from form to form, it might be changed at laſt 
into a body of the ſame condition with thoſe which 
gravitate moſt in proportion to their quantity of mat- 
ter; and, on the other hand, the heavieſt bodies, ac- 
quiring the firſt form of that body, might by degrees 
quite loſe their gravity. And therefore the weights 
would depend upon the forms of bodies, and with thoſe 
forms might be changed, contrary to what was proved 
in the preceding corollary. 

Cor. 3. All ſpaces are not equally full. For if all 
ſpaces were equally full, then the ſpecific gravity of the 
fluid which fills the region of the air, on account of 
the extreme denfity of the matter, would fall nothing 
ſhort of the ſpecific gravity of quick-filver, or gold, 
or any other the moſt denſe body; and therefore, nei- 
ther gold, nor any other body, could deſcend in air. 
For bodies do not deſcend in fluids, unleſs they are 
ſpecifically heavier than the fluids, And if the quan- 
tity of matter in a given ſpace can by any rarefaction 
be diwinihed, what ſhould hinder a diminution to in- 
finity ? | 

Cor. 4. If all the ſolid particles of all bodies are of 
the ſame denſity, nor can be rarefied without pores, a 
void ſpace or vacuum muſt be granted. [By bodies of 
the ſame denſity, our author means thoſe whoſe vires 
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Newtonian of matter; and the weights of the moon and of the 
Philoſophy earth towards the ſun, are either none, or accurately 
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inertiæ are in the proportion of their bulks, , 

Proe. VI. That there is a power of 20 tend No 
ing to all bodies, proportional to the ſeveral quantiti b 
of matter which they contain. In 

That all the planets mutually gravitate one towards 
another, we have proved before ; as well as that th 
force of gravity towards every one of them, conſidered 
apart, is reciprocally as the ſquare of the diſtance of 
places from the centre of the planet. And thence it 
follows, that the gravity tending towards all the pla. 
nets, is proportional to the matter which they contain 

Moreover, ſince all the parts of any planet A gra. 
vitate towards any other planet B; and the gravity of 
every part is to the gravity of the whole, as the matter 
of the part to the matter of the whole; and (by law 3.) 
to every action correſponds an equal re- action: there. 
fore the planet B will, on the other hand, gravitate to- 
wards all the parts of the planet 4; and its gravity 
towards any one part will be to the gravity towards 
the whole, as the matter of the part to the matter of 
the whole. O. E. D. | 

Cox. 1. Therefore the force of gravity towards any 
whole planet, ariſes from, and is compounded of, the 
forces of gravity towards all its parts. Magnetic and 
electrie attractions afford us examples of this. For all 
attraction towards the whole ariſes from the attractions 
towards the ſeveral parts. The thing may be eaſily un- 
derſtood in gravity, if we conſider a greater planet as 
formed of a number of leſſer planets, meeting together 
in one globe, For hence it would appear that the 
force of the whole muſt ariſe from the forces of the 
component parts. If it be objected, That, according 
to this law, all bodies with us muſt mutually gravitate 
one towards another, whereas no ſuch gravitation any 
where appears; it is anſwered, That ſince the gravita- 
tion towards theſe bodies is to the gravitation towards 
the whole earth, as theſe bodies are to the whole earth, 
the gravitation towards them muſt be far leſs than to 
fall under the obſervation of our ſenſes. [The expe- 
riments with regard to the attraction of mountains, 
however, have now further elucidated this point, ] 

Con. 2. The force of gravity towards the ſeveral 
equal particles of any body, is reciprocally as the ſquare 
of the diſtance of places from the particles. 

Proy. VII. In two ſpheres mutually gravitating 
each towards the other, if the matter, in places on all 
fides round about and equidiſtant from the centres, 13 
ſimilar; the weight of either ſphere towards the other, 
will be reciprocally as the ſquare of the diſtance be- 
tween their centres. *t 

For the demonſtration of this, ſee the Principia, 
book 1. prop. 75 and 76. 

Cox. 1. Hence we may find and compare together 
the weights of bodies towards different planets. For 
the weights of bodies revolving in circles about pla, 
nets, are as the diameters of the circles direQly, and 
the ſquares of their periodic times reciprocally ; 4d 
their weights at the ſurfaces of the planets, or at an) 
other diſtances from their centres, are (by this prop. 
greater or leſs, in the reciprocal duplicate proportion 


of the diſtances. Thus from the periodic times of Ve- 
nus, revolving about the ſun, in 224d. 164 of the ut · 
molt circumjovial ſatellite revolving about Jupiter, 
164. 164%; of the Huygenian ſatellite about Saturn 
in 15%, 223"; and of the moon about the earth in 27, 
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1 1. 43; compared with the mean diſtance of Venus 
ol - the ſun, and with the greateſt heliocentric elon- 
— cations of the outmolt circumjovial ſatellite from Ju- 

1er's centre, 8' 16” ; of the 17 ſatellite from 
the centre of Saturn, 34“; and of the moon from the 
arth, 10“ 33“; by computation our author found, 
that the weight of equal bodies, at equal diſtances from 
the centres of the ſun, of Jupiter, of Saturn, and of the 
earth, towards the ſun, Jupiter, Saturn, and the earth, 
were one to another, as +75 Terry And vgs vr re- 
ſpectively. Then, becauſe, as the diſtances are increaſed 
or diminiſhed, the weights are diminiſhed or increaſed 
in 2 duplicate ratio; the weights of equal bodies to- 
wards the ſun, Jupiter, Saturn, and the earth, at the 
dilances 10000, 997, 791, and 109, from their cen- 
tres, that is, at their very ſuperficies, will be as ooo, 
943.529, and 435 reſpectively. 

Cos. 2. Hence likewiſe we diſcover the quantity of 
matter in the ſeveral planets. For their quantities of 
matter are as the forces of gravity at equal diſtances 
{rom their centres, that is, in the ſun, Jupiter, Saturn, 
and the earth, as 1, gr, rr, and rgyrrr reſpec. 
tively. If the parallax of the ſun be taken greater or 
leſs than 10” 30'”, the quantity of matter in the earth 
muit be augmented or diminiſhed in the triplicate of 
that proportion. 

Cor, III. Hence alſo we find the denſities of the 
planets. For (by prop. 72. book 1.) the weights of 
equal and fimilar bodies towards fimilar ſpheres, are, 
it the ſurfaces of thoſe ſpheres, as the diameters of the 
ſpheres. And therefore the denſities of diflimilar 
ſpheres are as thoſe weights applied to the diameters 
of the ſpheres. But the true diameters of the ſun, Ju- 
piter, Saturn, and the earth, were one to another as 
10009, 997, 791, and 109; and the weights towards 
the ſame, as 10000, 943, 529, and 435 reſpectively; 
and therefore their denſities are as 100, 94, 67, and 
450, The denfity of the earth, which comes out by 
tis computation, does not depend upon the parallax 
of the ſun, but is determined by the parallax of the 
moon, and therefore is here truly defined. The ſun 


tian Saturn, and the earth four times denſer than the 
ſun; for the ſun, by its great heat, is kept in a ſort of 
a rarched ſtate. The moon is denſer than the earth. 
Cor, 4. The ſmaller the planets are, they are, cæ- 
i paribus, of ſo much the greater denſity. For ſo 
tie powers of gravity on their ſeveral ſurfaces come 
bearer to equality. They are likewiſe, ceteris paribus, 
of the greater denſity as they are nearer to the ſun, 
0 Jupiter is more denſe than Saturn, and the earth 
thn Jupiter. For the planets were to be placed at 
iflerent diſtances from the ſar, that, according to their 
degrees of denlity, they might enjoy a greater or leſs 


moved as far as the orb of Saturn, would be con- 
verted into ice, and in the orb of Mercury would 
quckly fly away in vapour. For the light of the ſun, 
to which its heat is proportional, is ſeven times denſer 
in the orb of Mercury than with vs: and by the ther- 
mometer Sir Iſaac found, that a ſevenfold heat of our 
mer. ſun will make water boil. Nor are we to 
"wot, that the matter of Mercury is adapted to its 


ate and is therefore more denſe than the matter of 
Vox. VII. 2 
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our earth; ſince, in a denſer matter, the operations of Niagara. 


thercfore is a little denſer than Jupiter, and Jupiter 


Proportion of the ſun's heat. Our water, if it were 
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nature require a ſtronger heat. 

It is ſhewn in the ſcholium of prop. 22. bobk 2. of the 
Principia, that at the height of 200 miles above the 
earth, the air is more rare than it is at the ſuperficies of 
the earth, in the ratio of 30 to 0,0000000000003998, 
or 28 75000000000000 to 1 nearly, And hence the 
planet Jupiter, revolving in a medium of the ſame den- 
ſity with that ſuperior air, would not loſe by the re- 
ſiſlance of the medium the 1000000th part of its mo- 
tion in 1000000 years. In the ſpaces near the earth, 
the reſiſtance is produced only by-the air, exhalations, 
and vapours. When theſe are carefully exhauſted by 
the air-pump from under the receiver, heavy bodies 
fall within the receiver with perfect freedom, and with- 
out the leaſt ſenſible reſiſtance; gold itſelf, and the 
lighteſt down, let fall together, will deſcend with equal 
velocity; and though they fall through a ſpace of four, 
ſix, and eight feet, they will come to the bottom at 
the ſame time; as appears from experiments. And 
therefore the celeſtial regions being perfectly void of 
air and exhalations, the planets and comets meeting 
no ſenſible reſiſtance in thoſe ſpaces, will continue their 
motions through them for an immenſe ſpace of time. 

NIAGARA, a fort of North America taken from 
the French during the laſt war, which in a manner 
commands all the interior parts of the continent, and 
is a key to the whole of North America. It is ſitu 
ated on the lake Ontario; and about fix leagues from 
it is the greateſt cataract in the world, known by the 
name of the water-fall of Niagara. The river at 
this fall runs from 8. 8. E. to N. N. W. and the 
rock of the fall croſſes it not in a right line, but form- 


ing a kind of figure like an hollow ſemicircle or horſe- 


ſhoe. Above the fall, in the middle of the river, is an 
iſland about 800 or 1000 feet long; the lower end of 
which is juſt at the perpendicular edge of the fall. 
On both ſides of this ifland runs all the water that 
comes from the lakes of Canada; viz. Lake Superior, 
Lake Miſchigan, Lake Huron, and Lake Eric, which 
have ſome large rivers that open themſelves into them. 
Before the water comes to this iſland, it runs but flow- 
ly compared with its motion afterwards, when it grows 
the moſt rapid in the world, running with a furprifing 
ſwiftneſs before it comes to the fall. It is perfectly 
white, and in many places is thrown high up into the 
air. The water that runs down on the weſt fide is 
more rapid, in greater abundance, and whiter, than 
that on the eaſt fide; and ſeems almoſt to outfly an 
arrow in ſwiftneſs. When you are at the fall, and 
look up the river, you may ſee that the water is every 
where exceedingly fleep, almoſt like the fide of an 
hill; but when you come to look at the fall itſelf, it 
is impoflible to expreſs the amazement it occaſions. 
The height of it, as meaſured by mathematical inſtru- 
ments, is found to be exactly 137 feet; and when the 
water is come to the bottom, it jumps back ta 2 very 
great height in the air. Ihe noife may be heard at 
the diftance of 45 miles, but ſeldom further; nor 
can it be heard even at Fort Niagara, which is only 
fix leagues diſtant, unleſs Lake Ontario is calm. At 
that fort it is obſerved, that when they hear the noiſe 
of the fall more loud than ordinary, they are ſure that 
a north-eaſt wind will follow; which is the more ſur— 
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ſome times the fall makes a much greater noiſe than at 
others; and this is held for an infallible ſign of ap- 
proaching rain or other bad weather. 

From the place where the water falls there ariſes 
abundance of vapour like very thick ſmoke, infomuch 
that when viewed at a diſtance you would think that 
the Indians had ſet the foreſts on fire. "Theſe vapours 
riſe high in the air when it is calm, but are diſperſed 
by the wind when it blows hard. If you go into this 
vapour or fog, or if the wind blows it on you, it is fo 
penetrating, that a few moments you will be as wet 
as if you had been under water. Some are of opinion, 
that when birds come flying into this fog or ſmoke of 
the fall, they drop down and periſh in the water; either 
becauſe their wings are become wet, or that the noiſe 
of the fall aſtoniſhes them, and they know not where 
to go in the darkneſs: but others think that ſeldom 
or never any bird periſhes there in that manner; be- 
cauſe, among the abundance of birds found dead be- 
low the fall, there are no other ſorts than ſuch as 
live and ſwim frequently in the water; as ſwans, geeſe, 
ducks, water-hens, teal, and the like. And very 
often great flocks of them are ſeen going to deſtruc- 
tion in this manner: they ſwim in the river above the 
fall, and ſo are carried down lower and lower by the 


water; and as water-fowl commonly take great delight 


in being carried with the ſtream, they indulge them- 
ſelves in enjoying this pleaſure ſo long, till the ſwift- 
neſs of the water becomes ſo great, that it is no longer 
poſſible for them to riſe, but they are driven down the 
precipice, and periſh, They are obſerved, when they 
draw nigh the fall, to endeavour with all their might 
to take wing and leave the water; but they cannot. 


In the months of September and October ſuch abun- 


dant quantities of dead water-fowl are found every 
morning below the fall, on the ſhore, that the garriſon 
of the fort for a long time live chiefly upon them. 
Beſides the fowl, they find alſo ſeveral ſorts of dead 
fiſh, alſo deer, bears, and other animals which have 
tried to croſs the water above the fall; the Jarger 
animals are generally found broken to pieces. Juſt 
below, a little way from the fall, the water is not ra- 
pid, but goes all in circles, and whirls like a boiling 
pot ; which however does not hinder the Indians go- 
ing vpon it in ſmall canoes a-fiſhing ; but a little = 
ther, and lower, the other ſmaller Falls begin. When 
you are above the fall, and look down, your head be- 
gins to turn; even ſuch as have been here numberleſs 
times, will ſeldom venture to look down, without at the 
ſame time keeping faſt hold- of ſome tree with one 
hand. 8 

It was formerly thought impoſſible for any body 
living to come at the iſland that is in the middle of 
the fall: but an accident that happened 34 years ago, 
or thereabouts, made it appear otherwiſe. The hiſtory 
is this: Two Indians of the Six Nations went out 
from Niagara fort to hunt upon an iſland that is in the 
middle of the river, or ſtrait, above the great fall, on 
which there uſed to be abundance of deer. They took 
ſome French brandy with them from the fort, which 
they taſted ſeveral times as they were going over the 
carrying-placez and when they were in their canoe, 
they took now and then a dram, and ſo went along 
up the trait towards the iſland where they propoſed 
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Niagara. priſing, as the fort lies ſouth-weſt from the fall, At 
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to hunt; but growing ſleepy, they laid 
down in the canoe, which — Jooſs Puna ws . 
with the {tream, farther and farther down, till it — 
nigh that iſland that is in the middle of the fall, Here 
one of them, awakened by the noiſe of the fall eri 
out to the other, that they were gone: Vet they — 
if poſſible to ſave life. This iſland was nigheſt, and 
with much working they got on ſhore their. At 
firſt they were glad; but when they had conſidered 
every thing, they thought themſelves hardly in a bet. 
ter ſtate than if they had gone down the fall, ſince 
they had now no other choice, than either to throw 
themſelves down the ſame, or periſh with hunger 
But hard neceſſity put them on invention. At the 
lower end of the iſland the rock is perpendicular, and 
no water is running there. The iſland has plenty of 
wood ; they went to work then, and made a ladder 
or ſhrouds of the bark of the lind-tree (which is very 
tough and ſtrong) ſo long till they could with it reach 
the water below; one end of this bark-ladder they 
tied faſt to a great tree that grew at the ſide of the 
rock above the fall, and let the other end down to the 
water. So they went down along their new. invented 
ſtairs, and when they came to the bottom in the mid- 
dle of the fall they reſted a little; and as the water 
next below the fall is not rapid, as before-mention- 
ed, they threw themſelves out into it, thinking to 
ſwim on ſhore. We have ſaid before, that one part 
of the fall is on one fide of the iſland, the other on 
the other ſide. Hence it is, that the waters of the 
two cataracts running againſt each other, turn back 
againſt the rock that is juſt under the iſland. There- 
fore, hardly had the Indians begun to ſwim, before 
the waves of the eddy threw them down with violence 
againſt the rock from whence they came. They 
tired it ſeveral times, but at laſt grew weary ; and by 
being often thrown againſt the rock they were much 
bruiſed, and the ſkin torn off their bodies in many 
places. So they were obliged to climb up ſtairs again 
to the iſland, not knowing what to do. After ſome 
time they perceived Indians on the ſhore, to whom 
they cried out. Theſe ſaw and pitied them, but gave 
them little hope or help: yet they made haſte down 
to the fort, and told the commandant where two of 
their brothers were. He perſuaded them to try all 
poſſible means of relieving the two poor Indians; and 
it was done in the following manner. 
The water that runs on the eaſt fide of this iſland is 
ſhallow, eſpecially a little above the iſland towards the 
eaſtern ſhore. The commandant cauſed poles to be 
made and pointed with iron; two Indians took upon 
them to walk to this iſland by the help of theſe poles, 
to ſave the other poor creatures, or periſh themſelves. 
They took leave of all their friends, as if they were 
going to death. Each had two ſuch poles in his 
1ands, to ſet to the bottom of the ſtream, to keep 
them ſteady. So they went and got to the iſland, and 
having given poles to the two poor Indians there, they 
all returned ſafely to the main. Theſe two Indians 
who in the abovementioned manner were firſt brought 
to this iſland were nine days on the iſland, and alwo# 
ready to ſtarve to death. Now fince the road to this 
iſland has been fouud, the Indians go there often to 
kill deer, which have tried to croſs the river above the 
fall, and are driven upon the iſland by the ſtream. 4 
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. the weſt fide of this iſland are ſome ſmall iſlands or 
n "ocks, of no conſequence, The eaſt ſide of the river is 
ws molt perpendicular, the welt ſide more ſloping. In 

former times a oy of the rock at the fall which 1s on 
the welt fide of the iſland, hung over in ſuch a man- 
ner, that the water which fell perpendicularly from it, 
lf a vacancy below, ſo that people could go under 
between the rock and the water; but the prominent 
part ſom* years ſince broke off and fell down. 'The 
breadth of the fall, as it runs in a ſemi-circle, 1s rec- 
koned to be about 3oo feet. The iſland is in the 
middle of the fall, and from it on each fide is almoſt 
the ſame breadth ; the breadth of the iſland at ns 
lower end is about 100 feet. Below the fall, in the 
koles of the rocks, are great plenty of eels, which the 

Indians and French catch with their hands without 
any other means, Every day when the ſun ſhines, you 
ſee here from ten o*clock in the morning to two in the 
afternoon, below the fall, and under you, where you 
ſtand at the fide of the fall, a glorious rainbow, and 
ſometimes two, one within the other. The more va- 
pours, the brighter and clearer is the rainbow. When 
the wind carries the vapours from that place, the rain- 
bow is gone, but appears again as ſoon as new va- 
pours come. From the fall to the landing above it, 
where the canoes from Lake Erie put aſhore * from 
the fall to the upper end of the carrying- place) is half 
a mile. Lower the canoes dare not come, leſt they 
ſhould be obliged to try the fate of the two Indians, 
and perhaps with leſs ſucceſs. They have often found 
below the fall pieces of human bodies, perhaps drunken 
Indians, that have unbappily come down to the fall. 
The French ſay, that they have often thrown whole 
great trees into the water above, to ſee them tumble 
down the fall : they went down with ſurpriſing ſwift- 
neſs, but could never be ſeen afterwards 5 whence it 
was thought there was a bottomleſs deep or abyſs juſt 
under the fall. The rock of the fall conſiſts of a grey 
limeſtone. | 

NICEA, (anc. Rosi) the metropolis of Bithy- 
nia; Gtuate on the lake Aſcanius, in a large and fer- 
tile plain; in compaſs 16 ſtadia : firſt built by Anti- 
gonus, the ſon of Philip, and thence called Antigo- 
za; afterwards completed by Lyſimachus, who call. 
ed it Nicza, after his conſort the daughter of Anti- 
pater. According to Stephanus, it was originally a 
colony of the Bottizi, a people of Thrace, and called 
Ancore ; and afterwards called Nia. Now Nice in 
Ala the Leſs. Famous for the firſt general coun- 
&,—A ſecond Nicæa, (Diodorus Siculus,) of Cor- 
ica—A third, of the Hither India, (Arrian) ; fi- 
tuate on the weſt fide of the Hydaſpes, oppoſite 
o Buciphale, on the eaft fide. —A. fourth Nicea, 
a town of Liguria, at the Maritime Alps, on the 
ealt fide of the river Paulon near its mouth, which 
runs between the Varus and Nicza, (Mela). A 
colony of the Maſſilians, (Stephanus); the laſt town 
of Italy to the weſt. Now Nizza or Nice, capital 
of the county of that name, on the Mediterrancan,— 

bfth, of Locris, (Strabo) ; a town near 'Thermo- 
PJ\z; one of the keys of that paſs. It ſtood on the 
ws Maliacus. | 

NICANDER of Coror ox, a celebrated gram- 
marian, poet, and phyſician, who lived about the 16oth 
!ympiag, 140 years before Chriſt, in the reign of 
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Attalus king of Pergamus, who overcame the Gallo- . 
Nice 
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Greeks. He lived many years in Etolia, of which 
country he wrote a hiſtory. He wrote alſo many other 
works, of which only two are now remaining. The 
one is intitled Theriaca, deſcribing in verſe the acei- 
dents attending wounds made by venomous beafts, with 
the proper remedies; the other bearing the title of Alexi- 
pharmaca, wherein he treats poetically of poiſons and 
their antidotes. This Nicander is not to be confound- 
ed with Nicander of Thyatira. 

NICARAGUA, a large river of South America, 
in a province of the ſame name, whoſe weſtern extremi- 
ty lies within 5 miles of the South Sea. It is full of 
— cataracts, and falls at length into the North 

ea. 

NicakA Gu, a maritime province of South Ame- 
rica, in Mexico, bounded on the north by Honduras, 
on the eaſt by the North Sea, on the ſouth-eaſt by 
Coſta Rica, and on the ſouth-weſt by the South Sea; 
being 400 miles in length from eaſt to weſt, and 120 
in breadth from north to ſouth. It is one of the moſt 
fruitful and agreeable provinces in Mexico, and is well 
watered with lakes and rivers. The air is wholeſome 
and temperate z and this country produces plenty of 
ſugar, cochineal, and fine chocolate. One of the lakes 
is 200 miles in circumference, has an iſland in the 
middle, and, as ſome ſay, has a tide. Leon de Nica- 
* is the capital town. - 

ICARIA, an iſland of the Archipelago, between 
Samos and Tine, about 50 miles in circumference. A 
chain of high mountains run thro? the middle, covered 
with wood, and ſupply the country with ſprings. The 
inhabitants are very poor, and of the Greek commu- 
nion; however, they have a little wheat, and a good 
deal of barley, figs, honey, and wax. 

NICASTRO, an epiſcopal town of Italy, in the 
kingdom of Naples, and in the Farther Calabria; 
16 miles ſouth of Coſenza. E. Long. 15. 59. N. 
Lat. 39. 15. J. 

NICE, an ancient, handſome, and cohſiderable 
town on the confines of France and Italy, and capital 
of a county of the ſame name, with a ſtrong citadel, a 
biſhop's ſee, and a ſenate, which is a kind of a de- 
mocracy. It has been ſeveral times taken by the 
French, and laſt of all in 1744, but rendered back 
after the treaty of Aix-la-Chapelle, It is very agree- 
ably ſituated, four miles from the mouth of the river 
Var, 83 miles S. by W. of Turin, and 83 caſt of Aix. 
E. Long. 6. 22. N. Lat. 43. 42. 

Nick, a county and province in the dominions of 
the duke of Savoy, bounded on the eaſt by the terri- 
tory of Genoa and Proper Piedmont, on the north by 
the marquiſate of Saluces and Dauphiny, on the welt 
by Provence and the Mediterranean ſea, and on the 
ſouth by the principality of Monaco. The inhabi- 
tants ſupply Genoa with a great deal of timber for 
building ſhips; and carry on a great trade in linen- 
cloth, paper, oil, wine, and houey. Nice is the ca- 
pital town. | | 

Nick, an ancient town of Aſia, in Natolia, now 
called 1/ick, with a Greek archbiſhop's ſee. It is fa- 
mous for the general council aſſembled here in 325, 
who endeavoured to ſuppreſs the doQrines of Arius. 
It was formerly a large, populous, and well-built place, 
and now is not inconſiderable. Sce Isx1c. 
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NICEPHORUS (Gregorius), a Greek hiftorian 


in the 14th century, was librarian to the church of 


Conſtantinople, and had a great ſhare in the tranſac- 


tions of his time. He wrote a hiftory, which ex- 
tends from the year 1204 to 1341. The beſt edition 
of this work is that of the Louvre, in Greek and Latin, 
in 1702. 

3 (Caliſtus), a Greek hiſtorian, who 
flouriſhed in the 14th century under the emperor An- 
dronicus Paleologus the elder, wrote an eccleſiaſtical 
hiſtory in 23 . . ; 18 of which are ſtill extant, con- 
taining the tranſactions of the church from the birth of 
Chriſt to the death of the emperor Phocas in 610. 
We have nothing elſe but the arguments of the other 
five books from the commencement of the reign of the 
emperor Heraclius to the end of that of Leo the philo- 
ſopher, who died in the year 911. Nicepborus dedi- 
cated his hiſtory to Ardronicus Paleologus the Elder. 
It was tranſlated into Latin by John Langius; and has, 
gone through ſeveral editions, the beſt of which 1s 
that of Paris in 1630. | 

NICERON (John Francis), an ingenious mi- 
nim, born at Paris in 1613, who diſtinguiſhed him- 
ſelf by his knowledge in Optics, concerning which 
he wrote ſome treatiſes, though he died at the age 
of 33, 

Niceron (John Peter), was born at Paris, of an 
ancient and noble family, in the year 1685. He en- 
tered young into the order of Barnabites, and was 
profeſſor of rhetoric and philoſophy in the college of 
Montargis. He is ſufficiently known for conducting 
the Memoirs of men illuſtrious in the republic of 
letters,” of which he publiſhed 39 volumes. He alſo 
tranſlated ſome Engliſh works into French. 

NICETAS (David), a Greek hiſtorian, a native, 
as ſome relate, of Paphlagonia, who lived about the 
end of the gth century. He wrote, The life of St 
Ignatius, patriarch of Conftantinople; which was tranſ- 
latcd into Latin by Frederic Mutius biſhop of Ter— 
moli : he compoſed alſo ſeveral panegyrics in honour 
of the apoſtles and other ſaints, which are inſerted in 
the laſt continuation of the Bibliotheca Patrum by 
Combeſis. 

NICETAS (ſurnamed SERRON), deacon of the 
church of Conſtantinople, cotemporary with Theo- 
phyla& in the 11th century, and afterwards biſhop of 
Heraclea, wrote a Catena vpon the book of Job, com- 
piled from paſſages of ſeveral of the fathers, which 
was printed at London in folio, 1637. We have al- 
ſo, by the ſame writer, ſeveral catenæ upon the Pſalms 
and Canticles, Bafil 1552; together with a Commen- 
tary on the poems of Gregory Nazianzen. 

NICETAS (Arhominatis), a Greek hiſtorian of 
the 13th century, called Coniates, as being born at 
Chone, or Coloſſus, in Phrygia. He was employed 
in ſeveral conſiderable affars at the court of Conſtan- 
tinople ; and when that city was taken by the French 
in 1204, he withdrew with a young girl taken from 
the enemy, to Nice in Bithynia, where he married his 
captive, and died in 1206. He wrote a Hiſtory, or 
Annals, from the death of Alexius Comnenus in the 
year 1118, to that of Badouin in 1205: of which work 
we have a Latin tranſlation by Jerome Wolfius, printed 

at Baſil in 1557; and it has been inſerted in the body 
of the Byzantine Hiitorians, printed in France at the 
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and 1754. The properties there attributed to it are, 


the ſolution has a blue colour. But no copper can be 


NI © 
Louvre. Ta 
NICHE, in architeQure, a hollow ſunk into a wall 


for the commodious and agreeable placing of Nicols 
The word comes from the Tralian C2069 ef LOS — I 
in regard the ſtatue is here incloſed in a ſhell, or per. 
haps on account of the ſhell wherewith the tops of 
ſome of them are adorned. 

NICIAS, a celebrated painter of Athens, flouriſh. 
ed about 322 years before the Chriſtian æra; and was 
univerſally extolled for the great variety and noble 
choice of his ſubjects, the force and relievo of his fi. 
gures, his ſkill in the diſtribution of the lights and 
ſhadows, and his dexterity in repreſenting all ſorts of 
four-footed animals, beyond any maſter of his time, 
His moſt celebrated piece was that of Tartarus or Hel 
as it is deſcribed by Homer, for which king Prolemy 
the ſon of Lagus offered him 60 talents, or 11,2501, 
which he refuled, and generouſly preſented it to his 
own country. He was likewiſe much eſteemed by 
all his cotemporarics, for his excellent talent in ſculp. 
ture. 

NICKEL, a ſemi- metal, firſt deſcribed by Mr 
Cronſtedt in the Swediſh Memoirs for the years 1751 
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1. That it is of a white colour, inclining to red. 2. Its 
texture is ſolid, and ſhining in its * n 3. Its 
ſpeciſie gravity is to that of water as 8500 to 1000, 
4. It is confiderably fixed in the fire. 5. It is cal- 
cinable, and its calx is green. 6. This calx is not 
very fuſible; but it nevertheleſs, tinges glaſs of a tranſ- 
parent reddiſh brown, or jacinth colour. 7. It diſ- 
ſolves in aquafortis, aqua regia, and marine acid, but 
difficultly in vitriolic acid. All theſe ſolutions have a 
deep-green colour. The vitriol formed of it is alſoof 
the ſame colour; and the colcothar of this vitriol, and 
alſo the precipitates from the ſolutions, are rendered 
by calcination of a light-green colour. 8. Thele pre- 
cipitates are ſoluble by ſpirit of ſal ammoniac, and 


produced by a reduction of the precipitates. 9. It 
ftrongly attracts ſulphur, 10. It unites with all me- 
tallic ſubſtances, excepting filver, quickſilver, and 
zinc. Its attraction to regulus of cobalt is the ſtrongeſt, 
next to which is that to iron, and then to arlenic. 
11. It retains its phlogiſton a long time in the fre, 
and its calx is reducible by a very ſmall quantity of ia. 
flammable matter. It requires, however, a ſtrong red 
heat before it can be fuſed, and melts a little ſooner, 
or as ſoon as gold or copper. Nickel is contained in 
the reddiſh- yellow mineral, called Kupfer- nickel, which, 
beſides nickel, contains alſo iron, regulus of cobalt, 
arſenic, and ſulphur. ; 
NICOBAR 1$14nDs, the name of ſeveral iſlands 
in Aſia, lying at the entrance of the gulph of Ben- 
al. The largeſt of theſe iſlands is about 40 miles 
| <a and 15 broad, and the inhabitants are ſaid to be 
a harmleſs ſort of people, ready to ſupply the ſhips that 
ſtop there with proviſions. me 
NICOLAITANS, in church-hiſtory, 88 
heretics who aſſumed this name from Nicholas 0 
Antioch; who, being a Gentile by birth, firſt af 
braced Judaiſm, and then Chriſtianity; when his ea 
and devotion recommended him to the church of Je- 
ruſalem, by whom he was choſen one of the firlk 4 
cons. Many of the primitive writers believe * 


* 
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cholas was rather the occaſion than the anthor of the 
- amous practices of thoſe who aſſumed his name, 
7 were expreſsly condemned by the Spirit of God 
malt, Rev. ii. 6. And indeed their opinions and 
actions were highly extravagant and criminal. 'They 
[lowed a community of wives, and made no diſtinc- 
tion between ordinary meats and thoſe offered to idols, 
According to Euſebius, they ſubfiſted but a ſhort 
ime; but Tertullian ſays that they only changed 
heir name, and that their hereſies paſſed into the ſect 
of the Cainians. ; 
NICOLAS (St), an iſland of the Atlantic Ocean, 
and one of the moſt conſiderable of thoſe of Cape 
Verde, lying between Santa Lucia and St Jago. It 
is of a triangular figure, and about 75 miles in 


length. The land is tony, mountainous, and bar- - 


ren; but there are a great many goats in a valley 
inhabited by the Portugueſe. W. Long. 33. 35. 
N. Lat. 17. o. 

NICOLE (Peter), one of the fineſt writers in 
Europe, was born at Chartres in 1625, of a conſpi- 
cuous family. He adhered to the Janſeniſts; and 
joined in the compoſition of ſeveral works with Mr 
Arnauld, whoſe faithful companion he was during the 
10 or 12 years of his retirement. He gave a Latin 
tranſlation of Paſcal's Provinciale, and added a com- 
mentary to them. One of his fineſt works is his / 
ſais de Morale, He wrote very ſubtilely againſt the 
Proteſtants. His treatiſe on the unity of the church 
is eſteemed a maſterly piece. He died at Paris in 
1695, a few days after the publication of his treatiſe 
concerning the Quietiſts. He was greatly ſkilled in 
polite literature. To him is aſcribed a collection of 
Latin epigrams, and of Greek, Spaniſh, and Italian 
ſentences, which has borne ſeveral impreſſions, and has 
a learned preface to it. 

NICOLO (St), the moſt confiderable, ſtrongeſt, 
and beſt peopled of the iſles of Tremeti in the gulf of 
Venice, to the eaſt of St Domino, and to the ſouth of 
Capparata, It has a harbour defended by ſeveral 
towers; and a fortreſs, in which 1s an abbey, with 
a very handſome church. E. Long. 15. 37. N. Lat. 
42. 7. 

NICOMEDES, the name of ſeveral kings of the 
ancient Bithynia. See BITHYNIA. 

NICOMEDIA (anc. geogr.), metropolis of Bi- 
thynia, built by Nicomedes the grandfather of Pru— 
fas. Situated on a point of the Sinus Aſtacenus, 
(Pliny); ſurnamed the. Beautiful, (Athenzus) : the 
/argelt city of Bithynia, (Pauſanias), who ſays it was 
tormerly called Aſtacus; though Pliny diſtinguiſhes 
Aſtacum and Nicomedia as different cities. Nicome- 
dia was very famous, not only under its own kings, 
but under the Romans: the royal reſidence of Dio— 
celian, and of Conſtantine while Conſtantinople was 
building, if we may credit Nicephorus. It is ſtill called 


Nicemedia, at the bottom of a bay of the Propontis in 
the Hither Aſia. 


It is a place of conſequence; carrics on a trade in filk, 


cotton, glaſs, and earthen- ware, and is the ſee of a Greek 
archbiſhop. 


NICOPOLI, a town of Turkey in Europe, and in 
ulparia, famous for being the place where the firit 
baltle was fought between the Turks and Chriſtians 
a 1396; and where the latter were defeated with 
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the loſs of 20,000 men. E. Long. 25. 33. N. Lat. 1 
; | 


43. 46. 


NICOSIA, the capital of the iſland of Cyprus, N'©212n%: 


where a Turkiſh baſhaw reſides. It is delightfully 
ſituated between the mountains-of Olympus, and a 
chain of others; and was formerly well fortified by the 
Venetians; but the works are now in ruins. E. Long. 
33. 35. N. Lat. 35.1. : 

NICOT (John), lord of Vilemain, and maſter of 
requeſts of the French king's houſehold, was born at 
Niſmes, and was ſent ambaſſador to Portugal in 1559; 
whenc: he brought the plant which, from his name, was 
called Nicotiana, but is now more known by the name 
of tobacco. He died at Paris in 1603. He wrote a 
French and Latin dictionary in folio; a treatiſe on na- 
vigation; and other works. 

NICOTIANA, Tozacco; a genus of the mono- 

gynia order, belonging to the pentandria claſs of 
plants. There are ſeven ſpecies, of which the moſt 
remarkable is the tabacum, or common tobacco-plant. 
This was firſt diſcovered in America by the Spaniards 
about the year 1560, and by them imported into Eu- 
rope. It bad been uſed by the inhabitants of Ame- 
rica long before; and was called by thoſe of the iſlands 
yoli, and pætun by the inhabitants of the continent, 
It was ſent into Spain from Tabaco, a province of 
Yucatan, where it was firlt diſcovered, and from 
whence it takes its common name. Sir Walter Ra- 
leigh firſt introduced it into England about the yeer 
1585, and was the firſt who taught them how to 
ſmoke it. Tobacco is commonly uſed among the 
oriental nations, though it is uncertain by whom it 
was introduced among them. Confiderable quantities 
of it are cultivated in the Levant, on the coaſts of 
Greece and the Archipelago, in Italy, and in the 
iſland of Malta. e 

There are two varieties of that ſpecies of Nicotiana 
which is cultivated for common uſe, and which are 
diſtinguiſhed by the names of Oronokze, and ſeueet- 
ſcented tobacco. They differ from each other only in 
the figure of their leaves; thoſe of the former being 
longer and narrower than the latter. They are tall 
95 plants, growing ere& with fine foliage, 
and rifing with a ſtrong ſtem from ſix to nine feet high. 
The ſtalk, near the root, is upwards of an inch dia- 
meter, and ſurrounded with a kind of hairy or velvet 
clammy ſubſtance, of a yellowiſh-green colour. The 

leaves are rather of a deeper green, and grow alternately 
at the diſtance of two or three inches from each other. 
They are oblong, of a ſpear-ſhaped oval, and ſimple; 
the largeſt about 20 inches long, but decreafing in 
ſize as they aſcend, till they come to be only 10 inches 
long, and about half as broad. The face of the leaves 
is much corrugated, like thoſe of ſpinage when full 
ripe. Before they come to maturity, when they are 
about five or fix inches long, the leaves are generally 
of a full green, and rather ſmooth; but as they in- 


creale in fize, they become rougher, and acquire a 


yellowiſh caſt. The ſtem and branches are terminated 
by large bunches of flowers collected into eluſters, of 
a delicate red; the edges, when full- blown, inclining 
to a pale purple. They continue in ſucceſſion till the 
end of the ſummer; when they are ſucceeded by ſeeds 
of a brown colour, and kidney-ſhaped. Theſe are 
very ſmall, each capſule containing about 1c00; and 
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Nicotiana, the whole produce of a ſingle plant is reckoned at 


Treatiſt on 
the culture 


of Tobacco. 


about 350,000. The ſeeds ripen in the month of 
September, 

Mr Carver informs_ us, that the Oronokoe, or, as 
it is called, the long Virginia tobacco, is the kind beſt 
ſuited for bearing the rigour of a northern climate, the 
ſtreogth as well as the (cent of the leaves =_y greater 
than that of the other. The faveet-ſcented fort flou- 
riſhes moſt in a ſandy ſoil, and in a warm climate, where 
it greatly exceeds the former in the celerity of its growth; 
and is likewiſe, as its name intimates, much more mild 
and pleaſaut. 

Tobacco thrives beſt in a warm, kindly, rich ſoil, 
that is not ſubject to be over-run by weeds. In Vir- 
ginia, the ſoil in which it thrives beſt is warm, light, 
and inclining to be ſandy; and therefore, if the 
plant is to be cultivated in Britain, it ought to be 
planted in a ſoil as nearly of the ſame kind as poſſible. 
Other kinds of ſoils might probably be brought to 
ſuit it, by a mixture of proper manure; but we muſt 
remember, that whatever manure is made uſe of muſt 
be thoroughly incorporated with the ſoil. The beſt 
ſituation for a tobacco plantation is the ſouthern de- 
clivity of a hill rather gradual than abrupt, or a ſpot 
that is ſheltered from the north winds: but at the 
ſame time it : neceſſary that the plants enjoy a free 
air; for without that they will not proſper. 

As tobacco is an annual plant, thoſe who intend to 
cultivate it ought to be as careful as poſſible in the 
choice of the ſeeds; in which, however, with all their 
care, they may be ſometimes deceived. The ſeeds 
are to be ſown about the middle of April, or rather 
ſooner in a forward ſeaſon, in a bed prepared for this 
purpoſe of ſuch foil as hath been already deſcribed, 
mixed with ſome warm rich manure. In a cold ſpring, 
hot-beds are moſt eligible for this purpoſe, and gar- 
deners imagine that they are always neceſſary : but 


' Mr Carver tells us, that he is convinced, when the 


weather is not very ſevere, the tobacco-ſeeds may be 
raiſed without doors; and for this purpoſe gives us the 
following directions. 

« Having ſown the ſeed in the manner above di- 
rected, on the leaſt apprehenſion of a froſt after the 
plants appear, it will be neceſſary to ſpread mats over 
the beds, a little elevated from the ground by poles 
laid acroſs, that they may not be cruſhed. Theſe, 
however, mult be removed in the morning ſoon after 
the ſun appears, that they may receive as much benefit 
as poſſible from its warmth, and from the air. In this 
manner proceed till the leaves have attained about 
two inches in length, and one in breadth ; which they 
will do in about a month after they are ſown, or near 
the middle of May, when the froſts are uſually at an 
end. One invariable rule for their being able to bear 
removal is, when the fourth leaf is ſprouted, and the 
fifth jult appears. Then take the opportunity of the 
firſt rains or gentle ſhowers to tranſplant them into 
ſuch a foil and fituation as before deſcribed ; which 
muſt be done in the following manner.—The land 
mult be ploughed, or dug up with ſpades, and made as 
mellow and light as poſhble. Where the plants are 
to be placed, raile with the hoe ſmall hillocks at the 
diſtance of two feet or a little more from each other, 
taking care that no hard ſods or lumps are in it; and 
then jult indent the middle of each, without drilling 
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holes, as for ſome other plants. : 

« When your ground is thus prepared, di in : 
1 manner from their native bed ſuch pln 8 


ave attained the proper growth for tra a 
abovementioned; and drop, as you paſs, *. lanting 


- One on ey 
hillock. Inſert a plant gently into each centre, preſſin 
the ſoil around it gently with your fingers; and takin? 
the greateſt care, during the operation, that you do 
not break off any of the leaves, which are at this 
time exquiſitely tender. If the weather proves d 
after they are thus tranſplanted, they muſt be watereq 
with ſoft water, in the ſame manner as is uſually done 
to coleworts, or plants of a fimilar kind. But though 
you now ſeem to have a ſufficient quantity of plants 
for the ſpace you intend to cultivate, it is yet neceſſa 
that you continue to attend to your bed of ſeedlings, 
that you may have enough to ſupply any deficiencies 
which through accident may ariſe. From this time 
great care mult be taken to keep the ground ſoft and 
free from weeds, by often ſtirring with your hoe the 
mould round the roots; and to prune off the dead 
leaves that ſometimes are found near the bottom of 
the ſtalk. 

« The difference of this climate from that in which 
I have been accuſtomed to obſerve the progreſs of this 
plant, will not permit me to direct with certainty the 
time which is molt proper to take off the top of it, to 
prevent it from running to ſeed. This knowledge can 
only be acquired by experience, When it has riſen 
to the height of more than two feet, it commonly be- 
gins to put forth the branches on which the flowers 
and ſeeds are produced; but as this expanſion, if ſuf- 
fered to take place, would drain the nutriment from 
the leaves, which are the moſt valuable part, and there- 
by leſſen their fize and efficacy, it becomes needful at 
this ſtage to nip off the extremity of the talk to pre- 
vent its growing higher. In ſome other climates, the 
top is commonly cut off when the plant has 15 leaves; 
but if the tobacco is intended to be a little ſtronger 
than uſual, this is done when it has only 13; and ſome- 
times, when it is deſigned to be remarkably powerful, 
11 or 12 are only allowed to expand. On the con- 
trary, if the planter is defirous of having his crop very 
mild, he ſuffers it to put forth 18 or 20: but in this 
calculation, the three or four lower leaves next the 
ground, which do not grow ſo large and fine as the 
others, are not to be reckoned. 

« This operation, denominated topping the tobacco, 
is much better performed by the finger and thumb 
than with any inſtrument z becauſe the graſp of the fun- 
gers cloſes the pores of the plant; whereas, when 1t13 
done by inſtruments, the juices are in ſome degree ex- 
haufted. Care muſt alſo be taken to nip off the ſprouts 
that will be continually ſpringing up at the junction 
of the leaves with the ſtalks. This is termed ſuccour- 
ing, or ſuckering, the tobacco and ought to be repeat- 
ed as often as occaſion requires. ' 

As it is impoſſible to aſcertain the due time for 
topping the plant, ſo it is equally impoſlible, without 
experiment, to aſcertain the time it will take to rien 
in this country. The apparent ſigns of its maiurty 
are theſe: The leaves, as they approach a ſtate of * 
neſs, become more corrugated or rough; and when - y 
ripe, appear mottled with yellowiſh ſpots on the 5 | 
parts; whilſt the cavities retain their uſual green 69 hey 
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| e at this time alſo thicker than they have be- 
— rg bod and are covered with a downy velvet, like 
that formerly mentioned, on the ſtalks. If heavy rains 
happen at this critical period, they will waſh off this 
excreſcent ſubſtance, and thereby damage the plants, 
In this caſe, if the froſty nights are not begun, it is 
oper to let them ſtand a few days longer; when, if 
the weather be moderate, they will recover this ſub- 
fance again. But if a froſt unexpectedly happens du- 
ring the night, they mult be carefully examined in the 
morning, before the ſun has any influence upon them; 
and thoſe which are found to be covered with frolty 
articles, whether thoroughly ripe or not, muſt be cut 
vp; for though they may not all appear to be arrived 
at a ſtate of maturity, yet they cannot be far from it, 
and will differ but little in goodneſs from thoſe that are 
perfectly ſo.” 

Tobacco is ſubje& to be deſtroyed by a worm; and 
without proper care to exterminate this enemy, A 
whole field of plants may ſoon be loft. This animal 
is of the horned ſpecies, and appears to be peculiar to 
the tobacco-plant ; ſo that in many parts of America 
it is diſtinguiſhed by the name of the ?obacco-worm. In 
what manner it is firſt produced, or how propagated, 
is unknown : but it is not diſcernible till the plants 
have attained about half their height ; and then ap- 
pears to be nearly as large as a gnat. Soon after this 
it lengthens into a worm; and by degrees increaſes in 
magnitude to the bigneſs of a man's finger. In ſhape 
it is regular from its head to its tail, without any di- 
minution at either extremity. It is indented or ribbed 
round at equal diſtances, nearly a quarter of an inch 
from each other; and having at every one of theſe di- 
vilons a pair of feet or claws, by which it faſtens itſelf 
to the plant. Its mouth, like that of the caterpillar, 
is placed under the fore-part of the head. On the top 
of the head, between the eyes, grows a horn about half 
an inch long, and greatly reſembling a thorn; the ex- 
treme part of which is of a brown colour, a firm tex- 
ture, and the extremity ſharp-pointed. It is eaſily 
cruſhed ; being only, to appearance, a collection of 
green juice incloſed in ,a membranaceous covering, 
without the internal parts of an animated being. The 
colour of its ſkin is in general green, interſperſed with 
leveral ſpots of a yellowiſh white; and the whole co- 
vered with a ſhort hair ſcarcely to be diſcerned. Theſe 
worms are found the moſt predominant during the lat- 
terend of July and the beginning of Auguſt ; at which 
time the plants muſt be particularly attended to, and 
every leaf carefully ſearched. As ſoon as a wound is 
diſcovered, and it will not be long before it is percep- 
tible, care muſt be taken to 3 the cauſe of it, 
who will be found near uit, and from his unſubſtantial 
texture may eaſily be cruſhed: but the beſt method is 
to pull it away by the horn, and then cruſh it. 

When the tobacco is fit for being gathered, as will 
*ppear from an attention to the foregoing directions, 
on the firſt morning that promiſes a fair day, before 
the ſun is riſen, take an ax or a long knife, and holding 
the flalk near the top with one hand, ſever it from its 
"vt with the other, as low as poſſible. Lay it 
gently on the ground, taking care not to break off 
the leaves, and there let it remain expoſed to the rays of 
te ſun throughout the day, oruntil the leaves, accord- 


ug to the American expreſſion, are entirely wilted; 


that is, till they become limber, and will bend any Nicotiana, 


way without breaking. But if the weather ſhould 
prove rainy without any intervals of ſunſhine, and the 
plants appear to be fully ripe, they muſt be houſed 
immediately, This muſt be done, however, with 
great care, that the leaves, which are in this ſtate 
very brittle, may not be broken. They are next to 
be placed under proper ſhelter, either in a barn or co- 
vered hovel, where they cannot be affected by rain or 
too much air, thinly ſcattered on the floor; and if the 
ſun does not appear for ſeveral days, they muſt by left 
to will in that manner ; but in this caſe the quantity 
of the tobacco will not be quite ſo good. 

When the leaves have acquired the above-mentioned 


flexibility, the plants muſt be laid in heaps, or rather 


in one heap if the quantity is not too great, and in 
about 24 hours they will be found to ſweat. But 
during this time, when they have lain for a little while, 
and begin to foment, it will be neceſſary to turn 
them ; bringing thoſe which are in the middle to the 
ſurface, and placing thoſe which are at the ſurface in 
the middle. The longer they lie in this fituation, the 


darker-coloured is the tobacco; and this is termed: 
fweating the tobacco. After they have lain in this 


manner for three or four days, for a longer con- 
tinuance might make the plants turn mouldy, they 
may be faſtened together in pairs with chords or 
wooden pegs, near the bottom of the ſtalk, and hung 
acroſs a pole, with the leaves ſuſpended in the ſame 
covered place, a proper interval being left between 
each pair. In about a month the leaves will be 
thoroughly dried, and of a proper temperature to be 


taken down. This ſtate may be aſcertained by their 


appearing of the ſame colour with thoſe imported from 
America. But this can be done only in wet weather. 
The tobacco is exceedingly apt to attract the hu- 
midity of the atmoſphere, which gives it a pliabilit 

that is abſolutely neceſſary for its preſervation ; for if 


the plants are removed in a very dry ſeaſon, the exter- 
nal parts of the leaves will crumble into duſt, and a. 


conſiderable wafte will enſue. 

As ſoon as the plants are taken down, they muſt 
again be laid in a heap, and preſſed with heavy logs 
of wood for about a week ; but this climate may 
poſſibly require a longer time. While they remain in 
this Rate, it will be neceſſary to introduce your hand 
frequently into the heap, to diſcover whether the heat 
be not too intenſe ; for in large quantities this will 
ſometimes be the caſe, and conſiderable damage will 
be occaſioned by it. When they are found to heat 
too much, that is, when the heat exceeds a moderate 
glowing warmth, part of the weight by which they 
are preſſed muſt be taken away; and the cauſe be- 
ing removed, the effe& will ceaſe. This is called 
the ſecond or laſt ſcbeating; and, when completed, 
which it generally will be about the time juſt men- 
tioned, the leaves may be ſtripped from the ſtalks for 
uſe. Many omit this laſt ſweating ; but Mr Carver 
thinks that it takes away any remaining barſhneſs, 
and renders the tobacco more mellow. The ftrength 
of the ſtalk alſo is diffuſed by it through the leaves, 
and the whole maſs becomes equally meliorated.— When 
the leaves are ſtripped from the ſtalks, they are to be 
tied up in bunches or hands, and kept in a cellar or 
other damp place; though if not handled in dry 

weather, 
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Nicotiana. weather, but only during a rainy ſeaſon, it is of little 


conſequence in what part of the houſe or barn they 
are laid up. At this period the tobacco is thoronghly 
cured, and as proper 2 manufacturing with that im- 
ported from the colonies. 

Our author adviſes the tobacco-planter, in his firſt 
trials, not to be too avaricious, but to top his plants 
before they have gained their utmoſt height ; leaving 
only about the middle quantity of leaves directed before, 
to give it a tolerable degree of ſtrength. For tho? this, 
if exceſſive, might be abated during the cure by an in- 
creaſe of ſweating, or be remedied the next ſeaſon by 
ſuffering more . to grow, it can never be added, 
and, without a certain degree of ſtrength, the tobac- 
co will always be taſteleſs, and of little value. On the 
contrary, though it be ever ſo much weakened by 
ſweating, and thereby rendered mild, yet it will never 
loſe the aromatic flavour which accompanied that 
ſtrength, and which greatly adds to its value. A ſquare 
yard of land, he tells us, will rear about 500 plants, 
and allow proper ſpace for their nurture till they are fit 
for tranſplanting. 

Tobacco has ſometimes been preſcribed internally 
in which caſe it proves violently cathartic and emetic, 
occalioning almoſt intolerable cardialgic anxieties. By 
boiling in water its virulence is abated, and at length 
deſtroyed. An extract made by long coction is recom- 
mended by Stahl and other German phy ſicians, as a 
ſafe and moſt eſfectual aperient, expectorant, deter- 

ent, &c. but this medicine, which, according to Dr 
ö is extremely precarious and uncertain in ſtrength, 
has never come into eſteem in this country. Tobacco 
is ſometimes uſed externally in unguents for deſtroy- 
ing cutaneous inſects, eleanſing old ulcers, &c. Beaten 
into a maſh with vinegar or brandy, it has ſometimes 
proved ſerviceable for removing hard tumours of the 
hypochondres: an account is given in the Edinburgh 
Eifays of two caſes of this kind cured by it. The moſt 
common uſes of this plant, however, are, either as a 
ſternutatory when taken by way of ſnuff, as a maſtiea- 
tory by chewing it in the mouth, or as effluvia by 
ſmoking it; and when taken in moderation, it is not 
an unhealthy amuſement. Before pipes were invented, 
it was uſually ſmoked in ſegars, and they are ſtill in 
uſe among ſome of the ſouthern nations. The method 
of preparing theſe is at once fimple and expeditious : 
A leaf of tobacco being formed into a ſmall twilted 
roll, ſomewhat larger than the tem of a pipe, and a- 
bout eight inches long, the ſmoke is conveyed through 
the winding folds which prevent it from expanding, as 
through a tube ; ſo that one end of it being lighted, 
and the other applied to the mouth, it is in this form 
uled without much inconvenience. But, in proceſs of 
time, pipes being invented, they were found more 
commodious vehicles for the ſmoke, and are now 1n 

encral uſe. 

Among all the produQtions of foreign climes in- 
troduced into theſe kingdoms, ſcarce any has been held 
in higher eſtimation by perſons of every rank than to- 
bacco. Ia the countries of which it is a native, it is 
confidered by the Indians as the moſt valuable offer- 
ing that can be made to the beings they worſhip. They 
uſe it in all their civil and religious ceremonies. When 
once the ſpiral wreaths of its ſmoke aſcend from the 
feathered pipe of peace, the compact that has been 
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juſt made is conſidered as ſacred and inviolable. 
wiſe, when they addreſs their great Father, 
guardian ſpirits, reſiding as they believe in eve 
traordinary production of nature, they make liz 
ral offerings to them of this valuable plant, not doubt 
ing but that they are thus ſecured of protection. ; 
Tobacco is made up into rolls by the inhabitants of 
the interior parts of America by means of a machine 
called a ?-bacco-wheel, With this machine they ſpia 
the leaves, after they are cured, into a twiſt of — 
ſize they think fit; and having folded it into rolls of 
about 20 pounds each, they lay it by for uſe, In this 
ſtate it will keep for ſeveral years, aud be continual! 
improving, as it always grows milder. The llliavis 
uſually form it into carrots; which is done by laying a 
number of leaves, when cured, on each other, af. 
ter the ribs have been taken out, and rolling them 
round with pack-thread till they become cemented 
together. Theſe rolls commonly meaſure about 18 
or 20 inches long, and nine round ia the middle part, 
Tobacco forms a very conſiderable article in com. 


or his 


merce ; for an account of which ſee the articles Gras. 


Gow and VirGiNnIA. 


NICTITATING MEMBRANE, a thin membrane 
chiefly found in the bird and fiſh kind, which covers 


the eyes of theſe animals, ſheltering them from the 


duſt or too much light; yet is ſo thin and pellucid, 
that they can fee pretty well through it. 

NEIDUS, among naturaliſts, ſignifies a neſt, or 
proper repoſitory for the eggs of birds, inſe&s, &c, 


where the-young of theſe animals are hatched and 
nurſed. 


NIDIFICATION, a term generally applied to the 
formation of a bird's neſt, and its hatching or bring- 
ing forth its young. See OrniTHoOLOGY. 

NIECE, a brother's or ſiſter's daughter, which in 
the civil law is reckoned the third degree of conſan- 
guinity. _ | 

NIEMEN, a large river of Poland, which riſes in 
Lithuania, where it paſſes by Bielica, Grodno, and 
Konno: it afterwards runs thro' part of Samogitia 
and Ducal Pruffia, where it falls into the lake called 
the Curiſch-haf, by ſeveral mouths, of which the molt 
northern is called the R/, being the name of a town 
it paſſes by. 

NIENBURG, a rich and ſtrong town of Germany, 
in the duchy of Brunſwic- Lunenburg, with a ſtrong 
caſtle. It carries on a conliderable trade in corn and 
wool, and is ſeated in a fertile ſoil on the river Weler, 
E. Long. 9. 26. N. lat. 52. 44. 

NIEPER, a large river of Europe, and one of the 
moſt conſiderable of the North, formerly called the Bo- 
riſthenes. Its ſource is in the middle of Muſcovy, run- 
ning welt by Smolenſko, as far as Orſa; and then 
turns ſouth, paſſing by Mohilow, Bohaczo, Kiow, 
Czyrkaſſy, the fortreſs of Kudak, Deſſau, and Ocza- 
kow, falling into the Black Sea ; as alſo in its courle 
it divides Little Tartary from Budziac Tartary. | 

NIESTER, a large river of Poland, which has ita 
ſource in the Lake Neiſter, in the palatinate of Lem- 
burg, where it paſſes by Halicz, Then it ſcparates 
Podolia and Oczakow Tartary from Moldavia an 
Budziac Tartary; and falls into the Black Sea at 
Belgorod, between the mouths of the Nieper and the 
Danube. 

NIEU- 


Like. Nie! 
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NIEUWENTYT n able philoſopher The Romans, and after them the Jews, divided the Night, 
. earned mathematician, was born at Weſtgraafdyk, night into four parts or watches; the firſt of which Nightin- 


in the year 1654, and became counſellor and burgo- began at ſunſet, and laſted till nine at night, according youu. 
malter of the town of Purmerend, where he was e- to our way of reckoning ; the ſecond Jaſted till mid- 
fleemed for his integrity and learning, and died in night; the third till three in the morning; and the 
1718. He wrote, in Dutch, 1. An excellent trea- fourth ended at ſunriſe, The ancient Gauls and Ger- 
tile, intitled, The Exiſtence of God demonſtrated by mans divided their time not by days but nights ; and 
the works of nature. 2. A refutation of Spino- the people of Iceland and the Arabs do the ſame 
1a, 3. Some pieces againſt the Infiniteſſimals, &c. at this day. The like is obſerved of the Anglo- 
NIGELLA, FENNEL-FLOWER, or Devil in a buſh; Saxons. 
a genus of the pentagynia order, belonging to the po- e a method of catching large and 
lyaudria claſs of plants. There are five ſpecies, all of ſhy fiſh in the night-time. Trout, and many other of 
them natives of the warm parts of Europe, and riſing the better ſorts of fiſh, are naturally ſhy and fearful ; 
from a foot to a foot and an half bigh, adorned with they therefore prey iu the night as the ſecureſt time.— 
blue or yellow flowers. They are propagated by feeds, The method of TI'S; them on this plan is as follows. 
which in a dry and warm fituation will thrive very The tackle muſt be firong, and need not be ſo fine as 
well; and the plants ripen ſeeds in this country, for day-fiſhing, when every thing is ſeen ; the hook 
NIGER, a great river of Africa, ſuppoſed to have muſt be baited with a large earth-worm, or a black 
its origin near that of the Nile; but this is very un- ſnail, and thrown out into the river; there muſt be 
certain, We are aſſured, however, that it is a river no lead to the line, ſo that the bait may not fink, but 
of very great extent : eſpecially if we ſuppoſe, ac- be kept drawling along, upon or near the ſurface. 
cording to the opinion of the beſt modern geographers, Whatever trout 1s near the place will be brought thi- 
that it has its ſource in the kingdom of Gorhan, not ther by the motion of the water, and will ſeize the 
far from the confines of Upper Ethiopia; for then it worm or ſnail. The angler will be alarmed by the 
will croſs almoſt the whole continent of Africa, where noiſe which the fiſh makes in riſing, and is to give him 
it is wideit. In its courſe it receives many conſider- line, and time to ſwallow the hook; then a flight 
able rivers, which {well it high enough to be able at touch ſecures him. The beſt and largeſt trouts are 
all times to carry veſſel3 of good burden; ſo it ſplits found to bite thus in the night; and they riſe moſtly in 
itſelf into ſeveral branches, which uniting again form the ſtill and clear deeps, not in the ſwift and ſhallow 
very large and fertile iſlands, well filled with towns and currents. Sometimes, though there are fiſh about the 
villages. It paſſes alſo through ſeveral lakes, and has place, they will not riſe at the bait; in this caſe the 
many cataracts. After having run from eaſt to weſt, angler muſt put on ſome lead to his line, and fink it 
during a prodigious long courle, it turns at laſt ſhort to the bottom. | 
to the ſouth, at a league and a half diftance from the Nigur- Mare, or [ncubus. See Menicine, n* 430. 
weltern ocean; leaving but a very narrow tract be- Nic T-Walkers, in medicine. See NocTamBuULt. 
tween it and the ſea, into which it opens its way in NicnTt-Walkers, in law, are ſuch perſons as ſleep by Bla. 


lat. 15. 55. after having run about 25 leagues from day and walk by night, being oftentimes pilferers or Cm. 
north to ſouth. Its mouth is ſometimes half a league diſturbers of the public peace. Conſtables are autho- 
broad; but is ſhut up by a bank of quick-ſand called riſed by the common law to arreſt night-walkers and 
the bar of Senegal, where the water is ſo ſhallow, that ſuſpicious perſons, &ce. Watchmen may alſo arreſt 
it is very difficult and dangerous to paſs over it. The night-walkers, and hold them until the morning: and 
bar is formed by the mud and ſand which the river it is ſaid, that a private perſon may arreſt any ſuſpi— 
brings with it during the inundation, and which the cious night-walker, and detain him till he give a good 
lea continually drives back upon the ſhore. This would account of himſelf. One may be bound to the good 
eliectually exclude all ſhipping, had not the violence behaviour for being a night-walker ; and common 
ot the current, and the weight of the waters, made night - walkers, or haunters of bawdy-houſcs, are to be 
two openings or channels, which are commonly called indicted before juſtices of peace, &c. But it is not held 
the paſſes of the bar. The largelt of theſe is gene- lawful for a conſtable, &c. to take up any woman as 
rally not above 150 or 200 fathoms broad, and about a night-walker on bare ſuſpicion only of being of ill 
10 feet deep, ſo that none but barks of 40 or 50 tons fame, unleſs ſhe be guilty of a breach of the peace, or 
cau get through this channel; the other is ſo narrow ſome unlawful a, and ought to be found mifdoing. 
and ſhallow, that it is paſſable by canoes only. Theſe NIGHTINGALE, in ornithology ; a ſpecies of 
channels are not always in the ſame place; for the ri- MoTaciLLa; under which article it happened to be 
Ver, as it is more or leſs ſwelled, or the curreut more omitted. a 

or ſeſs rapid, opens thoſe paſſes ſometimes in one place, The nightingale takes its name from t, and the 
and ſonictimes in another. The bar itſelf alſo fre- Saxon word galan, * to ſing;“ expreſſive of the time 
qutly ſhifts its place; ſo that the iſland of Sene- of its melody. In fize it is equal to the reddart; but 
fel is ſumetimes four leazues diltant from it, at longer-bodied, and more elegantly made. The co- 
Aber times only two. It is this bar only which hin- lours are very plain. The head and back are of a 


ker, ps of 400 or 50 {ons to go up the river. pale tawny, daſhed with olive: the tail is of a deep 

NIGHT, that part of the natural day during which tawny red: the throat, breaſt, and upper part of the 
tie lau is underneath the horizon; or that ſpace belly, of a light gloſſy aſh-colour : the lower belly al- 
wherein it i; duſky. molt white: the exterior webs of the quill-teathere are 


Nieht was originally divided by the Hebrews and of a dull red liſh brown; the interior of brownith aſh— 
aher callern nations into three parts or watches. colour: the irides are hazel, and the rycs remarkably 
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lour. | 

This bird, the moſt famed of the feathered tribe, 
for the variety, length, and ſweetneſs of its notes, vi- 
ſits England the beginning of April, and leaves us in 
Augult. It is a — that does not ſpread itſelf 
over the iſland. It is not found in North Wales; or 
in any of the Engliſh counties north of it, except 


Yorkſhire, where they are met with in great plenty 


about Doncaſter. They have been alſo heard, but 
rarely, near Shrewſbury. It is alſo remarkable, that 
this bird does not migrate ſo far weſt as Devonſhire 
and Cornwall; counties where the ſeaſons are ſo very 
mild, that myrtles flouriſh in the open air during the 
whole year: neither are they found in Ireland. Sib- 
bald places them in his lift of Scotch birds ; but they 
certainly are unknown in that part of Great Britain, 
probably from the ſcarcity and the recent introduction 
of hedges there. Yet they viſit Sweden, a much 
more ſevere climate. In England they frequent thick 
hedges, and low coppices ; and generally keep in the 
middle of the buſh, ſo that they are very rarely ſeen. 
They form their neſt of oak leaves, a few bents and 
reeds, The eggs are of a deep brown, When the 
young ones firſt come abroad, and are helpleſs, the 
old birds make a plaintive and jarring noiſe with a ſort 
of ſnapping as if in menace, purſuing along the hedge 
the paſlengers. 

They begin their ſong in the Hart, and continue 
it the whole night Theſe their vigils did not paſs 
unnoticed by the ancients: the ſlumbers of theſe birds 
were proverbial; and not to reſt as much as the nightin- 
pale, expreſſed a very bad ſleeper (4). This was the 
favourite bird of the Britiſh poet, who omits no op- 
portunity of introducing it, and almoſt conſtantly no- 
ting its love of ſolitude and night. How finely does 
it ſerve to compoſe part of the ſolemn ſcenery of his 
Penſersſo; when he deſcribes it 


In her ſaddeſt ſweeteſt plight, 

Smoothing the rugged brow of night; 

While Cynthia checks her dragon yoke, 

Gently o'cr th' accuſtom'd oak. 

Sweet bird, that ſhunn'ſt the noiſe of folly, 

Moſt muſical, moſt melancholy ! 

"Thee, chauntreſs, oft the woods among, 

I woo to hear thy evening ſong. | 


In another place he ftyles it the ſolemn bird ; and 
again ſpeaks of it, 
As the wakeful bird 
Sings darkling, and, in ſhadieſt covert hid, 
Tunes her nocturnal note. 

The reader will excuſe a few more quotations from 
the ſame poet, on the ſame ſubject; the firſt deſcribes 
the approach of evening, and the retiring of all ani- 
mals to their repoſe. 


Silence accompanied; for beaſt and bird, | 
They to their gratly couch, theſe to their neſts 
Were flunk; all but the wakeful nightingale, 
She all night long her amorous deſcant ſung. 


When Eve paſſed the irkſome night preceding her 
fall, ſhe, in a dream, imagines herſelf thus reproached 
with loſing the beauties of the night by indulging too 
long a repoſe. 


Why ſleep'ſt thou, Eve? now is the pleaſant time, 
The cool, the ſilent, ſave where ſilence yields 


(a) Allan var, i}, 577. both in the text and note, It muſt be remarked, that nightingales ſing alſo in the Gay 
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Nightin- large and piercing : the legs and feet a deep aſh-co- 
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To the night-warbling bird, that now awake 
Tunes ſweeteſt his love-labour'd ſong. 


The ſame birds ſing their nuptial ſong, aud lull 
to reſt. How rapturous are the followtn — 
expreſſive of the delicate ſenſibility of our Milton's ten. 
der ideas! 


The earth 

Gave ſign of gratulation, and each hill; 

oyous the birds; freſh gales and gentle airs 

hiſper'd it to the woods, and from their win 

Flung roſe, flung odours from the ſpicy ſhrub, 
Diſporting, till the amorous bird of night 
onag ſpouſal, and bid haſte the evening ſtar 
On his hill-top to light the bridal lamp. 
Theſe, lull'd by nightingaler, embracing ſlept; 
And on their naked limbs the flowery roof 
Shower'd roſes, which the morn repair'd. 


Theſe quotations from the beſt judge of melody, we 
thought due to the ſweeteſt of our 8 choir · 
iſters; and we believe no reader of taſte will think them 
tedious, | 

Virgil ſeems to be the only poet among the an- 
cients who hath attended to the eircumſtance of this 
bird's ſinging in the night time. 


ualis populed mærens Philomela ſub umbr4 
miſſos queritur fetus, quos durus arator 
Obſervans nido implumes detraxit: at illa 
Flet nottem, ramoque ſedens miſerabile carmen 
Tntegrat, et mæſtis late loco queſtibus implet. 
Georg. IV. I. 5. 


As Philomel in poplar ſhades, alone, 
For her loſt offspring pours a mother's moan, 
Which ſome rough ploughman marking for his prey, 
From the warm neſt, unfledg'd hath dragg'd away; 
Percht on a bough, ſhe all night long complains, 
And fills the grove with ſad repeated ſtrains. F. IWWarton, 
Pliny has deſcribed the warbling notes of this bird, 
with an elegance that beſpeaks an exquiſite ſenſibility 
of taſte, /ib. x. c. 29. 
If the nightingale is kept in a cage, it often begins 
to ſing about the latter end of November, and conti- 
nues its ſong more or leſs till June.—A young canary- 
bird, linnet, ſky-lark, or robin (who have never heard 
any other bird), are ſaid beſt to learn the note of a 
nightingale. 
NIGHT SHADE, in botany. See SoLANUM. 
Deadly Nic ursnHADE. See ArRO A. The berries 
of this plant are of a malignant poiſonous nature; and, 
being of a ſweet taſte, have frequently proved deftruc- 
tive to children. A large glaſs of warm vinegar, ta- 
ken as ſoon as poſſible after eating the berries, will pre- 
vent their bad effects. | 
NIGIDIUS ricvuLvs (Publius), one of the moſt 
learned men of ancient Rome, flouriſhed at the ſame 
time with Cicero. He wrote on various ſubjects; 


but his pieces appeared ſo refined and difficult, that | 


they were not regarded. He aſſiſted Cicero, with 
great prudence, in defeating Catiline's conſpiracy, and 
did him many ſervices in the time of his adverſity. He 
adhered to Pompey, in oppoſition to Czar; which 
occaſioned his exile, he dying in baniſhment. Cicer® 
who had always entertained the higheſt eſteem for him, 
wrote a beautiful conſolatory letter to him, (the! zi 
of lib. 4. ad Familiares.) 
NIGRITIA. See NeGROLAND. 3 
NILE, a great river of Egypt in Africa, ar 
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in Abyſſinia, in abont eight degrees 
| north latitude. It runs generally from ſouth to north 
nm through Abyſſinia, Senna, and Nubia, into Egypt in 
one ſtream, till it comes below Cairo to the Delta, 
where it divides into ſeveral branches, the two princi- 
al of which diſcharge themſelves into the Mediterra- 
__ the one at Damietta, and the other at Roſetta. 
There are ſeveral cataracts in this river in Upper E- 
ypt, but not ſo dreadful as ancient authors have re- 
1 There are great rejoicings every year in E- 

t when the Nile riſes to a certain height, becauſe 
their future harveſt depends upon it. At the time of 
its riſing they publiſh every day how many cubits 
and inches it is riſen, But to know this, we mult re- 
member, that each cubit contains 24 inches: when the 
water is augmented to 16 cubits, then they open a 
ſuice, which runs croſs the city of Cairo; and when it 
is come to 22 cubits, it is reckoned very advantageous, 
if it aſcends no higher: but if it riſes to 24, it puts 
them into a terrible conſternation, and then they pub- 
liſh that it extends from one mountain to the other. 
They are likewiſe in a great fright when the wa— 
ter aſcends very ſlowly, becauſe they are then afraid 
that it will not riſe high enough to render the land fer- 
tile. The inundation generally continues from the 2oth 
of July to the beginning of November; at which time 
the dry land begins to appear, if it can be called dry, 
after it has been ſo long ſoaked in the water. As ſoon 
as the land is fit, they ſow their corn, and in April it 
becomes yellow and fit for reaping. When the water 
is let into the great canal, it is conveyed from thence 
into reſervoirs and ciſterns, to be diſtributed into their 
fields and gardens. But all the low wet places are 
ſowed with rice, which grows beſt in the water. This 
overflowing of the Nile is owing to the great rains 
which fall annually between the tropics upon the high 
mountains of Abyſſinia, near which the Hot of the 
Nile is, and from which the water falls down in great 
torrents into that river. The Nile does not contain 
a great number of fiſh, perhaps becauſe there are ſo 
many crocodiles and other voracious animals. 'The 
water, when it is clear, is very fit for drinking. 

NIMBUS, in antiquity, a circle obſerved on cer- 
tain medals, or round the heads of ſome emperors ; 
in'wering to the circles of light drawn round the 
images of ſaints. | 

NIMEGUEN, a large, handſome, and ſtrong town 
of the Netherlands, and capital of Dutch Guelder- 
and, with a citadel, an ancient palace, and ſeveral 
forts, It is noted for the peace concluded there in 
1079. It has a magnificent town-houſe, and the in- 
labicants are greatly addicted to trade. It is ſeated on 
the Vahal or Wahal, between the Rhine and the 
Maeſe, in Long. 5. 50. Lat. 51. 55. 

NIMETULAHITES, a kind of Turkiſh monks, 
lo called from their founder Nimetulahi, famous for 
lis dorines and the auſterity of his life. 

NIMPO, a city and ſea-port town of China, in 
the province of Chekiang. It is ſeated on the eaſtern 
a of China, over-againſt Japan. It is a city of the 
"rank, and ſtands at the confluence of two ſmall 
mers, which, after their union, form a channel that 
aches to the ſea, and is deep enough to bear veſſels 
of C0 tons burthen. The walls of Nimpo are 5-00 
Recs in circumference, and are built with free-ſtone. 
| 2 


n has its ſource 
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There are five gates, beſides two water-gates for the Ninevet: 


paſſage of barks into the city; a tower ſeveral ſtories 
high, built of bricks; and a long bridge of boats, 
faſtened together wich iron chains, over a very broad 
canal. 
a very kigh rock, by the foot of which all veſſels muſt 
neceſſarily paſs. The Chineſe merchants of Siam and 
Batavia go to this place yearly to buy filks, which 
are the fineſt in the empire. They have alſo a great 
trade with Japan, it being but two days ſail from 
hence: thither they carry filks, ſtuffs, ſugar, drugs, 
and wine; and bring back copper, gold, and ſilver. 
E. Long. 122. o. N. Lat. 30. o. 

NINEVEH (anc. geogr.), a city of Aſſyria, which 
is thought to be one of the moſt ancient in the world. 
It was enlarged by Ninus, who ſome take to be the 
Nimrod of Moſes. When Jonas went to preach againſt 
it, he was ſaid to be three days in paſſing through it. 
It was a long while the capital of the Aſſyrian em- 


pire; but is now ruined, and it is hard to find the place 


where it ſtood, | 

NINON LExcCLos, a celebrated lady in the court 
of France, was of a noble family, and born at Paris in 
the year 1615; but rendered herſelf famous by her 
wit and gallantries. Her mother was a lady of exem- 
plary piety ; but her father early inſpired her with 
the love of pleaſure. Having loſt her parents at 14 
years of age, and finding herſelf miſtreſs of her own 
actions, ſhe reſolved never to marry: ſhe had an in- 
come of 10,000 livres a-year;z and, according to the 
leſſons ſhe had received from her father, drew up a 
plan of life and gallantry, which ſhe purſued till her 
death. Never delicate with reſpe&t te the number, 
but always in the choice, of her pleaſures, ſhe ſacrificed 
nothing to intereſt ; but loved only while her taſte for 
it continued; and had among her admirers the greateſt 
lords of the court. But though ſhe was light in her 
amours, ſhe had many virtues. —She was conſtant in 


her friendſhips; faithful to what are called the /aws 


of honour ; of ſtri veracity; diſintereſted; and more 
particularly remarkable for the exacteſt probity. 
Women of the moſt reſpeRable characters were proud 
of the honour of having her for their friend: at her 
houſe was an aſſemblage of every thing moſt agree- 
able in the city and the court; and mothers were ex- 
tremely deſirous of ſending their ſons to that ſchool of 
politeneſs and good taſte, that they might learn ſenti- 
ments of honour and probity, and thoſe other virtues 
that render men amiable in ſociety. But the illuſtrious 
Madame de Sevigne with great juſtice remarks in her 
letters, that this ſchool was dangerous to religion and 
the Chriſtian virtues ; becauſe 33 Lenclos made 
uſe of ſedueing maxims, capable of depriving the mind 
of thoſe invaluable treaſures. Ninon was eſteemed 
beautiful, even in old age; and is faid to have inſpired 
violent paſſions at 80. She died at Paris in 1705. 
This lady had ſeveral children; one of whom, named 
Chevalier de Villiers, occaſioned much diſcourſe by 
the tragical manner in which he ended his life. He 
became in love with Ninon, without knowing that ſhe 
was his mother; and when he diſcovered the ſecret of 
his birth, ſtabbed himſelf in a fit of deſpair, There have 
been publiſhed the pretended Letters of Ninon Lenelos 
to the marquis de Sevigne. 
NINTH, ia muſic. See IxTErvaLl. 
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NINUS, the firſt king of the Aſſyrians, was, it is 
ſaid, the fon of Belus, It is added, that he enlarged 
Nineveh and Babylon; conquered Zoroalter king of 
the Bactrians; married Semiramis of Aſcalon; ſub— 
dued almoſt all Aſia; and died after a glorious reign 
of 52 years, about 1150 B. C.; but all theſe facts are 
uncertain, See SEMIRAMIS. 

NIO, an iſland of the Archipelago, between Naxi 
to the north, Armago to the ealt, Santerino to the 
ſouth, and Sikino to the weſt, and is about 35 miles 
in circumference. It is remarkable for nothing but 
Homer's tomb, which they pretend is in this iland; 
for they affirm that he died here in his paſſage from 
Samos to Athens. The iſland is well cultivated, and 
not ſo-ſteep as the other iſlands, and the wheat which 
it produces is excellent; but oil and wood are ſcarce. 
It is ſubje& to the Turks. E. Long. 25. 53. N. Lat. 

6. 35. | 
, [OBE, in fabulous hiſtory, the daughter of Tan- 
talus, and the wife of Amphion king of Thebes, was 
a princeſs of great beauty; but being the mother of 
ſeven ſons and as many daughters, ſhe had the pre- 
ſumption to prefer herſelf to Latona, who had only 
Apollo and Diana. L.atona enraged at this contempt, 
cauſed Apollo and Diana to kill Niobe's 14 children 
with their arrows, the former ſlaying the ſons, and 
the latter the daughters, in the embraces of their 
mother. On which Niobe being filled with the deepeſt 
grief, Jupiter, in compaſſion to her inceſſant tears, 


' turned her into ſtone. 


NIPHON, the largeſt of the Japan iſlands, being 
600 miles long, and too broad. See Jarax. 

NIPPERS, in the menage, are four teeth in the 
fore-part of a horſe's mouth, two in the upper, and 
two in the lower jaw. A horſe puts them forth be- 
tween the ſecond and'third year. 

NIPPLES, in anatomy. See there, n“ 376, o. 

NIPPLE-worr, in botany. Sce Larsana. 

NISI rarvs, in law, a judicial writ which lies in 
caſes where the jury being impanelled and returned 
before the juſtices of the bank, one of the parties re- 
queſts to have ſuch a writ for the caſe of the country, 
in order that the trial may come before the juſtices in 
the ſame county on their coming thither. The pur- 


port of a writ of % prius is, that the ſheriff is thereby 


commanded to bring to Weſtminſter the men impa- 
nelled, at a certain day, before the juſtices, ** iii 
prius juſticiarii domini regis ad aſſiſas capiendas vene- 
rint.“: 

NISIBIS (anc. geog.), a city both very ancient 
and noble, ſituate in a diftri called Mygdonia, in the 
north of Meſopotamia, towards the Tigris, from 
which it is diſtant two days journey. Some aſcribe 
its origin to Nimrod, and ſuppoſe it to be the Achad 
of Myſes. The Macedonians called it Antiochia of 
Mygdania, (Plutarch); fituate at the foot of mount 
Matius, (Strabo). It was the Roman bulwark againſt 
the Parthians and Perſians, down to the emperor Jo- 
vianus; who, by an ignominious peace, delivered it 
up to the Perſians. A colony, called Septimia Neſi- 
bitana.— Another Ni/ibis, of Aria, (Ptolemy ), near the 
lake Arias, 

NISMES, an ancient, large, and flouriſhing town 
of France, in Languedoc, with a biſhop's ſee, and an 
academy, There are ſeveral monuments of antiquity, 
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of which the amphitheatre is the princi : 
the Romans. The maiſon el on * - by Ni 
houſe, is a piece of architeQure of the Corinthian o. Ni 
der, and one of the fineſt in the world, The whey a 
of Diana is in part gone to ruin. It was taken by 
the Engliſh in 1417. The inhabitants were all Cal 
viniits; but Lewis XIV. demoliſhed their church in 
1685, and built a caſtle to keep them in awe, It i 
ſeated in a delightful plain, abounding in wine 
game, and cattle, - E. Long. 4. 26. N. Lat. 43. 4 

NITHSDALE, NirspaL , or Niddfl, 
diviſion of Dumfriesſhire in Scotland, lying to the 
weltward of Anandale, It is a large and mountainous 
tract, deriving its name from the river Nid, which 
iſſues from a lake called Lach- cure, runs by the towns 
of Sanquhar, Morton, and Drumlanrig, and diſcharges 
itſelf into the Solway Frith. This country was for- 
merly ſhaded with noble foreſts, which are now almoſt 
deſtroyed; ſo that, at preſent, nothing can be more 
naked, wild, and ſavage. Yet the bowels of the earth 
yields lead, and, as. is faid, filver and gold: the moun- 
tains are covered with ſheep and black cattle; ard 
here are ſtill ſome conſiderable remains of the ancient 
woods, particularly that of Holywood, three miles 
from Dumfries, noted for an handſome church built 
out of the ruins of an ancient abbey; and alſo for bein 
the birth-place of the famous aſtrologer, hence called 
Joannes de Sacro Boſco. 

NITRE, or $ALTPETRE. 
no 184. 

Calcareous Nirxx. Ibid. no 191, 

Cubic NirRE. Ibid. n* 185. 

NITROUS, any thing impregnated with nitre. 

Nitrous Air. See Arr, n® 36, 39.; Evnpiont- 
TER, note (B); and Alx, in the ArrENDIx. 

NIVELLE, a town of the Auftrian Netherlands 
in the province of Brabant, remarkable for its abbey 
of Canoneſſes. Here is a manufacture of cambrics, 
and the town enjoys great privileges. The abbey juſt 
mentioned is inhabited by young ladies of the firlt 
quality, who are not confined therein as in nunneries, 
but may go out and marry whenever they ſee conve- 
nient, or a proper match offers. E. Long. 4. 20. 
N. Lat. 50. 46. 

NivELLE de la Chauſſee (Peter Claude), a comic 
poet, born at Paris; acquired great reputation by in- 
venting a new kind of entertainment, which was called 
the Weeping Comedy. Inſtead of imitating Arilto- 
phanes, Terence, Moliere, and the other celebrated 
comic poets who had preceded him; and inſtead of 
exciting laughter by painting the different ridiculous 
characters, giving ftrokes of humour and abſurdities 
in conduct; he applied himſelf to repreſent the weak- 
neſſes of the heart, and to touch and ſoften it. In 
this manner he wrote five comedies: 1. La fauſe Anti- 
pathie. 2. Le Prejuge d la Mode; this piece met with 
great ſucceſs. 3. Melanide. 4. Amour pour Amur; 
and, 5. L. Ecole des Meres. He was received into the 
French academy in 1736 ; and died at Paris in 1754» 
at 63 years of age. He alſo wrote a tragedy, intitled, 
Maximianus ; and an epiſtle to Clio, an ingenious di- 
daQtic poem. 1 

NIVERNOIS, a province of France, with the title 
of a duchy, between Burgundy, Bourbonnois, and Bart. 


It is pretty fertile in wine, fruit, and corn; except 5 


oil, 


See Cuxuisrzr, 
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++ called Morvant, which is a mountainous-country, 
Pa barren. There is agreat deal of wood, and ſeveral 
iron mines; 28 alſo mines of pit -· coal, which ſerves to 
work their forges. This province is watered by a 

-eat number of rivers ; of which the Allier, the 
Lie, and the Vonne, are navigable. Nevers is the 
capital city. ; : 

NIXAPA, a rich and confiderable town in New 
Spain, with a rich convent of Dominicans. The coun- 
try about it abounds in cochineal, indigo, and ſugar. 
E. Long. 97. 25. N. Lat. 15. 20. 

NO, (Jeremiah, Ezekiel), No-Ammon, (Nabum); 
a conſiderable city of Egypt, thought to be the name 
of an idol which agrees with Jupiter-Ammon. The 
Septuagint tranſlate the name in Ezekiel, Diaſpolis, 
« the city of Jupiter.” Bochart takes it to be Thebes of 
Egypt; which, according to Strabo and Ptolemy, 
was called Dioſpolis. Jerome, after the Chaldee para- 
phraſt Jonathan, ſuppoſes it to be Alexandria, named 
by way of anticipation z or an ancient city of that 
name is ſuppoſed to have ſtood on the ſpot where 
Alexandria was built. 

No-Man's- Land, a ſpace between the after-part of 
the belfrey and the fore-part of a ſhip's boat, when 
the ſaid boat is towed upon the booms, as in a deep- 
waiſted veſſel, Theſe booms are laid from the fore- 
caſtle nearly to the quarter-deck, where their after- 
ends are uſually ſuſtained by a frame called the gal- 
laws, which conſiſts of two ſtrong poſts, about fix feet 
high, with a croſs piece reaching from one to the 
other, athwart-ſhips, and ſerving to ſupport the ends 
of thoſe booms, maſts, and yards, which lie in reſerve 
to ſupply the place of others carried away, &. The 
ſpace called No-man's-land is uſed to contain any 
blocks, ropes, tackles, &c. which may be neceſſary on 
the forecaltle, It probably derives this name from its 
ſituation, as being neither on the ftarboard nor lar- 
board fide of the ſhip, nor on the waiſt or forecaſtle; 
but, being ſituated in the middle, partakes equally of 
all thoſe places. 

NOAH, a famous patriarch, was the ſon of La- 
mech, and was born in 2978 B. C. He alone with 
his family were preſerved from the univerſal deluge, 
when God exterminated the reſt of the human race 
on account of their crimes. Having by the divine 
command built an ark, be entered it with his wife, 
his three ſons and their wives, and animals of every 
kind, who were to multiply upon the carth after the 
deluge. Noah and all the living creatures flaid a year 
in that veſſel; and, on his coming out, he immediately 
expreſſed his gratitude by — — an altar to the 
Lord, and offering ſacrifices. On which God bleſſed 
Noah and his family, and promiſed that the waters 
ſhould no more overflow the whole earth. He died 
at the age of 950, 350 years after the deluge; leaving 
three ſons, Shem, Ham, and Japheth, from whom 
ſprung the whole human race. 

NOBILIARY, in literary hiſtory, a book con- 
taining the hiſtory of the noble families of a nation, 
or province: ſuch are Choriere's Nobiliary of Dau- 
Phine, and Caumartin's Nobiliary of Provence. The 

ermans are ſaid to be particularly careful of their 
pabiliaries in order to keep up the dignity of their 

ies. 


NOBILITY, a quality that ennobles, and raiſes 


a perſon poſſeſſed of it above the rank of a com- Nobility. 


moner. 

The origin of nobility in Europe is by ſome referred 
to the Goths; who, after they had ſeized a part of 
Europe, rewarded their captains with titles of honour, 
to diltinguiſh them from the common people. — In this 
piace we ſhall conſider the manner in which they may 
be created, and the incidents attending them. 

1. The right of peerage ſeems to have been origi- 
nally territorial; that is, annexed to lands, honours, 
caſtles, manors, and the like, the proprietors and 
poſſeſſors of which were (in right of thoſe eſtates) 
allowed to be peers of the realm, and were ſummoned 
to parliament to do ſuit and ſervice to their ſovereign : 
and, when the land was alienated, the dignity paſſed 
with it as appendant. Thus the biſhops ſtill ſit in the 
houſe of lords in right of ſucec ſſion to certain ancient 
baronies annexed, or {ſuppoſed to be annexed, to their 


epiſcopal lands; and thus, in 11 Hen. VI. the poſ- 


ſeſſion of the caſtle of Arundel was adjudged to confer 
an earldom on its poſſeſſor. But afterwards, when 
AL1ENAT1ONS grew to be frequent, the dignity of peer- 
age was confined to the lineage of the party ennobled, 
and inſtead of territorial became perſonal. Actual 
proof of a tenure by barony became no longer neceſſary 
to conſtitute a lord of parliament ; but the record of 
the writ of ſummons to him or his anceſtors was admit- 


teck as a ſufficient evidence of the tenure, 


Peers are now created either by writ or by patent: 
for thoſe who claim by preſcription muſt ſuppoſe 
either a writ or patent made to their anceſtors ; tho? 
by length of time it is loſt. The creation by writ, or 
the king's letter, is a ſummons to attend the houſe of 
peers, by the ſtyle and title of that barony which the 
king is pleaſed to confer : that by patent is a royal 
grant to a ſubject of any dignity and degree of peer- 
age. The creation by writ is the more ancient way; 
but a man is not ennobled thereby, unleſs he actually 
take his ſeat in the houſe of lords : and ſome are of 
opinion that there mult be at leaſt two writs of ſum- 
mons, and a fitting in two diſtinct parliaments, to 
evidence an hereditary barony: and therefore the 
moſt uſual, becauſe the ſureſt, way is to grant the 


dignity by patent, which endures to a man and his heirs. 
according to the limitations thereof, though he never 
himſelf makes uſe of it. Yet it is frequent to call up 


the eldeit ſon of a peer to the houſe of Jords by writ 
of ſummons, in the name of his father's barony: be- 


cauſe in that caſe there is no danger of his children's. 


loſing the nobility in caſe be never takes his ſcat; for 
they will ſucceed to their grandfather. Creation by 
writ has alſo one advantage over that by patent : for 
a perſon created by writ holds the dignity to him and 
his heirs, without any words to that purport in the 
writ ; but in latters patent there mult be words to 
direct the inheritance, elſe the dignity endures only to 
the grantee for life. For a man or woman may be 
created noble for their own lives, and the dignity not 
deſcend to their heirs at all, or deſcend only to ſome 
particular heirs: as where a peerage is limited to a 
man and the heirs male of his body by Elizabeth his 
preſent lady, and not to ſuch heirs by auy former or 

future wife. 
2. Let us next take a view of a few of the principal 
incidents attending the nobility, —exclufive of their 
capacity. 
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counſellors of the crown, both of which we have 
conſidered under the articles Loꝶ ds and Partiament. 
And firſt we muſt obſerve, that in criminal caſes a 
nobleman ſhall be tried by his peers. The great are 
always obnoxious to popular envy : were they to be 
judged by the people, they might be in danger from 
the prejudice of their judges; and would moreover be 
deprived of the privilege of the meaneſt ſubjects, that 
of being tried by their equals, which is ſecured to all 
the realm by magna carta, c. 29. It is ſaid, that 
this does not extend to biſhops; who, though they 
are lords of parliament, and ſit there by virtue of their 
baronies which they hold jure eccle/te, yet are not en- 
nobled in blood, and conſequently not peers with the 
nobility. As to peereſſes, no proviſion was made for 
their trial when accuſed of treaſon or felony, till after 
Eleanor ducheſs of Glouceſter, wife to the lord pro- 
teQor, had been accuſed of treaſon, and found guilty 
of witchcraft, in an ecclefiaſtial ſynod, through the 
intrigues of cardinal Beaufort. This very extraordi- 
nary trial gave occaſion to a ſpecial ſtatute, 20 Hen. 
VI. c. g. which enaQts, that peereſſes, either in their 
own right or by marriage, ſhall be tried before the 
ſame judicature as peers of the realm. If a woman, 
noble in her own right, marries a commoner, ſhe 
fill remains noble, and ſhall be tried by her peers : 
but if ſhe be only noble by marriage, then by a ſecond 
marriage with a commoner ſhe Joſes her dignity ; 
for by marriage it is gained, by marriage it is alſo 
loſt. Yet if a ducheſs-dowager marries a baron, ſhe 
continues a ducheſs (till ; for all the nobility are pares, 
and therefore it is no degradation. A peer or peereſs 
(either in her own right or by marriage) cannot be 
arreſted in civil caſes: and they have alſo many pecu- 
liar privileges annexed to their peerage in the courſe 
of judicial proceedings. A peer ſitting in judgment, 
gives not his verdi& upon oath, like an ordinary jury- 
man, but upon his honour ; he anſwers alſo to bills in 
chancery upon his honour, and not upon his oath : 
but, when he is examined as a witneſs either in civil 
or criminal caſes, he muft be ſworn ; for the reſpe& 
which the law ſhews to the honour of a peer does not 
extend ſo far as to overturn a ſettled maxim, that 12 


udicis non creditur niſi juratis. The honour of peers 


is however ſo highly tendered by the law, that it is 
much more penal to ſpread” falſe reports of them, 
and certain other great officers of the realm, than 
of other men: ſcandal againſt them being called 
by the peculiar name of /ſcandalum magnatum, and 
ſubjected to peculiar puniſhment by divers ancient 
ſtatutes. 

A peer cannot loſe his nobility but by death or 
attainder; though there was an inſtance, in the reign 
of Edward the fourth, of the degradation of George 
Nevile duke of Bedford by a& of parliament, on 
account of his poverty, which rendered him unable to 
ſupport his dignity. But this is a fingular inſtance : 
which ſerves at the ſame time, by heving happened, 


to ſhew the power of parliament ; and, by having hap- 


pened but once, to ſhew how tender the parliament 
hath been, in exerting ſo high a power. It hath been 
ſaid indeed, that if a baron waſtes his eſtate, ſo 
that he is not able to ſupport the degree, the king 
may degrade him: but it is expreſsly held by later 
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authorities, that a peer cannot be degraded but 
of rarli»ment. . er by ad Noll, 


NOBLE, a money of account containing fix ſhillingy Noel 
and eight pence. 5 
The noble was anciently a real coin ſtruck in the 


reign of Edward III. and then called the penny 9 

gold; but it was afterwards called a roſ2-noble 92 

o __ ſtampted with a roſe: it was current at 
s. 8. 

NOCERA, an ancient town of Italy, in the duch 
of Spoletto, and in the territory of the pope, with 6 
biſhop's ſee ; ſeated at the foot of the Appenuines, E 
Long. 12. 55. N. Lat. 43. 2. f 

Terra Noctriana, Earth of Nocera, in the ma- 
teria medica, a ſpecies of bole remarkably heayy, 
of a greyiſh-white colour, of an infipid taſte, and 
generally with ſome particles in it which prit between 
the teeth. It is much eſteemed by the Italians, as a 
remedy for venomous bites, and in fevers; but, ex- 
cepting as an abſorbent and aſtringent, no dependence 
is to be had on it. . 

NOCTAMBULI, NocrtamnuLonts, or Night- 


walkers ; a term of equal import with /omnambuli, 


applied to perſons who have a habit of rifng and 


walking about is their fleep. The word is a compound 
of the Latin u, © night,” and ambulo, © I walk.” 

Schenckius, Horltius, Clauderus, and Hildanys, 
who have wrote of ſleep, give us divers unhappy 
hiſtories of ſuch noctambuli. When the diſeaſe is mo- 
derate, the perſons affected with it only repeat the 
actions of the day on getting out of bed, and go 
quietly to the places they frequented at other times ; 
but thoſe who have it in the molt violent degree, go up 
to dangerous places, and do things which would terrify 
them to think of when they are awake. Theſe are by 
ſome caled /unatic night-walkers, becauſe fits are ob- 
ſerved to return with the moſt frequency and violence 
at the changes of the moon. —For the cure ſome re- 
commend purging and a cooling regimen : others are 
of opinion that the beſt method is to place a veſlel of 
water at the patient's bed- ſide in ſuch a manner that 
he will naturally ſtep into it when he gets out of bed; 
or if that ſhould fail, a perſon ſhould fit up to watch 
and heat him every time it happens. 

NOCTILUCA, a ſpecies of phoſphorus, ſo called 
becauſe it ſhines in the dark without any light being 
thrown upon it: ſuch is the phoſphorus made of 
urine. 

NOCTURNAL, ſomething relating to the night, 
in contradiction to diurnal. 

NocTturnat, Ned@urlabium, an inftrument chiefly 
uſed at ſea, to take the altitude or depreſſion of ſome 


ſtars about the pole, in order to find the latitude and 
hour of the night. 


Some noQurnals are hemiſpheres, or planiſpheres, 
on the plane of the equinoctial. Thoſe commonly in 
uſe among ſeamen are two; the one adapted to the 
polar ſtar, and the firſt of the guards of the little bear; 
the other to the pole ſtar, and the pointers of the 
great bear, 

This inſtrument conſiſts of two circular plates, P- 
plied to each other. The greater, which has 4 
handle to hold the inftrument, is about 23 inches dia- 
meter, and 1s divided into twelve parts, agreeing to the 


twelve months; and each month ſubdivided iuto 775 
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ach day; and ſo as that the middle of the handle 
correſponds to that day of the year wherein the ſtar 
here regarded has the ſame right aſcenfion with the 
ſon. Ik the inflrument be fitted for two ſtars, the 
handle is made moveable, The upper left circle. is 
divided into twenty-four equal parts for the twenty- 
four hours of the day, and each hour ſubdivided into 

garter. Theſe twenty-four hours are noted by 
twenty-four teeth to be told in the night. Thoſe at 
the hours 12, are diſhinguiſhed by their length. 

In the centre of the two circular plates is adjuſted a 
long index, moveable upon the upper plate. And 
the three pieces, Viz. the two circles and index, are 
joined by a rivet which is pierced through the centre 
with a hole, through which the ſtar is to be obſerved. 

To uſe the — turn the upper plate till the 
long tooth, marked 12, be 2 the day of the 
month on the under plate: then, bringing the in- 
firument near the eye, ſuſpend it by the handle with 
the plane nearly parallel to the equinoctial; and 
viewing the pole ſtar through the hole of the centre, 
turn the index about, till, by the edge coming from 
the centre, you ſee the bright ſtar or guard of the 
little bear, (if the inſtrument be fitted to that ſtar) : 
then that tooth of the upper circle, under the edge of 
the index, is at the hour of the night on the edge of 
the hour-circle : which may be known without a light, 
by counting the teeth from the longeſt, which is for 
the hour 12. | 

NODATED nyyErBOLA, a name given by Sir 
Iſaac Newton to a kind of hyperbola, which, by 
turning round, decuſſates or eroſſes itſelf. 

NOD E, a tumour arifing on the bones, and uſually 
proceeding from ſome venereal cauſe; being much the 
ſame with what is otherwiſe called exo/tofts. 

NODES, in aftronomy, the two points where the 
orbit of a planet interſects the ecliptic. 

Such are the two points C and D; of which the node 
C, where the planet aſcends northward above the 
plane of the ecliptic, is called the aſcending node, or 
the dragon's head, and is marked thus . The other 
node D, where the planet deſcends to the ſouth, is 
= the deſcending node, or the dragon's tail, mark- 
ed thus V. | 

The line CD, wherein the two circles CE D F and 
CGDH interſeR, is called the /ine of nodes. It ap- 
prears from obſervation, that the line of the nodes of 
all the planets, conſtantly changes its place, and ſhifts 
its ſituation from eaſt to weſt, contrary to the order 
of the ſigns ; and that the line of the moon's nodes, 
by a retrograde motion, finiſhes it circulation in the 
compaſs of 19 years; after which time, either of the 
nodes having receded from any point of the ecliptic, 
returns to the ſame again; and when the moon is in 
the node, ſhe is alſo ſeen in the ecliptic. If the line 
of nodes were immoveable, that is, if it had no other 
motion than that whereby it is carried round the ſun, 
t would always look to the ſame point of the ecliptic, 
or would keep parallel to itſelf, as the axis of the 
earth does, | 

From what jhath been ſaid, it is evident, that the 
moon can never be obſerved preciſely in the ecliptic, 
ut twice in every period ; that is, when ſhe enters 
the nodes. When ſhe is at her greateſt diſtance from 
the nodes; viz. in the points E, F, ſhe is ſaid to be 
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in her limits. 


The moon muſt be in or near one of the nodes, when 
there is an eclipſe of the ſun or moon. 

To make the foregoing account of the motion of 
moon's nodes ſtil] clearer, let the plane of n 2. 761d. 
repreſent that of the ecliptic, S the ſun, T the centre 
of the earth, L the moon in her orbit DN AA. Nn 
is the line of the nodes paſſing between the quadrature 
Q, and the moon's place L, in her laſt quarter. Let 
now LP, or any part LS, repreſent the exceſs of 
the ſun's action at T'; and this being reſolved into the 
force L R, perpendicular to the plane of the moon's 
orbit, and PR parallel to it, it is the former only 
that has any effect to alter the poſition of the orbit, 
and in this it is wholly exerted. Its effect is twofold : 
1. It diminiſhes its inclination by a motion which we 
may conceive as performed round the diameter Da, to 
which L T is perpendicular. 2. Being compounded 
with the moon's tangential motion at L, it gives it 
an intermediate direction L ?, through which, and the 
centre, a plane being drawn, muſt meet the ecliptic 
nearer the conjunction C than before. 

NODUS, or node, in dialling, a certain point or 
pole in the gnomon of a dial, by the ſhadow or light 
whereof either the hour of the day in dials without 
furniture, or the parallels of the ſun's declination, and 
his place in the ecliptic, &c. in dials with furniture, 
are ſhewn, See DiaLLING. | 

NOEOMAGUS utEexvuviokum, (Ptol.) ; thought 
to be the Civitas Lexoviorum of the lower age. Now 
Lifieux, a city in Normandy.—Another of the Trica- 
ftini ; a town of Gallia Narbonenſis; thought to be 
S. Pol de Trois Chateaux, ſix miles to the welt of Ny- 
ons in Davphine. 

NOETIANS, in church-hiſtory, Chriſtian heretics 
in the third century, followers of Noetius, a philoſo- 

her of Epheſus, who pretended that he was another 
Moſes ſent by God, and that his brother was a 
new Aaron. His hereſy conſiſted in affirming that 
there was but one perſon in the Godhead; and that 
the Word and the Holy Spirit were but external de- 
nominations given to God in conſequence of different 
operations : that as Creator, he is called Father ; as 
Incarnate, Sen; and as deſcending on the apoſtles, 
Holy Ghoſt. | 

NOLA, a very ancient city, formerly populous and 
ſtrong, ſituate in a plain to the north-eaſt of Veſuvius 
in Campania, ſaid to be built by the Chalcidians, 
(Juſtin, Silius Italicus); according to others, by the 
Tuſcans. At this place Hannibal met with the firſt 
check by Marcellus. Veſpaſian added the appellation 
Auguſta Colonia, (Frontinus). At this place, or in 
its neighbourhood, Auguſtus is ſaid to have expired. 
At this day retaining its old name, but fallen ſhort of 
its ancient ſplendour. A town of the kingdom of 
Naples. E. Long. 15. N. Lat. 41. 5. 

NOLLE yrostqQy1, is where a plaintiff in an ac- 
tion does not declare in a reaſonable time; in which 
caſe it is uſual for the defendant's attorney to enter a 
rule for the plaintiff to declare, aiter which a 20 
pros may be entered. A nolle proſegui is eſteemed a 
voluntary confeſſion, that the plaintiif has no cauſe of 
action: and therefore if a plaintiff enter his 19//- pro- 

ſequi, he ſhall be amerced ; and if an informer caule 
the ſame to be entered, the defendant ſhall have coits. 
hs eat  NOMADES, 


Nodus 


l 
Nolle. 
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N O M 
NOMAD ES, a name given, in antiquity, to ſeve- 


ral nations or people whoſe whole occupation was 
to feed and tend their flocks; and who had no fixed 
lace of abode, but were conſtantly ſhifting, accord- 
ing to the conveniencies of paſturage.— The word 
comes from the Greek »vi«, paſco, I feed.” 
The moſt celebrated among the Nomades were 


[thoſe of Africa, who inhabited between Africa, pro- 


perly ſo called, to the eaſt, and Mauritania to the 
weſt. They are alſo called Numidæ, or Numidians.— 
Salluſt ſays, they were a colony of Perſians brought 
into Africa with Hercules. 

The Nomades of Aſia inhabited the coaſts of the 
Caſpian Sea.—The Nomades of Scythia were the in- 
habitants of Little Tartary; who till retain the an- 
cient manner of living. EY. 

NOMA RCHA, in antiquity, the governor or com- 
mander of a nome, or nomos.— Egypt was anciently 
divided into ſeveral regions or quarters, called mes, 


from the Greek 1w®;, taken in the ſenſe of a divition; 
and the officer who had the adminiſtration of each 


nome, or nomos, from the king, was called monarcha, 


from #@- and «px», *. command.”?. 


NOMBRE-pE Dios, a town of Mexico, in the 
province of Darien, a little to the eaſtward of Porto- 
Bello. It was formerly a famous place; but it is now 
abandoned, on account of its unhealthy ſituation, W. 
Long. 78. 35. N. Lat. 9. 43. 

NOMBRIL roi, 1a heraldry, is the next below 


the feſs point, or the very centre of the eſcutcheon. 


Suppoting the eſcutcheon divided into two equal 


parts below the feſs, the firſt of theſe diviſions is the 


nombril, and the lower the baſe. 

NOME, or Nauk, in algebra, denotes any quan- 
tity with a fign prefixed or added to it, whereby it is 
connected with ſome other quantity, upon which the 
whole becomes a binomial, trinomial, or the like. See 
ALGEBRA, 

NOMENCLATOR, in Roman antiquity, was 
viſually a flave who attended upon perſons that ſtood 
candidates for offices, and prompted or ſuggeſted to 
them the names of all the citizens they met, that they 
might court them and call them by their names, 


which among that people was the higheſt piece of ei- 


vility. 

NoukxverAross, among the botanical authors, 
are thoſe who have employed their labours about 
ſettling and adjuſting the right names, ſynonyms, and 
etymologies of names, in regard to the whole vege- 
table world. 

NOMENCLATURE, NOMENCLATURA, a Cata- 
logue of ſeveral of the more uſual words in any lan- 
guage, with their ſignifications, compiled in order to 
facilitate the uſe of ſuch words to thoſe who are to 
learn the tongue: ſuch are our Latin, Greek, French, 
&c. Nomenclatures. 

NOMENEY, a town of Germany, in the duchy 
of Lorrain, ſituated on the river Seille, 15 miles north 
of Nancy. 

NOMINALS, or Nomiwatisrs, a ſect of ſchool- 
philoſophers, the diſciples and followers of Occam, or 
Ocham, an Engliſh cordelier, in the 14th century. 
They were great dealers in words, whence they were 
vulgarly denominated Word-ſellers ; but had the deno- 
mination of Nominali/?s, becauſe that, in oppoſition to 
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properly a caſe, as the matter or ground, whence the 


may be, is contrary to every principle of ſound 
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the Realiſtt, they maintained, that words 
things, were the object of dialecties. 
OMINATIVE, in grammar, 
NOUNS which are declinable. 


The ſimple poſition, or laying down of a noun or 
name, is called the nominative caſe ; yet it is not ſo 


» And not Noni 
tiy 

the firſt cage of _. | 
Nouce 

formif 


—— 


other caſes are to be formed, by the ſeveral changes 
and infle&tions given to this firlt termination. Its chief 
uſe is to be placed in diſcourſe before all verbs, as the 
ſubje& of the propoſition or affirmation. 

NONAGE, in law, generaily ſignifies all the time 
a perſon continues under the age of 21; but, in a 
ſpecial ſenſe, it is all the time that a perſon is under 
the age of 14. 11 

NON-cArz, a promontory on the weſt coaſt of A. 
frica, oppoſite to the Canary iſlands. W. Long. 
12. 0. N. Lat. 44. 28. 

NONCONFORMISTS, thoſe who refuſe to join 
the eſtabliſhed worſhip. 

Nonconformiſts, in England, are of two ſorts. Firſt, Blui 
ſuch as abſent themſelves — divine worſhip in the eſta. Cn 
bliſhed church thraugh total irreligion, and attend the 
ſervice of no other perſuaſion. Theſe, by the ſtat. 1Eliz. 
c. 2. 23 Eliz. c. 1. and 3 Jac, I. c. 4. forfeit one 
ſhilling to the poor every Lord's-day they ſo abſent 
themſelves, and 20l. to the king if they continue 
ſuch default for a month together. And if they keep 
any inmate thus irreligiouſly diſpoſed in their houſes, 
they forfeit 101. per month. 

The ſecond ſpecies of nonconformiſts are thoſe who 
offend through a miſtaken or perverſe zeal. Such 
were eſteemed, by the Engliſh laws enacted ſince the 
time of the Reformation, to be Papiſts and Proteſtant 
diſſenters: both of which were ſuppoſed to be equally 
ſchiſmatics, in not communicating with the- national 
church; with this difference, that the Papiſts divided. 
from it upon material, though erroneous, reaſons; but 
many of the diſſenters upon matters of indifference, 
or, in other words, upon no reaſon at all.“ Yet cer- 
tainly (ſays - Sir William Blackſtone) our anceſtors 
were miſtaken in their plans of compulſion and intole- 
rance. The fin of ſchiſm, as ſuch, is by no means 
the object of temporal coercion and puniſhment. It, 
through weakneſs of intelle&, through miſdirected 
piety, through perverſeneſs and acerbity of temper, 0r 
(which is often the caſe) through a proſpect of ſecular 
advantage in herding with a party, men quarrel with 
the eceleſiaſtieal eſtabliſhment, the civil magiſtrate has 
nothing to do with it; unleſs their tenets and practice 
are ſuch as threaten ruin or diſturbance to the ſtate. 
He is bound indeed to protect the eſtabliſhed church: 
and if this can be better effected by admitting none 
but its genuine members to offices of truſt and emoly- 
ment, he is certainly at liberty ſo to do; the diſpolal 
of offices being matter of favour and diſcretion. But, 
this point being once ſecured, all perſecution for di- 
verſity of opinions, however ridiculous or abſurd — 
p 
The names and ſubordination 9 


the materials ah 
known 


of the 
man's 


and civil freedom. 
the clergy, the poſture of devotion, | 
colour of the miniſter's garment, the joining in a 
or unknown form of prayer, and other matters 


ſame kind, muſt be left to the option of every 
private judgment. « With 


gilt. although 


„ laid upo 
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« With regard therefore to Proteſtant difenters, 
the experience of their turbulent diſpoſition 
in former times occaſioned ſeveral difabilities and re- 
ariions (which I ſhall not undertake to juſtify) to be 
n them by abundance of ſtatutes; yet at length 
the legiſlature, with a true ſpirit of magnanimity, ex- 
ended that indulgence to theſe ſectaries, which they 
themſelves, when in power, had held to be counte- 
rancing ſchiſm, and denied to the church of Eng- 
13nd, The penalties are conditionally ſuſpended by 


the ſtatute 1 W. & M. ſt. 1. c. 18. „ for exempting. 


their Majeſties Proteſtant ſubjeRs, diſſenting from the 
church of England, from the penalties of certain laws,“ 
commonly called the foleration act; which declares, that 
nber the laws above-mentioned, nor the ſtatutes 
Elz. c. 2. 5 14. 3 Jac. I. c. 4. & 5. nor any other 
-nal laws made againſt Popiſh recuſants (except the 
teit-a&s) ſhall extend to any diſſenters, other than Pa- 
ts and ſuch as deny the Trinity: provided, 1. That 
they take the oaths of allegiance and ſupremacy, (or 
make a ſimilar affirmation, being Quakers), and ſub- 
{cribe the declaration againſt Popery. 2. That they 
repair to ſome r certified to, and regiſter- 
ed in the court of the biſhop or archdeacon, or at 
the county-ſcſſions. 3. That the doors of ſuch meet- 
ing-houſe ſhall be unlocked, unbarred, and unboked; 
in default of which, the perſons meeting there are ſtill 
l;able to all the penalties of the former acts. Diſſent- 
ing teachers, in order to be exempted from the penal- 
lies of the ſtatutes 13 & 14 Car. II. c. 4. 17 Car. II. 
c. 2. and 22 Car, II. c. 1. are alſo to ſubſcribe the 
articles of religion mentioned in the ſtatute 13 Eliz. 
c. 12. (viz, thoſe which only concern the confeſſion 
of the true Chriftian faith, and the doctrine of the ſa- 
craments), with an expreſs exception of thoſe relating 
to the government and powers of the church, and to 
iofant-baptiſm. And by ſtatute 10 Ann. c. 2. this 
toleration is ratified and confirmed ; and it is declared, 
that the ſaid act ſhall at all times be inviolably obſer- 
ved for the exempting ſuch Proteſtant diſſenters as are 
thereby intended, from the pains and penalties there- 
in mentioned. Thus, though the offcence of noncon- 
tormity is by no means univerſally abrogated, it is 
luſpended, and ceaſes to exiſt "with regard to theſe 
Proteſtant diſſenters, during their compliance with 
tie conditions impoſed by the act of toleration: and, 
under theſe conditions, all perſons, who will approve 
themſelves no Papiſts or oppugners of the Trinity, are 
Ieft at full liberty to act as their conſciences ſhall di- 
net them in the matter of religious worſhip. And 
if any perſon ſhall wilfully, maliciouſly, or contemp- 


twoully difturb any congregation, aſſembled in any 


church or permitted meeting-houſe, or ſhall miſuſe any 
preacher or teacher there, * ſhall (by virtue of the 
lame ſtatute) be bound over to the ſeſſions of the peace, 
and forfeit 20 I. But by ſtatute 5 Geo. I. c. 4. no 
m2yor or principal magiſtrate mult appear at any diſ- 
Jung meeting with the enſigns of his office, on pain 
6 diſability to hold that or any other office : the le- 
ature judging it a matter of propriety, that a mode 
nip, ſet up in oppoſition to the national, when 
8 to be exerciſed in peace, ſhould be exerciſed 
zo with decency, gratitude, and humility, Neither 
th the act of toleration extend to enervate thoſe 


Clauſes of th | 
Vol. VII. * 14 & 13 Car. 5 C. 4. & 17 
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TN es. all per 
they be licenſed by the ordinary, and ſubſcribe a de- 
claration of conformity to the liturgy of the church, 
and reverently frequent divine ſervice ęabliſbed by the 
laws of this kingdom. 

© As to Papi/t;, what has been ſaid of the Proteſtant 
diſſenters would hold equally ſtrong for a general tole- 
ration of them; provided their ſeparation was found- 
ed only upon difference of opinion 1n religion, and 
their principles did not alſo extend to a ſubverſion of 
the civil government. If once they could be broupht 
to renounce the ſupremaey of the Pope, they might 
quietly enjoy their ſeven ſacraments; their purgatory, 
and auricular confeſſion; their worſhip of relics and 
images; nay, even their tranſubſtantiation. But while 
they acknowledge a foreign power, ſuperior to the ſo- 
vereignty of the kingdom, they cannot complain if the 
laws of that kingdom will not treat them vpon the foot- 
ing of good ſubjects. 

The following are the laws that have been enacted * 
againſt the Papiſts ; who may be divided into three 
claſſes, perſons profeſſing Popery, Popiſh recuſants 
convict, and Popiſh prieſts. 1. Perſons profeſſing the 
Popiſh religion, beſides the former penalties for not 
frequenting their pariſh- church, are diſabled from 
taking any lands either by deſcent or purchaſe, after 
18 years of age, until they renounce their errors; they 
muſt at the age of 21 regiſter their eſtates before 
acquired, and all future convcyances and wills relating 
to them; they are incapable of preſenting to any ad- 
vowſon, or granting to any other perſon any avoid- 
ance of the . they may not keep or teach any 
ſchool under pain of perpetual impriſonment; and, if 
they willingly ſay or hear maſs, they forfeit the one 
200, the other 100 merks, and each ſhall ſuffer a year's 
impriſonment. "Thus much for perſons who, from the 
misfortune of family-prejudices, or otherwiſe, have 
conceived an unhappy attachment to the Romiſh 
church from their infancy, and publicly profeſs its 
errors. But if any evil induſtry is uſed to rivet theſe 
errors upon them; if any perſon ſends another abroad 
to be educated in the Popiſh religion, or to reſide in any 
religious houſe abroad for that purpoſe, or contributes 
to their maintenance when there; both the ſender, the 
ſent, and the contributor, are diſabled to ſue in law or 
equity, to be executor or adminiſtrator to any perſon, 
to take any legacy or deed of gift, and to bear any 
office in the reaim ; and ſhall forfeit all their goods 
and chattels, and likewiſe all their real eſtate for life. 
And where theſe errors are alſo aggravated by apo- 
ſtacy or perverſion; where a perſon is reconciled to 
the ſee of Rome, or procures others to be reconciled, 
the offence amounts to high-treaſon. 2. Popiſh re- 
cuſants, convicted in a court of law of not attendin 
the ſervice of the church of England, ars ſubject to 
the following diſabilities, penaltics, and forfeitures, 
over and above thoſe beforementioned. They are con- 
ſidered as perſonas excommunicated; they can hold no 
office or employment; they mult not keep arms in 
their houſes, but the ſame may be ſeized by the juſ- 
tices of the peace; they may not come within 10 miles 
of London, on pain of 1001. ; they can bring no ac- 
tion at law or ſuit in equity ; they are not permitted 
to travel above five miles from home, unleſs by li- 

30. P cclſe, 
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Noncon- cenſe, upon pain of forfeiting all their Re and 
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formilts. they may not come to court under pain o 


- clergy. 


100 l. No 
marriage or burial of ſuch recuſant, or baptiſm of his 
child, ſhall be had otherwiſe than by the miniſters of 
the church of England, under other ſevere penalties. 
A married woman, when recuſant, ſhall forfeit two 
thirds of her dower or jointure, may not be executrix 
or adminiſtratrix to her huſband, nor have any part of 
his goods; and during the coverture may be kept in 
priſon, unleſs her huſband redeems her at the rate of 
101. a- month, or the third part of all his lands. And 
laſtly, as a feme-covert ravulink may be impriſoned, ſo 
all others muſt, within three months after conviction, 
either ſubmit and renounce their errors, or, if requi- 
red ſo to do by four juſtices, muſt abjure and renounce 
the realm: and if they do not depart, or if they re- 
turn without the king's licence, they ſhall be guilty of 
felony, and ſuffer death as felons without benefit of 
There is alſo an inferior ſpecies of recuſancy, 
(refuling to make the declaration againſt Popery en- 
Joined by ſtatute 30 Car, II. it. 2. when tendered by 
the proper magiſtrate); which, if the party reſides 
within ten miles of London, makes him an abſolute 
recuſant convict; or, if at a greater diſtance, ſuſpends 
him from having any ſeat in parliament, keeping arms 
in his houſe, or any horſe above the value of gl. 3. Po- 
piſh prieſts are in a ſtill more dangerous condition. By 
ſtatute 11 & 12 W. III. c. 4. Popiſh prieſts, or bi- 
ſhops, celebrating maſs or exerciſing any part of their 
functions in * 6", excep in the houſes of ambal- 
ſadors, are liable to perpetual impriſonment. And by 
the ſtatute 27 Eliz. c. 2. any Popiſh prieſt, born in 
the dominions of the crown of England, who ſhall 
come over hither from beyond ſea, (unleſs driven by 
ftreſs of weather and tarrying only a reaſonable time), 
or ſhall be in England three days without conforming 
and taking the oaths, is guilty of high treaſon : and 
all perſons harbouring him are guilty of felony without 
the benefit of clergy. | 
This is a ſhort ſummary of the laws againft the Pa- 
piſts ; of which the preſident Monteſquieu obſerves, 
that they are ſo rigorous, though not profeſſedly of 
the ſanguinary kind, that they do all the hurt that 
can poſhbly be done in cold blood. But in anſwer to 
this it may be obſerved, (what foreigners who only 
judge from our ſtatute- book are not fully apprized of) 
that theſe laws are ſeldom exerted to their utmoſt ri- 
you's and indeed, if they were, it would be very dif- 
cult to excuſe them. For they are rather to be ac- 
counted for from their hiſtory, and the urgency of 
the times which produced them, than to be approved 
(upon a cool review) as a ſtanding ſyſtem of law. The 
reſtleſs machinations of the Jeſuits during the reign of 
Elizabeth, the turbulence and uneaſineſs of the Pa- 
ary under the new religious eſtabliſhment, and the 
oldneſs of their hopes and wiſhes for the ſucceſſion of 
the queen of Scots, obliged the parhament to coun- 
teract ſo dangerous a ſpirit by laws of a great, and 
then perhaps neceſſary, ſeverity. The powder-trea- 
ſon, in the ſucceeding reign, ſtruck a panic into James J. 
which operated in different ways: it occaſioned the 
enacting of new laws againſt the Papiſts; but deter- 
red him from putting them in execution. The in- 
trigues of queen Henrietta in the reign of Charles I. 


the proſpect of a Popiſh ſucceſſor in that of Char. II. 
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in its nature: And although the mildneſs of govern- 
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the aſſaſſination - plot in the reign of king Will; 

the avowed claim of a Popiſh "ew, to e 2 
in ſubſequent reigns, will account for the extenſion of 
theſe penalties at thoſe ſeveral periods of our hiftory »» 
But now that all juſt fears of a pretender may be Nd 
to have vaniſhed ; and the power and influence of the 
pope has become feeble, ridiculous, and deſpicable 
not only in Britain, but in almoſt every kingdom of 
Europe; and as in fact the Britiſh Catholics ſolemnly 
diſclaim the dangerous principles aſcribed to them +; + Ss 
the Britiſh legiſlature, giving way to that liberality of pl 
ſentiment becoming Proteſtants, have lately repealed 
the moſt rigorous of the above edicts, viz. The pu- * 
niſhment of Popiſh prieſts or Jeſuits who ſhould dein 
found to teach or officiate in the ſervices of that church: ee 
which acts were felony in foreigners, and high treaſon Map: 
in the natives of this kingdom :—The forfeitures of "© 
Popiſh heirs, who had received their education abroad; . 
and whoſe eſtates went to the next Proteſtant heir:— 
The power given to the ſon, or other relation, being 
a Proteſtant, to take poſſeſſion of the father's or other 
relation's eſtate, during the life of the real proprietor: 
—And the debarring Papiſts from the power of ac. 
quiring any legal property by purchaſe.—In props. 
ſing the repeal of theſe penalties, it was obſerved, That, 
beſides that ſome of them had now ceaſed to be neceſ- 
ſary, others were at all times a diſgrace to humanity, 
The impriſonment of a Popiſh prieſt for life, only for 
officiating in the ſervices of his religion, was horrible 


ment had hitherto ſoftened the rigour of the law in the 
practice, it was to be remembered that the Roman Ca. 
tholic prieſts conſtantly lay at the mercy of the baſeſt 
and moſt abandoned of mankind—of common inform- 
ers; for on the evidence of any of theſe wretches, the 
magiſterial and judicial powers were of neceſſity bound 
to enforce all the ſhameful penalties of the act. Others 
of theſe penalties held out the moſt powerful tempta - 
tions for the commiſſion of acts of depravity, at the 
very thought of which our nature recoils with horror: 
They ſeemed calculated to looſen all the bands of ſo- 
ciety ; to diſſolve all civil, moral, and religious obliga- 
tions and duties, to poiſon the ſources o domeſtic fe- 
licity, and to annihilate every principle of honour. 
The encouragement given to children to lay their 
hands upon the eftates of their parents, and the re- 
ſtriction which debars any man from the honeſt acqui- 
ſition of property, need only to be mentioned to ex. 
cite indignation 1n an enlightened age. 

In order the better to ſecure the Engliſh eſtabliſhed 
church againſt perils from non-conformilts of all deno- 
minations, infidels, Turks, Jews, heretics, Papilts, and 
ſectaries, there are, however, two bulwarks erected; 
called the corporation and feſt acts: By the former of 
which, no perſon can be legally elected to any office 
relating to the government of any city or corporation 
unleſs, within a twelvemorith before, he has receive 
the ſacrament of the Lord's ſupper according to the 
rights of the church of England ; and be 1s alſo en- 
joined to take the oaths of allegiance and ſupremac} 
at the ſame time that he takes the oath of office: 9 
in default of either of theſe requiſites, ſuch 2 
ſhall be void. The other, called the 20% act, dite r 
all officers civil and military to take the oaths zn 


make the declaration againſt tranſubſtantion, in * 


\ 


N O N 
of the king's courts at Weſtminſter, or at the quarter- 
ſelllons, Within fix calendar months after their admiſ- 
gon; and alſo within the ſame time to receive the ſa- 
crament of the Lord's ſupper, according to the uſage 
of the church of England, in ſome public church im- 
mediately after divine ſervice and ſermon, and to deli- 
ver into court a certificate thereof ſigned by the mi- 
nifter and eburch· warden, and alſo to prove the ſame 
by wo credible witneſſes 3 upon forfeiture of 5001. 
and diſability to hold the ſaid office. And of much 
the ſame nature with theſe is the ſtatute 7 Jac. I. c. 2. 
which permits no perſons to be naturaliſed or reſtored 
ia blood, but ſuch as undergo a like teſt ; which-teſt 
having been removed in 1753, in favour of the Jews, 
was the next ſeſſion of parliament reftored again with 
ſome precipitation, 

Nox- Naturals, in medicine, ſo called, becauſe by 
their abuſe they become the cauſes of diſeaſes. 

Phyſicians : have divided the non-naturals into fix 
claſſes, viz. the air, meats and drinks, fleep and 
watching, motion and reſt, the paſſions of the mind, 
the retentions and excretions. See Mepicine, ne 147, 
&c. 
Nox Ob/tante, (notwithſtanding, ) a clauſe frequent 
in ſtatutes and letters-patent, importing a licence from 
the king to da a thing, which at common law might 
be lawfully done, but being reſtrained by act of par- 
liament cannot be done without ſuch licence. 

Nox Pros, See NoLLE Proſequi.  - 

Non-Suit, ſignifies the dropping of a ſuit or action, 
or a renouncing thereof by the plaintiff or defendant; 
which happens moſt commonly upon the diſcovery of 
ſome error in the plaintiff's proceedings when the 
cauſe is ſo far proceeded in, that the jury is ready at 
the bar to deliver in their verdict. 

NONES, (Nox z,) in the Roman kalendar, the fifth 
day of the monthd January, February, April, June, 
Avguſt, September, November, and December; and 
the ſeventh of March, July, and October. March, 
May, July, and October, had fix days in their nones ; 
becauſe theſe alone, in the ancient conſtitution of the 
year by Numa, had 31 days a-piece, the reſt having 
only 29, and February 30: but when Cæſar reformed 
the year, and made other months contain 31 days, he 
did not allot them fix days of nones. 

NONIUS (Peter), in Spaniſh Auncs, a learned 
Portugueſe, and one of the ableſt mathematicians of 
the 16th century, was born at Alcacer. He was pre- 
ceptor to Don Henry, king Emmanuel's ſon, and 
taught the mathematics in the univerſity of Coimbra. 
He publiſhed the following works, by which he gain- 
ed great reputation: 1. De arte navigandi. 2. Anno- 
latianes in theorias planetarum Purbachii ; which are 
greatly eſteemed. 3. A treatiſe De crepuſculis. 4. A 
treatiſe on algebra. It is obſerved in Furetiere's die- 
tonary, that Peter Nonius, in 1530, firſt invented the 
angles of 45 degrees made in every meridian, and that 
be called them rhumbs in his language, and calculated 
them by ſpherical triangles. Nomwvs died in 1577, 
aged 80, 

| Nowtus (Marcellus), a grammarian and Peripate- 
tie philoſopher, born at Tivoli, wrote a treatiſe, in- 
utled De proprietate ſermonum. This author is only 
aluable tur his giving fragments of ancient authors 
at are nowhere elſe to be found. The above treatiſe 
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-was printed at Paris in 1614, with notes, 


NONNIUS, or Noxivs (Lewis), a learned phy- 
ſician of Antwerp in the 17th century, wrote ſeveral 
works which are eſteemed; the principal of which 
are, 1. An excellent treatiſe intitled Ichthyophagia, five 
de Piſcium eſu. 2. Hiſpania 5 which is of great uſe 
in underſtanding the ancient geography of Spain. 
3. A commentary on the medals of Greece, and thoſe 
of Julius Cæſar, Avguſtus, and Tiberius, in folio : 
it contains Goltzius's two works on the ſame ſubject. 
4. A commentary on Goltzius's account of Greece, 
the iſlands, &c. 5. Poems, &c. | 

NONNUS, a Greek poet of the 5th century, aud 
native of Panopilis in Egypt, was the author of an 
heroic poem in 48 books, intitled Dionyftacorum, and 
a paraphraſe in verſe of St John's Goſpel, which may 
ſerve as a commentary upon it. | 

NORDEN (Frederic Lewis), an ingenious trave]- 
ler and naval officer in the Daniſh ſervice, was born 
at Gluckſtadt in Holſtein in the year 1708. He was 
well ſkilled in mathematics, ſhip-building, and eſpe- 
cially in architecture; and in 1732 obtained a penſion 
to enable him to travel for the purpoſe of ſtudyin 
the conſtruction of ſhips, — 4. the galleys — 
other rowing veſſels uſed in the Mediterranean. He 
ſpent near three years in Italy, and Chriitian VI. 
being defirous of obtaining a circumſtantial account of 
Egypt, Mr Norden at Florence received an order to 
extend his travels to that country. How he acquitted 
himſelf in this commiſſion, appears from his Travels 
into Egypt and Nubia, printed at Copenhagen in 
folio, 1756 ; and which were ſoon after tranſlated in- 
to Engliſh by Dr Peter Templeman. In the war be- 
tween England and Spain, Mr Norden, then a cap- 
tain in the Daniſh navy, attended count Ulric Adol- 
phus, a ſea-captain, to England; and they went out 
volunteers under Sir John Norris, and afterwards un- 
der Sir Chaloner Ogle. Duriog his ſtay in London, 
Mr Norden was made a fellow of the royal ſociety, 
and gave the public drawings of ſome ruins and coloſſal 
ſtatues at Thebes in Egypt; with an account .of the 
ſame, in a letter to the royal ſociety, 1741. His 
health at this time was declining ; and taking a tour 
to France, he died at Paris in 1742. | 

NORFOLK, a county of England, fo called from 
its northern fituation in reſpect of Suffolk, is bounded 
on the eaſt and north by the German ocean ; on the 
ſouth by Suffolk, from which it is parted by the 
rivers Waveney, and the Leſſer Ouſe; and on the 
welt it is ſeparated from Cambridgeſhire by the 
Greater Ouſe, and from a ſmall part of Lincolnſhire 
by the waſhes. According to Templeman, it extends 
in length 57 miles, in breadth 35, and 140 in cir- 
cumference. It contains an area of 1426 ſquare 
miles, one city, 32 market-towns, 711 villages, ac- 
cording to the book of rates; though ſome make 
them 1500, and 236000 inhabitants, as ſome have it, 
and 283000, according to others, It is divided into 
31 hundreds, 164 vicarages, and 660 pariſhes. 

The air differs in different parts of the county, ac- 
cording to the ſoil, which in ſome parts is marſhy, 
eſpecially on the ſea- coaſt, and there the air is foggy 
and unwholeſome : in others it is clayey and chalky, 
poor, lean, and ſandy ; and there the air is good. The 


county is almoſt all champaign, except in ſome places, 
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barley ; and the ſandy-heaths feed vaſt flocks of large 
ſheep, of which ſome villages are ſaid to keep 4000 
or 5000. 'Theſe heaths abound alſo in rabbits of a 
filver-grey colour. Walfingham is noted for produ- 
cing the beſt ſaffron. Great quantities of mackarel 
=; herring are caught upon the coaſts of this county, 
the former in the ſpring, and the latter in September; 
eſpecially at Yarmouth, where they are cured in a 
particular manner, and to great perfection. Wood 
and honey are alſo very plentiful in this ſhire ; and 
on the coaſts jet and ambergreaſe are ſometimes found. 
The inhabitants are generally ſtrong and active, ſa- 
gacious and acute. at they are ſo robuſt, is the 
more to be wondered at, becauſe the common people 
live much on puddings, Norfolk dumplings. They 
are for the moſt part in eaſy circumſtances, and were 
formerly very quarrelſome and litigious. In conſe- 
quence of this diſpoſition, lawyers ſwarmed _ 
them to ſuch a degree, that a ſtatute was made ſo 
early as the reign of Henry VI. to reſtrain their num- 
ber. The manufaQures of the county, which is ex- 
ceedingly populous, are chiefly woollen and worſted 
ſtuffs, and ſtockings, for which they are well ſupplied 
with wool from the vaſt flocks of ſheep bred in it. It 
gives title of duke to the elder branch of the family 
of Howard, lies in the dioceſe of Norwich, and ſends 
twelve members to parliament, viz. two knights for 
the ſhire, two citizens for Norwich, and two burgeſſes 
for each of the boroughs of Lynn Regis, Great Yar- 
mouth, Thetford, and Caftle-rifing. 

The county is well watered, and ſupplied with 
fiſh by the rivers Yare, Thyrn, Waveney, the Greater 
and Leſſer Ouſe, and the Bure, beſides rivulets. The 
Bure abounds in excellent perch, and the Yare has 
a fiſh peculiar to it called the rufe. The latter riſes 
about the middle of the county; and after being 
joined by the Waveney and Bure, falls into the ſea at 
Yarmouth. At the equinoxes, eſpecially the autum- 
nal, the Ouſe is ſubject to great inundations, heing 
_ back by the ſea that enters it with great 
fury. ä 

NorrFoLx, a county of Virginia contiguous to 
North Carolina. 

NORMANDY, a province of France, bounded 
on the north by the Engliſh channel; on the eaſt by 
Picardy and the iſle of France; on the ſouth by 
Perche and Maine, and one part of Bretague ; and 
on the welt by the ocean. It is about 150 miles in 
length, 80 in breadth, and 600 in circumference. 
It is one of the molt fertile, and brings in the largeſt 
revenue of the kingdom. It abounds in all things 
except wine, but they ſupply that defe& by cyder and 
perry. There are vaſt meadows, fat paſtures, and 
the ſea yields plenty of fiſh. It contains iron, copper, 
and a great number of rivers and harbours. It carries 
on a great trade, is very populous, and comprehends 
a vaſt number of towns and villages, It is divided 
into the Upper and Lower; the Upper borders upon 
Picardy, and the Lower upon Bretagne. The inha- 
bitants are ingenious, and capable of underſtanding 
arts and ſciences, but they are very fond of law. 
The Normans, a people of Denmark and Norway, 
having entered France under Rollo, Charles the Sim- 
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ple ceded this country to them in 912, Wh 
that time was called Vor mandy. Rello Agr n 
duke, and held it as a fief of the crown of Franc 
and ſeveral of his ſucceſſors after him, till William 
the ſeventh duke, conquered England in 1066: fron 
which time it became a province of England, till ; 
was loſt in the reign of king John, and re-united > 
the crown of France ; but the Engliſh ſtill keep 6 
iſlands on the coalts of Normandy. 
NORTH (Dudley, lord), the third baron of that 
accompliſhed family, was one of the finelt gentlemen 
in the cqurt of king James; but, in ſupporting that 
character, diſſipated and gamed away the greatelt part 
of his fortune, In 1645, he appears to have added 
with the parliament ; and was nominated by them to 
be adminiſtrator of the admiralty, in conjunction with 
the great earls of Northumberland, Eſſex, Warwick 
and others. He lived to the age of 85, the latter 
part of which he paſled in retirement ; and wrote a 
ſmall folio of miſcellanies, in proſe and verſe, under 
this title, A Foreſt promiſcuous of ſeveral Seaſons 
Productions, in four parts, 1659. 
Noarn (Dudley, lord) ſon of the former, was 
made knight of the bath in 1616, at the creation of 
Charles prince of Wales; and ſat in many parliaments, 
till ſecluded by the prevailing party in that which 
condemned the king. From that period lord North 
lived privately in the country, and towards the end 
of his life entertained himſelf with books, and, as 
his numerous iſſue required, with caxconomy, on 
which he wrote a little tract, called Obſervations and 
aduices economical, 12mo, His other works are, 
Paſſages relating to the long parliament ; The hiſtory 
of the life of the lord Edward North, the firſt baron 
of the family, addreſſed to his eldeſt ſon ; and a volume 
of eſſays. | | 
Noxrn (Francis lord Guilford? lord - keeper of the 
great · ſeal in the reigns of Charles II. and James II.) 
was a third ſon of the ſecond Dudley lord North, 
baron of Kertling; and ſtudied at St John's college 
in Cambridge, from whence he removed to Middle 
Temple. He acquired French, Italian, Spaniſh, and 
Dutch; and became not only a good lawyer, but was 
well verſed in hiſtory, mathematics, philoſopby, a: 
muſic, He was afterwards made the King's ſolicitor- 
22 and was choſen to repreſent the borough of 
ynn in parliament. He ſucceeded Sir Hentage 
Finch in the poſt of attorney-general; and lord chict- 
juſtice Vaughan, in the place of lord chief-juſtice of 
the common-pleas. He was afterwards made keeper 
of the great-ſeal; and in 1683 was created a baron, 
by the title of /ord Guilſird. He died at his houſe at 
Wroxton in 1685. He wrote a philoſophical «lay 
on mbſic; a paper on the gravitation of fluids, con- 
ſidered in the bladders of fiſhes, printed in Lowthorp 3 
abridgment of the Philoſophical TranſaRions ; and 
ſome other pieces. 
Noa ru, one of the four cardinal points. See Pot*- 
NoxTH-Cape, the moſt northerly promontory n 
Europe, on the coaſt of Norway. E. Long. 21. & 
N. Lat. 78. o. 
NorTH-Foreland, a cape or promontory of Kent, 
in the iſle of Thanet, four miles eaſt of Margate. Be- 
tween this 2nd the South-Forciand are the Downs 
through which all ſhips paſs that are bound to or o_u 
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weſt, E. Long. 1. 25. N. Lat. 5 . 25. 
Noaru-Maſi Paſſage, a paſſage to the Pacific Ocean 


7?" through Hudſon's Bay or Davis's Straits, and which 
lie! bath been frequently attempted without ſucceſs; not- 


withtanding which, many people are ſtill of opinion 
that it is practicable. | 
Nogr u- Eaſt Paſſage, a paſſage to the Eaſt Indies 
along the northern coaſts of Aſia, which, like the 
former, hath frequently been attempted, but hitherto 
without ſucceſs. Concerning theſe paſſages an opinion 
hath lately been revived by the hon. Daines _ 
ton, namely, that they ought to be attempted by the 
pole itſelf; and he hath no doubt of the poſlibility 
of accompliſhing them by that means. See MNorth 


PoLE. 

NORTHAMPTON, a town of England, capital 
of a county of the ſame name, fituated in W. Long. 
0. 55. N. Lat. 52. 15. — to Camden, it 
was formerly called Vorth-afandon, from its fituation 
to the north of the river Nen, called anciently Auſona, 
by which and another leſſer river it is almoſt encloſed. 
Dr Gibſon ſays, that the ancient Saxon annals called 
both it and Southampton ſimply Hamton; and after- 
wards, to diſtinguiſh them, called the one, from its ſitu- 
ation, Southamton, and the other Northamton ; but 
never North-afandon, Though it does not appear to 
be a place of very great antiquity, yet here was acaſtle, 
and a church dedicated to St Andrew, built by Simon 
de Santo Licio, commonly called Sezlez, the firſt earl 
of Northampton of that name. It is ſaid to have 
been burnt down during the Daniſh depredations; 
but in the reign of St Edward it appears to have been 
a conſiderable place. It was beſieged by the barons 
in their war with king John; at which time that mi- 
litary work called Hunſhill, is ſuppoſed to have been 
raiſed. In the time of Henry III. it fided with the 
barons, when it was beſieged and taken by the king. 
Here the bloody battle was fought in which Henry VI. 
ves taken priſoner; and ſeveral parliaments have been 
held in this town. It was entirely conſumed by a 
moſt dreadful fire in 1675; yet, by the help of liberal 
contributions from all parts of the kingdom, it hath 
lo recovered itſelf, that it is now one of the neateſt 
and beſt-built towns of the kingdom. Among the pub- 
lie buildings, which are all lofty, the moſt remarkable 
are the church called All hallows, the ſeſſions and 
alize houſe, and the George inn, which belongs to 
tue poor of the town, There was formerly a nunnery 
in the neighbouring meadows. A county-hoſpital or 
tlirmary has books tis built here, after the manuer 
of thoſe of Bath, London, Briftol, &c. It has a con- 
iderable manuſacture of ſhoes and ſtockings; and its 
fairs are noted for horſes both for draught and ſaddlc ; 
befides, it is a great thoroughfare for the north and 
welt roads. It gives title of ear/ to the family of 
Compton, 

NO&THAMPTONSHIRE, a county of England, is ſi- 
tueted in the very heart of the kingdom: bounded 
1 the eaſt by the counties of Bedford and Huming— 
don; on the ſouth by thoſe of Buckingham and Ox- 
lord; on the weſt by Warwickſhire; and on the north 

7 the counties of Leiceſter, Rutland, and Lincoln, 
Bluch are ſeparated from it by the Leſſer Avon, and 
the Welland. Its greateſt length is about 50 miles, 
is greateſt breadth about 20, and its circumfcrence 


about 130. It contains 33 pariſhes; in which are Northum- 


one city, 11 market-towns, and 150,000 inhabitants. 
Nine members are returned to parliament for this 
county, viz. two knights for the ſhire, two for the 
city of Peterborough, two for each of the towns of 
Northampton and Brockley, and one for Higham 
Ferrers. It lies in the Mid-land circuit, and the dio- 
ceſe of Peterborough. As this county is dry, well 
cultivated, free from marſhes, except the fens about 
Peterborough, in the centre of the Kingdom, and of 
courſe at a diſtance from the. ſea, it enjoys a very pure 
and wholeſome air. In conſequence of this it is very 
populous, and fo full of towns and churches, that 30 
ſpires or ſteeples may be ſeen in many places at one 
view; and even in the fens, the inhabitants ſeem to 
enjoy a good ſtate of health, and to be little affected 
by the water which frequently overflows their grounds, 
eſpecially in winter, but 1s never ſuffered to remain 
long upon it. Its ſoil is exceeding fertile both in 
corn and pafturage; but it labours under a ſcarcity of 
fuel, as it doth not produce much wood, and, by lying 
at a diſtance from the ſea, cannot be eafily ſupplied 
with coal. Its commodities, beſides corn, are ſheep, 
wool, black cattle, and ſaltpetre and its manufac- 
tures are ſerges, tammies, ſhalloons, boots, and ſhoes. 
Beſides many leſſer brœoks and ſtreams, it is well wa- 
tered by the rivers Nen, Welland, Ouſe, and Leam; 
the three firſt of which are large, and for the moſt part 
navigable. 

NORTHUMBERLAND, the moſt northerly 
county of England, and formerly a diſtin kingdom, 
is bounded on the north and weſt by the river Tweed, 
which divides it from Scotland, the Cheviot-hills, and 
part of Cumberland; waſhed on the eaſt by the Ger- 
man Ocean; and ſeparated from Durham on the ſouth 
by the rivers Tyne and Derwent. This county, 
which gives the title of duke to a nobleman who mar- 
ried the daughter of Algernoon duke of Somerſet, 
whoſe mother was heireſs of the Piercy family, ex- 
tends about 50 miles in length from north to ſouth, 
and above 40 from eaſt to weit ; and is remarkably 
populous, containing 11 market-towns, 280 villages, 
and 46 pariſhes. The face of the country, eſpecially 
towards the welt, is roughened with huge mountains, 
the moſt remarkable of which are the Cheviot -hills, 
and the high ridge called Rideſdale; but the lands 
are level towards the ſea-ſide and the borders of 
Durham. The climate, like that of every other 
mountainous country in the neighbourhood of the ſea, 
is moiſt and diſagreeable : the air, however, is pure and 
healthy, as being well ventilated by breezes and ſtrong 
gales of wind; and in winter mitigated by the warm 
vapours from the two feas, the Iriſh and the German 
Occan, between which it is fituated. The ſoil varies 


io different parts of the county. Amen the hills it 


is barren; though it affords good paſture for ſheep, 
which cover thoſe mountains. The low country, 
when properly cultivated, produces plenty of wheat, 
and all ſorts of grain; and great part of it is laid our 
in meadow-lands and rich encloſures. Northumber- 
land is well watered with many rivers, rivulets, and 
fountains: its greateſt rivers are the Tweed and the 
Tyne. The Tyne is compoſed of two itreams called 
South and North Tyne: the firlt riſes on the verge of 
Cumberland, near Alſton-moor; enters wann, 
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unites above Hexham with the other branch, taking 
its riſe at a mountain called Fane-head in the weſtern 
part of the county, thence called Tine- dale; is ſwelled 
in its courſe by the little river Shelez joins the Read 
near Billingham; and running in a dire& line to the 
ſouth-eaſt, is united with the ſouthern Tyne, forming 
a large river that waſhes Newcaltle, and falls into the 
German Ocean near Tinmouth. 

In all probability the mountains of Northumberland 
contain lead-ore and other mineralized metals in their 
bowels, as they in all reſpects reſemble thoſe parts of 
Wales and Scotland where lead mines bave been found 
and proſecuted. Perhaps the inhabitants are diverted 
from inquiries of this nature, by the certain profits 
and conſtant employment they enjoy in working the 
coal-pits, with which this county abounds, The city 
of London, and the greateſt part of England, are 
ſupplied with fuel from theſe ſtores of Northumber- 
land, which are inexhauſtible, enrich the proprietors, 
and employ an incredible number of hands and ſhip- 
ping. | 

There are no natural woods of any conſequence in 
this county; but many plantations belonging to the 
ſeats of noblemen and gentlemen, of which here is a 
great number. As for pot-herbs, roots, ſallading, 
and every article of the 9 and orchard, 
they are here raiſed in great plenty by the uſual 
means of cultivation; as are alſo the fruits of more 
delicate flavour, ſuch as the apricot, peach, and nec- 
tarine. The ſpontaneous fruits it produces in com- 
mon with other parts of Great Britain, are the crab- 
apple, the ſloe or bullace, the hazle-nut, the acorn, 
hips, and haws, with the berries of the bramble, 
the juniper, wood-ſtrawberries, cranberries, and bil- 
berries. 

Northumberland raiſes a good number of excellent 
horſes and black cattle, and affords paſtnre for nume- 
rous flocks of ſheep ; both the cattle and ſheep are of 
a large breed, but the wool is coarſer than that which 

the more ſouthern counties produce. The hills and 
mountains abonnd with a variety of game, ſuch as red 
deer, foxes, hares, rabbits, heathcock, growſe, par- 
tridge, quail, plover, teal, and woodcock : indeed, this 
is counted one of the beſt ſporting counties in Great 
Britain. The ſea and rivers are well ſtocked with fiſh; 
eſpecially the Tweed, in which a vaſt number of fal- 
mon is caught and carried to Tinmouth, where being 
pickled, they are conveyed by ſea to London, and fold 
under the name of Newcaſtle ſalmon. 

The Northumbrians were anciently ſtigmatized as a 
ſavage, barbarous people, addicted to cruelty, and in- 
ured to rapine. The truth is, before the union of the 
two rowus of England and Scotland, the borderers on 
each fide were extremely licentious and ungovernable, 
trained up to war from their infancy, and habituated 
to plunder by the mutual incurſions made into each 
kingdom; incurſions which neither truce nor treaty 
could totally prevent. People of a pacific diſpoſition, 
who propoſed to earn their livelihood by agriculture, 
would not on any terms remain in a country expoſed 
to the firſt violence of a bold and deſperate enemy: 
therefore the lands lay uncultivated, and in a great 


meaſure deſerted by every body but lawleſs adventu- 
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Northum+ land, running north to Haltweſel; then bends eaſterly, 
— 22 receiving the two ſmall rivers Eaſt and Weſt Alon, 
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rers, who ſubſiſted by theft and rapine. Th 
tract 50 miles in length and 6 in dende be ok 
Berwick and Carliſle, known by the name of the ra Nora 
bateable Land, to which both nations laid claim, Ih- 
it belonged to neither; and this was occupied by a fe 
of banditti who plundered on each fide, and what the 
ſole in one kingdom, they fold openly in the other 
nay, they were ſo dexterous in their occupation, that 
by means of hot bread applied to the horns of the 
cattle which they ſtole, they twiſted them in ſuch a 
manner, that, when the right owners ſaw them in the 
market, they did not know their own propert 
Wardens were appointed to guard the march 4 
ches or 
borders in each kingdom; wh, theſe offices were al. 
ways conferred on noblemen of the firſt character for 
influence, valour, and integrity. The Engliſh border 
was divided into three marches, called the eaſt, weſt 
and middle marches; the gentlemen of the country 
were conſtituted deputy-wardens, who held march. 
courts, regulated the watches, diſciplined the militia, 
and took meaſures for aſſembling them in arms at the 
firlt alarm: but in the time of peace between the two 
nations, they were chiefly employed in ſuppreſſing 
the inſolence and rapine of the 6s caries Since the 
union of the crowns, however, Northumberland is to- 
tally changed, both with reſpect to the improvement 
of the lands, and the reformation of the inhabitants. 
The grounds, being now ſecure from incurſion and 
inſult, are ſettled by creditable farmers, and cultivated 
like other parts of the kingdom. As hoftilities have 
long ceaſed, the people have forgot the uſe of arms, 
and exerciſed themſelves in the more eligible avoca- 
tions of peace; in breeding ſheep and cattle, manuring 
the grounds, working at the coal-pits, and in different 
branches of commerce and manufacture. In their 
perſons they are generally tall, ſtrong, bold, hardy, 
and freſh-coloured; and though leſs unpoliſhed than 
their anceſtors, not quite ſo civilized as their ſouthern 
neighbours. 'The commonalty are well fed, lodged, 
and cloathed; and all of them remarkably diſtinguiſhed 
by a kind of /hibboleth or whurle, being a particular 
way of pronouncing the letter R, as if they hawked it 
up from the wind-pipe, like the cawing of rooks. In 
other reſpe&s, the language they hired is an uncouth 
mixture of the Engliſh and Scottiſh dialects. There 
is no material diſtinction between the faſhionable 
people of Northumberland, and thoſe of the ſame 
rank in other parts of the kingdom: the ſame form 
of education will produce the ſame effects in all coun- 
tries. The gentlemen of Northumberland, however, 
are remarkable for their courage, hoſpitality, and hard 
drinking. 

A great number of Roman monuments have been 
found in this county; but the moſt remarkable curio- 
fity of that kind conſiſts in the remains of Hadrian's 
vallum and the wall of Severus See Aprian's Wall 
and SEverus's Wall. 

The moſt noted rowns in Northumberland, are New. 
caſtle, Morpeth, Alnwick, Berwick, Hexham, and 
North Shields. - , 

NORWAY, a country of Europe, lying between 
the 57th and 72d degrees of north latitude, and be. 
tween the 5th and 31ſt degrees of longituce call 
from London; extending in length about 1009 miles, 
in a direc line from Lindeſnaes, in the 8. 


Norway. 


N O R 
'1:-nſand, to the North Cape, at the extremity of 
Sons Its breadth, from the frontiers of Sweden 
weſtward to Cape Statt, may amount to about 300 
miles; but from thence the country becomes gradual- 
ly narrower towards the north. On the ſouth it is 
pounded by the Schagen - rock, or Categate, the en- 
trauce into the Baltic ; on the eaſt it is divided from 
Sweden by a long ridge of high mountains; and 
on the weſt and north it is waſhed by the northern 
ocean. ; 

The coaſt of Norway, extending above 300 leagues, 
is ſtudded with a multitude of ſmall iflands, affording 
habitation to fiſhermen and pilots, and paſture 10 a 
few cattle, They form an infinite number of narrow 
channels, and a natural barrier of rocks, which ren- 
ders Norway inacceſſible to the naval power of its ene- 
mies. Attempts of this kind are the more dangerous, 
as the ſhore is generally bold, ſteep, and impending ; 
ſo that cloſe to the rocks the depth of the ſea amounts 
to 100, 200, or 300 fathoms. The perils of the north 
ſea are moreover increaſed by ſudden ſtorms, ſunk 
rocks, violent currents, and dreadful whirlpools. The 
moſt remarkable vortex on this coaſt is called Maſtoe- 
firm, from the ſmall iſland Moſke, belonging to the 
diftrit of Lofoden in the province of Nordland. In 
time of flood, the ſtream runs up between Lofoden 
and Moſkoe with the moſt boiſterous rapidity ; but in 
its ebb to the ſea, it roars like a thouſand cataracts, 
ſo as to be heard at the diſtance of many leagues. The 
ſurface exhibits different vortices; and if in one of 
theſe any ſhip or veſſel is abſorbed, it is whirled down 
to the bottom, and daſhed in pieces againſt the rocks. 
Theſe violent whirlpools continue without intervals, 
except for a quarter of an hour, at high and low wa- 
ter, in calm weather; for the boiling gradually returns 
as the flood or ebb advances. When its fury is height- 
ened by a ſtorm, no veſſel ought to venture within a 
league of it. Whales have been frequently abſorbed 
within the vortex, and howled and bellowed hideouſly 
in their fruitleſs endeavours to diſengage themſelves. 
A bear, in attempting to ſwim from Lofoden to Moſ- 


koe, was once hurried into this whirlpool, from - 


whence he ſtruggled in vain for deliverance, roaring ſo 
loud as to be heard on ſhore ; but, notwithſtanding all 
his efforts, he was borne down and deſtroyed. Large 
trees being abſorbed by the current, are ſucked 
down, and riſe again all ſhattered into ſplinters. There 
are three vortices of the ſame kind near the iſlands of 
Ferroe. 

Norway is divided into the four governments of 
Aggerhus, Bergen, Drontheim, and Wardhus, be- 
ſides that of Bahus, which is now ſubje& to Sweden. 
The province of Aggerhus-comprehends the ſouth-eaſt 
part of Norway, extending in length about 300 miles. 
Its chief towns are Chriſtiania, the ſee of a biſhop, 
ſuffragan to the metropolitan ſee of Drontheim, where 
the ſovereign court of" juſtice is held, in preſence of 
the viceroy and the governor of the province; Ag- 
gerhus, about 15 miles to the ſouthweſt of Chriſtia- 
nia; Frederickſhall,. or Frederickſtadt, in the fiege of 
which Charles XII. of Sweden loſt his life ; Saltz- 
berg, Tonſberg, Alleen, Hammar, and Hollen. 

The government of Bergen lies in the moſt ſouther- 
y and weſterly part of Norway, including the city of 
the ſame name, which is an epiſcopal fee, and a place 


L Saar 
of conſiderable trade; and . ſituated in Norway. 
the bay of Buckenfior, about 80 miles to the ſouth- 
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ward of Bergen. The third province, called Dron- 
theim or Trontheim, extends about 500 miles along 
the coaſt; and is but thinly peopled. The chief town 
Drontheim, ſeated on a little gulph at the mouth of 
the river Nider, is the only Metropolitan ſee in Nor- 
way; and carries on a conſiderable trade in maſts, 
eals, tar, copper, and iron. Leetſtrand, Stronden, 
Scoerdale, Opdal, Romſdael, and Solendael, are like- 
wiſe places of ſome traffic. The northern diviſion of 
Drontheim, called the /ub-gavernment of Salten, com- 
prehends the towns of Melanger and Scheen. The 
province of Wardhus, extending to the North Cape, 
and including the iſlands, is divided into two parts; 
namely, Finmark and Norwegian Lapland. The chief 
town, which is very inconſiderable, ſtands upon an 
iſland, called Ward, from whence the place and the 
122 derive their name. The province of Ba- 

us, though now yielded to the Swedes, is reckoned 
part of Norway, being a narrow track of land, 
about go miles in length, lying on the coaſt of the 
Categate. 9 160 
The great chain of Norway mountains, running 
from north to ſouth, called indifferently Rudfield, Sude- 
field, Skarsfield, and Scoreberg, is known in different 
parts by other appellatious ; ſuch as Dofrefield, Lams- 
feld, Sagnefield, Filefield, Halnefield, Hardangerfield,. 
2 Byglefield, Hicklefield, and Hang field. The 

eight and breadth of this extenſive chain likewiſe 
vary in different parts. To paſs the mountain Har- 
danger, a man muft travel about 70 Engliſh miles 
whereas Filefield may be about 50 over. This laſt 
riſes about two miles and a half in perpendicular 
height; but Dofrefield is counted the bigheft moun- 
tain of Norway, if not of Europe. The river Drivane 
winds along the fide of it in a ſerpentine courſe, ſo as 
to be met nine times by thoſe who travel the winter- 
road to the other fide of the chain. The bridges are 
thrown over roaring cataracts, and but indifferently 
faſtened to the ſteep rocks on either fide; ſo that the 
whole exhibits a very dreadful appearance, ſufficient 
to deter the traveller from hazarding ſuch a dangerous 
paſſage : for which reaſon, people generally chooſe 
the road over Filefield, which is much more tedious. 
This, however, is the poſt-road uſed by the king's 
carriages. The way is diſtinguiſhed by poſts fixed at 
the diftance of 200 paces from each other, that, ir 
ſnowy or dark weather, the traveller may not be be- 
wildered. For the convenience of reſting and refreſh- 
ing, there are two mountain-itoves or houſes maintain- 

ed on Filefield, as well as upon other mountains, at the 
expence of the public, and furniſhed with fire, light, 
and kitchen- utenſils. Nothing can be more dilmal 
and dreary than theſe mountains covered with eternal 
ſnow, where neither houſe, tree, nor living creature 
is to be ſeen, but here and there a ſolitary rein- deer, 
and perchance a. few wandering Laplanders. s 

In travelling from Sweden to Nordenfields, there is 
only one way of avoiding this chain of mountains; 
and that is, where it is interrupted-by a long deep val- 
ley, extending from Romſdale to G iIdbrandfdale. In 
the year 1612, a body of 1000 Scots, commanded by 
Sinclair, and ſent over as auxiliaries to the Swedes, 
were put to the ſword in this defile, by the 3 * 
uld— 


* 
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Norway. Guldbrand, who never give quarter. 
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Beſides this chain, there is a great number of de- 
tached mountains over all the country, that form val- 
leys and ridges, inhabited by the peaſants, Some of 
theſe are of incredible height, and others exhibit very 
remarkable appearances. In failing up Joering Creek 
on the left hand, the fight is aſtoniſhed with a groupe 


of mountains, reſembling the proſpe& of a city, with. 


old Gothic towers and edifices. In the pariſh of Oer- 
ſkong is the high mountain Skopſhorn, the top of 
which repreſents the figure of a fortification, with re- 
gular walls and baſtions. In the diſtrict of Hilgeland 
appears a very high range of mountains, with ſeven 
pinnacles or creſts, known by the appellation of the 
Seven Siſters, diſcernible a great way off at ſea, To 
the ſouthward of this range, though in the ſame di- 
ſtrict, riſes the famous mountain Torghatten, ſo called 
becauſe the ſummit reſembles a man's head with a hat 
on, under which appears a ſingle eye, formed by an 
aperture through the mountain, 150 ells high, and 3000 
ells in length. The ſun may be ſeen through this 
ſurpriſing cavity, which is paſſable by the foot of tra- 
ve llers. On the top of the mountain we find a reſer- 
voir of water, as large as a moderate fiſh-pond : in the 
lower part is a cavern, through which a line 400 fa- 
thoms in length, being let down, did not reach the 
bottom. At Herroe in Sundmoer is another cavern 
called Dolfeen, ſuppoſed to reach under the ſea to 
Scotland; which, however, is no more than an idle 
tradition. In the year 1750, two clergymen entered 
this ſubterranean cavity, and proceeded a conſiderable 
way, until they heard the ſea daſhing over their heads: 
the paſſage was as wide and high as an ordinary 


church, the ſides perpendicular, and the roof vaulted. 


They deſcended one flight of natural ſtairs ; but arri- 
ving at another, they were afrajd to penetrate farther: 
they bad gone ſo far, however, that two candles were 
conſumed in their progreſs and return. A cavern of 
a very curious nature, ſerving as a conduit to a ſtream 
of water, penetrates through the ſides of the moun- 
tain Limur. In the diſtrict of Rake, in the neighbour- 
hood of Frederickſhall, are three cavities in a rock; 
one of which is ſo deep, that a ſmall ſtone dropped 
down, does not rcach the bottom in leſs than two mi- 
nutes; and then the ſound it produces is pleaſant and 
melodious, not unlike the ſound of a bell. 

The vaſt mountains and rugged rocks that deform 
the face of this country, are productive of numberleſs 
inconveniences. They admit of little arable ground : 
they render the country in ſome parts impaſſable, and 
every where difficult to travellers: they afford ſhelter 
to wild beaſts, which come from their lurking holes, 
and make terrible havock among the flocks of cattle: 


they expoſe the ſheep and goats, as well as the pea- 


{ant, to daily accidents of falling over precipices : the 

occafion ſudden torrents, and falls of ſnow, which de- 
ſcend with incredible impetuoſity, and often ſweep a- 
way the labours of the huſbandman ; and they are ſub- 
ject to dreadful diſruptions, by which huge rocks are 
rent from their fades, and, hurling down, overwhelm 
the plains below with inevitable ruin. The peaſants 
t-cquently build their houſes on the edge of a ſteep 
precipice, to which they muſt climb by ladders, at the 
hazard of their lives; and when a perſon dies, the 
corpſe muſt be let down wih ropes, before it can be 


laid in the coffin, In winter the mail is oft 
up the ſides of ſteep mountains. Even in * fre — 
road, travellers are expoſed to the frequent riſks of 
falling over thoſe dreadful rocks; for they are obliged 
to paſs over narrow pathways, without rails or ritjn 
on the fides, either ſhored up with rotten poſts — 
ſuſpended by iron bolts faſtened in the mountains 
In the narrow paſs of Naeroe is a remarkable way of 
this kind, which, above 600 years ago, the famous 
king Surre cauſed to be made for the paſſage of his 
cavalry; and even this would have been found impaſ- 
ſable by any other horſes than thoſe of Norway, which 
are uſed to elimb the rocks like goats. Another very 
difficult and dangerous road is that between Shogſtadt 
and 1 in Volders, along the ſide of a ſteep moun- 
tain, in ſome places ſo narrow, that if two travellers 
on horſcback ſhould meet in the night, they would 
find it impracticable either to paſs each other, or turn 
back. In ſuch a caſe their lives could not be ſaved, 
unleſs one of them ſhould alight, and throw his horſe 
headlong into the lake below, and then cling to the 
rock, until the other could paſs, When a ſheep or 
goat makes a falſe ſtep to the projection of a rock, 
trom whence it can neither aſcend nor deſcend, the 
owner hazards his own life to preſerve that of the ani- 
mal. He directs himſelf to be lowered down from the 
top of the mountain, ſitting on a croſs ſtick, tied to 
the end of a long rope; and when he arrives at the 
place where the creature ſtands, he fallens it to the 
ſame cord, and it is drawn up with himſelf. Perhaps 
the other end of the rope is held by one perſon only ; 
and there are ſome inſtances, in which the aſſiſtant has 
been dragged down by the weight of his friend, ſo 
that both have periſhed, Whea either man or bealt 
has had the misfortune to fall over very high Preſet 
they have not only been ſuffocated by the repercuſlion of 
the air, but their bodies have been always burlt before 
they reached the ground. Sometimes entire creſts of 
rocks, many fathoms in length and breadth, have 
fallen down at once, creating ſuch a violent agitation 
of the air, as ſeemed a prelude to the world's diſſolu- 
tion. At Steenbroe in Laerdale, a ſtupendous maſs, 
larger than any caſtle in the univerſe, appears to have 
been ſevered and tumbled from the mountain in large, 
ſharp, and ragged fragments, thro' which the river 
roars with hideous bellowing. In the year 1731, 4 
promontory on Sundmoer, called Rammerifeld, that 
hung over Noxdal Creek, ſuddenly gave way, ard 
plunged into the water; which ſwelled to ſuch a de- 
gree, that the church of Strand, tho? half a league on 
the other fide of the bank, was overflowed : the creek, 
however, was not filled up; dn the contrary, the fiſher- 
men declarethey find no difference in the depth, which is 
{aid to exceed goo fathoms. 

The remarkable rivers of Norway are theſe : The 
Nied, iſſuing from Tydalen, on the borders of Swe- 
den, runs weflward into the lake Sclboe ; and after, 
wards, turnihg to the northward, paſſes by the city of 
Drontheim, to which it anciently gave the name 0 
Nideras and NMidreſia: Sule Ely, that deſcending from 
Sulefield, runs with a rapid courſe thro? Nordale into 
the fea: Gulen, which riſes near Sffarsfield in the 
north; aud running 20 leagues weſtward, thro' Aalen, 
Hlotaalen, Storen, and Melhuus, diſcharges itſelf in. 
to the ſea, about a league to the weſt of Dronthel f, 
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he year 1344, this river buried itſelf under 
- round : from whence it again burſt forth with ſuch 
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the points of rocks, and die in a dreadful commotion, Norway. 


analagous to thoſe they had endeavoured to excite in 


"ence, that the earth and ſtones thrown np by the. the community. 


eruption, filled the valley, and formed a dam ; which, 
however, was ſoon broken and waſhed away by the 
ſorce of the water. Divers churches, 48 farm-houſes, 
with 250 perſons, were deſtroyed on this occaſion, Ot- 
teroen, à large river, taking its riſe from the moun- 
tain Agde, runs about 30 leagues through Seeterdale 
and Elie, and diſembogues itielf into the cataract of 
Wiland. The river Syre riſes near the mountain 
Lang, and winds its courſe thro” the vale of Syre into 
the lake of Lunde in the dioceſe of Chriſtianſand : 
thence it continues its way to the fea, into which it 
diſcharges itſelf through a narrow itrait formed by 
two rocks, This contraction augments its impetuo- 
fy, ſo that it ſhoots like an arrow into the ſea, in 
which it produces a very great agitation, Nid and 
Sheen are two confiderable rivers, iſſuing out of Tille- 
mark, Their water-falls have been diverted, with in- 
finite labour, by canals and paſſages cut through the 
rocks, for the convenience of floating down the tim- 
ber. Tyrefiord, or Dramme, is in the neighbour- 
hood of Honifoſſe, joined by two rivers from Oedale 
and Hadeland, and diſembogues iſelf into the ſea near 
Bragneſs. Loven riſes in the higheſt part of Numme- 
dal, and runs through Konſberg to the ſea near Laur- 
wig. Glaamen is the largeſt river of Norway, diſtin- 
guiſned by the name of Stor-Elvin, or the great river. 
t derives its origin from the mountain Dofre, from 
whence it winds all along the plains of Oeſterdale and 
Soloe ; then joins the Vorme, another conſiderable ri- 
ver riling out of Mioes and Guldſbrandſdale. Theſe 
being joined, traverſe the lake Oeyeren ; and thence 
iſuing, run on to Sarp near Frederickftadt. 


Norway abounds with freſh-water lakes; the prin- 


cipal of which are, Ryſvand in Nordland, Snaaſen, 
delboe, the Greater and Leſſer Mioes, Slirevand, 
Sperdille, Rand, Veſtn, Saren, Modum, Lund, Nor- 
ſve, Huidſoe, Fariſvand, and Oeyevand : all theſe 
are well ſtocked with fiſh, and navigable for large 
veſſels, Wars have been formerly carried on upon 
theſe inland ſeas 3; in ſome of which are ſmall floatin 
iſlands, or parcels of earth with trees on them, ſepa- 
rated from the main land, and probably preſerved in 
compact maſſes by the roots of trees, ſhrubs and graſs, 
interwoven in the ſoil. In the year 1702, the family- 
lat of Borge, near Frederickſtadt, being a noble 
edifice, with Jofty towers and battlements, ſuddenly 
lk into an abyſs 100 fathoms deep, which was in- 
lantaneouſly filled by a piece of water 3oo ells in 
ength, and about half as broad. Fourteen perſons, 
ith 200 head of cattle, periſhed in this catatt rophe, 
which was occationed by the river Glaamen precipita- 
ig itſelf down a water-fall near Sarp, and under- 
ming the foundation. Of all the water-falls in 
money this of Sarp is the moſt dangerous for its 
eight and rapidity. The current drives 17 mills; 
wp roars with ſuch violence, that the water, being 
qa and comminuted among the rocks, riſes in 
- orm of rain, where a beautiful rainbow may be 
"3h ſcen when the ſun ſhines. In ancient times 
> cataract was made uſe of for the execution of 
2 ors and other malefactors: they were thrown 
. that they might be daſhed in pieces on 
VII. 2 
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Great part of Norway is covered with foreſts of 
wood, which conſtitute the principal article of com- 
merce in this country. They chiefly conlitt of fir atd 
pine, for which great ſums are received from foreigners, 
who export an immenſe numberof maſts, beams, planks, 
and boards. Beſides, an incredible quantity is con- 
ſumed at home, in building houſes, ſhips, bridges, 
piles, moles, and fences; over and above the vat 
demand for charcoal to the founderies, and fewel for 
domeſtic uſes.. Nay, in ſome places, the trees are 
felled for no other purpoſe but to clear the ground 
and to be burned into aſhes for manure. A gocd 
quantity of timber is yearly exported to Scotland and 
Spain: but this is inconſiderable when compared to 
the vaſt exports from Drammen, Frederickſhail, Fre- 
derickſtadt, Chriſtiania, Skeen, Arendal, Chriſtian- 
ſand, Chriſtian's- bay, and Drontheim. The mails and 
large beams are floated down the rivers, and the reſt 
is divided into boards at the ſaw-mills. Theſe works 
ſupply a vaſt number of families with a comfortable 
ſubſtance. A tenth part of all ſawed timber be: 
longs to his Daniſh majeſty, and makes a conſiderable 
branch of his revenue. The foreſts in Norway are ſo 
vaſt and thick, that the people ſeem to think there 
can never be a ſcarcity of wood, eſpecially as the foil 
is peculiarly adapted for the production of timber: 


they therefore deftroy it with a waſteful hand; inſo- 


much that more wood rots in Norway than is burned 
in the whole kingdom of Denmark. The beſt timber 
grows in the provinces of Saltan, Helleland, Romſ- 
dale, Guldbrandſdale, Oeſterdale, Solve, Valders, 
Hallingdale, Sognifiord, Tellemark, and the lordſhip 
of Nedene. 

The climate of Norway is very different in different 
parts of the kingdom. At Bergen the winter is ſo 
moderate, that the ſeas are always open and practi- 
cable both to mariners and fithermen, except in 
creeks and bays, that reach far up into the country 
towards Fileficld, when the keen north-eaſt wind 
blows from the land. On the eaſt fide of Norway 


from the frontiers of Sweden to Filefield, the cold 


generally ſets in about the middle of October with 
great ſeverity, and laſts till the middle of April; du- 
ring which interval the waters are frozen to a very 


conſiderable thickneſs, and the face of the country is 


covered with ſnow. In the year 1719, 7000 Swedes, 
who intended to attack Drontheim, periſhed in the 
ſnow on the mountain of Ruden or 'I'ydel, which ſe- 
parates Jempteland in Sweden from the dioceſe of 
Drontheim. A company of 200 Norwegian fledge- 
men under major Emahus, found them all frozen to 
death on the ridge of the mountain, where they bad 
been ſurpriſed by a ftorm accompained with ſnow, 
hail, and extreme cold. Some of thele unhappy vie— 
tims appeared fitting, ſome lying, and others kneehag 
in a poſture of praying. They had cut in pieces their 
muſkets, and burned the little wood they afforded. 
The generals Labarre and Zocga loſt their lives; and 
of the whole corps, confilting originally of 10,000, 
no more than 2500 ſurvived this dreadful cataſtrophe. 

The cold is {till more intenſe in that part of Nor- 


way called Finmark, ſituated in the frigid zone near 
30 the 
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the ſummer is often exceſſively hot, in Norway. The 
rays of the ſun are reverberated from the ſides of the 
mountains ſo as to render the weather cloſe and ſultry 
in the valleys; beſides the ſun's abſence below the 
horizon is ſo ſhort, that the atmoſphere and moun- 
tains have not time to cool. The heat is ſo great, that 
vegetation is remarkably quick. Barley is ſown, 
grows, ripens, and is reaped, in the ſpace of fix weeks 
or two months. The longeſt day at Bergen conſiſts 
of 19 hours; the ſun riſing at half an hour after two, 
and ſetting at half an hour after nine. The ſhorteſt 
day does not exceed fix hours; for the ſun riſes at nine 
in the morning, and ſets at three in the afternoon. 
In the beginning of the year the daylight increaſes 
with remarkable celerity ; and, at the approach of 
winter, decreaſes in the ſame proportion. In ſum- 
mer one may read and write at midnight by the light 
of the ſky. Chriftian V. while he refided at Dron- 
theim, uſed to ſup at midnight without candles. In 
the diſtrict of Tromſen, at the extremity of Norway, 
the ſun is continually in view at midſummer. It 1s 
ſeen to circulate day and night round the north pole, 
contraQing its orbit, and then gradually enlarging it, 
until at length it leaves the horizon. In the depth of 
winter, therefore, it is for ſome weeks inviſible z and 
all the light perceived at noon is a faint glimmering 
for about an hour and an half, proceeding from the 
reflection of the ſun's rays from the higheſt mountains, 
But the inhabitants of theſe provinces are ſupplied 
with other lights that enable them to follow their em- 
ployments in the open air. The ſky being generally 
ſerene, the moonſhine is remarkably bright, and, be- 
ing reflected from the mountains, illuminates the 
valleys. They are alſo aſſiſted by the Aurora Bo- 
realis, which is very frequent in the northern parts of 
Europe. 

The air of Norway is generally pure and ſalubrious. 
On the ſea-coaſts, indeed, it is rendered moiſt by va- 
pours and exhalations : but in the midland parts of the 
country, towards the mountains, the climite is ſo dry, 
that meal may be kept for many years without being 
worm eaten or damaged in the leaſt. The inhabitants 
have no idea of fickneſs except what is occafioned by 
exceſſes. It is ſaid that in the vale of Guldbrand the 
inhabitants live to ſuch extreme old age, that they 
become weary of life, and cauſe themſelves to be re- 
moved to a leſs ſalubrious climate, whereby they may 
have a chance of dying the ſooner. In conſumptions, 
however, the moiſt air on the ſea-fide is found to be 
moſt agreeable to the lungs in reſpiration. Norway, 
being a mountanious country interſected by creeks, 
abounding with lakes, rivers, and ſnow, mult be ſub- 
ject to frequent rains; and from ſudden thaws the 
inhabitants are ſometimes expoſed to terrible diſtaſters. 
Vaſt maſſes of ſnow falling from precipices, over- 
whelm men, cattle, boats, houſes, nay even whole 
villages. About two centuries ago, a whole pariſh was 
covered and deſtroyed by an immenſe maſs of ſnow ; 
and ſeveral domeſtic utenſils, as ſciſſars, knives, and 
baſons, have been at different times brought to light 
by a rivulet that runs under the ſnow, which has been 
gradually hardened and increaſed by repeated froſts and 
annual acceſſions. 


The winds that chiefly prevail on the weſtern coaſt 
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are thoſe that blow from the ſouth; whereas, on th 
other fide of Filefield, the winds that produce = 
continue the hard froſts are always northerly. In the 
ſummer, there is a kind of regular trade-wind on the 
coaſt of Bergen. In the forenoon the ſea begins to 
be cooled with a weſterly breeze, which continues till 
midnight. Then the land breeze begins from the cal 
and blows till about ten in the morning. The coal 
is likewiſe ſubject to ſudden ſqualls and ſtorms. Hur. 
ricanes ſometimes riſe at ſea; and in theſe latitudes 
the phznomenon called a water-ſþout is not uncommon, 
One of theſe in the neighbourhood of Ferro is ſaid to 
have ſucked up with the water ſome laſts of herrings 
which were afterwards dropped on Kolter, a mountain 
1200 feet high. 
The freſn-water of Norway is not very light or 
pure ; but on the contrary 1s generally turbid, and 
depolits a ſediment of adventitious matter, being ſome- 
times impregnated with oker, and particles of iron. 
Nevertheleſs it is agreeable to the taſte, and remark. 


ably ſalubrious; as appears from the good health of the 


common people, who drink little or ng other liquor. 

The ſoil of Norway varies in different places ac- 
cording to the fituation of rock or valley. The moun- 
tains here, as in every other country, are bare and 
barren; but the earth waſhed down: from them by 
the rains, enriches and fertilizes the valleys. In theſe 
the ſoil generally conſiſts of black mould, ſand, loam, 
chalk and gravel, lying over one another in unequal 
ſtrata, and ſometimes in three or four ſucceſſions: the 
mould that lies uppermoſt is very fine and mellow, 
and fit to nouriſh all ſorts of vegetables. There is 
alſo clay found in different parts of this kingdom, of 
which the inhabitants begin to make earthen ware; 
but bricks and tiles are not uſed in building. The 
face of the country is in many places deformed by 
large ſwamps and marſhes, very dangerous to the 
traveller. Near Leeſſoe in the dioceſe of Chriſtianſand, 
a wooden cauſeway is extended near a mile over a 
moraſs ; and if a horſe or any other animal ſhould make 
a falſe ftep, he will fink at once into the abyſs never 
to riſe again, _ | 

In x cold country like Norway, roughened with 
rocks and mountains, interſperſed with bogs, and co- 
vered with foreſts, we cannot expect to find agriculture 
in perfection. The ploughed lands, in reſpect to moun- 
tains, woods, mcadows, and waſtes, do not exceed 
the proportion of 1 to 80; ſo that the whole coun- 
try does not produce corn to maintain above half the 
number of its inhabitaats. The peaſants are diſcou- 
raged from the practice of huſbandry by the frequency 
of accidents that ſeem peculiar to the climate, Even 
in the fruitful provinces of Guldbrandſdale, Oeſler- 
dale, and Soloer, as well as in other places, when the 
corn appears in the moſt flouriſhing condition, the 
whole hope of the harveſt is ſometimes deſtroyed in 
one night by a ſudden froſt that nips the blade aud 
extiuguiſhes the vegetation, The kingdom is more” 
over viſited by ſome unfavourable years, in which tle 
ſun ſeems to have lolt his genial power ; the vegetables 
are ſtunted; the trees bud and bloom, yet bear no 
fruit; and the grain, though it riſes, will yet pro- 
duce nothing but empty ears and ſtraw. This _ 
mity, however, rarely occurs; and in 2 the cul- 
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nt rye, barley, and oats. The moſt fruitful pro- 
2 40 Nordland, Inderbarre, and 8 in 
the dioceſe of Drontheim; Sognifiord, and Vaas in 
that of Bergen; Jedderen, Rycfylſk, Raabygdelag, 
and the lordſhip of Nedenes, in the dioceſe of Chriſti- 
anſand; Hedemark iu the dioceſe of Aggerhuis; Ha- 
deland, Toten, Romerige, Ringerige, and Guld- 
brandſdale: theſe territories not only produce grain 
enough for their own conſumption, but likewiſe 
ſupport their neighbours, and even ſupply part of 
Sweden. Peaſe are likewiſe propagated in this coun- 
try, together with wheat, buck-wheat, hops, hemp 
and flax, but not to any conſiderable advantage. The 
meadows are well ſtored with paſturage for ſheep and 
cattle, and the fields are productive of thoſe vegetables 
which are common in other northern countries. Within 
theſe 50 years the people of Norway have beltowed 
ſome attention on the culture of gardens, which in 
former times was ſo neglected, that the cities and 
towns were ſupplied with leeks, cabbage, and roots, 
from England and Holland. At prelent, however, 
the Norwegians raiſe their own culinary and garden 
roots and vegetables, which thrive there as 2 as in 
any other country. The ſcurvy being a diſeaſe that 

revails along the ſea · coaſt, Nature has ſcattered upon 
it a variety of herbs efficacious in the cure of that di- 
ſtemper; ſuch as angelica, roſe- wort, gentian, creſles, 
trefoil, ſorrel, ſcurvy-graſs, and a plant called erich's 
raſi, that grows in great plenty on the iſlands of 
Northland ; from whence the people of the continent 
fetch away boat-loads of it, to be preſerved in barrels 
as a ſuccedaneum for cabbage. There are alſo a few 
noxious vegetables little known in any country but 
Norway. In Guldbrandſale is a ſpecies of graſs called 
ſelfnape ; the root of which is ſo poiſonous, that any 
beaſt which eats of it dies immediately, the belly 
burſting ; nay, the carnivorous fowls that prey upon 
the carcaſe of the beaſt meet with the ſame wh chil- 
dren have been more than once poiſoned by this root 
which nevertheleſs is ſometimes uſed externally as an 
amulet for arthritic diſorders. Another vegetable per- 
nicious to the cattle is the Gramen ofiifragum Nor- 
wepienſe, which is ſaid to mollify the bones of the 
cattle which feed upon it. Among the noxious plants 
of Norway we may alſo reckon the igle-graſs, fatal 
to ſheep and goats; the tour-graſs, which affects 
borſes and cows with a ſort of lethargy ; and the plant 
torboe, or hiſte-ſpring, which produces nearly the 
lame effect on horſes, but is not at all prejudicial to 
cows, ſheep, or any ruminating animals. The herb 
turte, not unlike angelica, operates nearly in the ſame 
manner; yet the bears are ſaid to feed upon it with 
peculiar reliſh; and when their hair begins to fall off 
by feeding upon this plant, they cure themſelves by 
eating the fleſh of animals. 

The common fruit-trees thrive tolerably well in 
Norway, the inhabitants of which have plenty of 
cherries, apples, and pears. Some kinds of plums at- 
tam maturity; which is ſeldom the caſe with grapes, 
*pricots, and peaches. But even the apples and pears 
that ripen here are -ſummer-fruit; that which grows 
| the winter ſeldom coming to perfection. Great 
"ariety of agreeable berries are produced in different 
parts of this kingdom; ſuch as the hagebar, a kind 
bes; an infuſion of which in wine makes a pleaſant 
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ſoelbar or ſun- berries, raſpberries, gooſebetries, black- 
berries, ſtrawberries, &c. with many other ſpecies 
that ſeem to be natives of Norway and Sweden, 
Among thoſe are the tranzbar, the produce of the 
myrtillus repens, red and auſtere, found in the ſpring 
in perfection under the ſnow, and much reliſhed by 
by the reindeer; crakebeer, reſembling bilberries, 
deemed a powerful antiſcorbutic; agerbeer, larger and 
blacker than bilberries, of a pleaſant acid, ripened by 


cold, and uſed as cherries for an infuſion in wine: 


and finally tylte-beer, a red pleaſant berry growing on 
a ſhort ſtem, with leaves like thoſe of box: they are 
plucked off by handfuls, and ſent to Denmark to be 
preſerved for the table, where they are eaten by way 
of deſert. 

Of the trees that grow wild in Norway, the prin- 
cipal are the fir and the pine. The firſt yield an an- 
nual revenue of 1,000,000 of rix-dollars, if we include 
the advantages reſulting from the ſaw-mills and the 
malts; one of which laſt has been known to fell for 200 
rix-dollars. The red fir-tree, which grows on the moun- 
tains, isſorichin turpentine as to be almoſt incorruptible. 
Some of the houſes belonging to the Norway peaſants, 
built of this timber, are ſuppoſed to be above 400 years 
ſtanding. In Guldbrandſdale the houſe is ftill to be 
ſeen ſtanding in which king Olaf lodged five nights, 
above 700 years ago, when he travelled round the 
kingdom to convert the people to the Chriſtian faith. 
Even 100 years after the'trunk of the fir-tree has 
been cut down, the peaſants burn the roots for tar, 
which is a very profitable commodity. In the fens, 
the reſin of the fir-tree is by nature transformed into 
a ſubſtance which may be called Norway frankincenſe. 
The buds or pine-apples of this tree, boiled in ftale 
beer, make an excellent medicine for the ſcurvy; leſs 
unpleaſant to the taſte, though as efficacious, as tar - 
water. 'The pine-tree is more tall and beautiful than 
the fir, though inferior to it in ſtrength and quality 
for which reaſon the planks of it are fold at an infe- 
rior price, and the peaſants waſte it without remorſe. 
Norway likewiſe produces ſome forefts of oak, which 
is found to be excellent for ſhip-building. Here alſo 
grow plenty of elm-trees; the bark of which, being 
powdered, is boiled up with other food to fatten hogs, 
and even mixed by the poor among their meal: alſo 
the aſh, from which the peaſants diſtill a balſam uſed in 
certain diſorders, and which is uſed both externally 
and internally. Many other trees flouriſh in this 
country, an enumeration of which would prove too 
tedious, Hazles grow here in ſuch abundance, that 
100 tons of the nuts are annually exported from Bergen 
alone. | 

A great diverſity of flones is found in Norway, 
ſome of which are of a ſurpriſing figure. Several 
mountains conſiſt chiefly of a brown pebble, which 
decays with age; nay, it ſometimes diſſolves, and 
drops into the ſea, and, the cement being thus looſened, 
a terrible diſruption enſues. In ſome places the grey 
and black pebbles are intermixed with iron, copper, 
lead, filver, and gold. The ground, in certain diſtricts, 
is covered with the fragments of rocks that have been 

recipitated from the ſummits of mountains, and broken 
* their fall into innumerable ſhivers. Between 20 
and 30 years ago, in the neighbourhood of Bergen, a 
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which formed a kind of vault around him. In this 
dreadful tomb he remained alive for ſeveral weeks. 
By his loud cries the place of his confinement was 
diſcovered; but it was hood impoſſible to remove the 
huge ſtones by which he was incloſed. All that his 
friends could do for him was, to lower down meat and 
drink through ſome crevices; but at length the ſtones 
fell in, and cruſhed him to death. 

In Norway are inexhauftible quarries of excellent 
marble, black, white, blue, grey, and variegated; to- 

ther with ſome detached pieces of alabafter, ſeveral 
Kinds of ſpar, chalk-ſtone, cement · ſtone, ſand-ſtone, 
mill- tone, baking-ſtone, ſlate, talc, magnets; and ſwine- 
ſtone, a production natural to Norway and Sweden, 
of a brown colour, fetid ſmell, in texture reſembling 
cryſtal, and deriving its name from a ſuppoſed efficacy 


in curing a diſtemper incident to ſwine, Here alſo is 


found the amianthus or ſtone- flax, of which incom- 
buſtible cloth may be made. Norway, however, af- 
fords no flints, but plenty of pyrites or quartz, beau- 
tiful cryſtals, granates, amethyſts, agate, thunder- 
ſtones, and eagle-ſtones. Gold has formerly been 
found in a ſmall quantity in the dioceſe of Chriſtian- 
ſand, and coined into ducats. There is at preſent a 
very conſiderable ſilver- mine wrought at Kongſberg 
on the account and riſk of his Daniſh majeſty: the 
ore is ſurpriſingly rich, but interrupted in ſuch a man- 
ner, that the vein is often loſt. Many maſſes of pure 
filver have been found; and, among the reſt, one piece 
weighing 560 pounds, preſerved in the royal muſeum 
at Copenhagen. Such is the richneſs of theſe mines, 
that the annual produce amounts in value to a tun and 
an half in gold. About 5000 people are daily em- 
ployed, and earn their ſubſiſtenee, in thoſe ſtupendous 
works. Other filver-mines are proſecuted at Jarlſberg, 
but not to the ſame advantage; and here the ore is 
mixed with lead and copper. In many parts of this 
country copper-mines have been diſcovered; but the 
principal, and perhaps the richeſt in all Europe, is at 
Roraas, about 100 Engliſh miles from Drontheim. 
This work yields annually about 1100 ſhip-pounds of 
pure copper: the founderies belonging to it conſume 
yearly about 14,000 laſts of coal, and 500 fathoms of 
wood. The next in importance is the copper- work 
at Lykken, about 20 miles from Drontheim. A third 
mine is carried on at Indſet, or Quickne, at the di- 
{tance of zo miles from the ſame place; and here they 
precipitate the copper from its menſtruum, by means 
of iron, There 1s a fourth copper-work at Silboe, 
about 3o miles diſtant from Drontheim, though the 
leaſt conſiderable of the four. Other copper-mines 
of leſs note are worked in different parts of the king- 
dom. Iron is till in greater plenty, and was the firſt 
metal wrought in this country. Many hundred thou- 
ſand quintaſs are annually exported, chiefly in bars, 
and part of it in ſtoves, pots, kettles, and cannon: the 
national profit ariſing from this metal is eſtimated at 
zoo, ooo rix- dollars. There is a ſpecies called »:90r- 
iron, found in large lumps among the moraſſes: of 
this the peaſants inake their own domeſtie tools and 
utenſils, ſuch as knives, ſcythes, and axes. The lead 
found mixed in the ſilver ore is an article of ſmall im- 
portance in Norway; yet ſome mines of this metal 


have been lately opened in the diſtrict of Solver, by 
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the proprietors of the copper - work at Oudal. A yi. x 
triol work has been begun near Kongſberg: the mine; — 
yield great plenty of ſulphur; which, ends the 
Norwegians will not take the trouble to melt and de. 
purate, becauſe immenſe quantities are found at a 
cheaper rate in the iſland of Iceland. Alum is found 
between the ſlate-flakes near Chriſtiana in ſuch plenty 
that works have been ſet up for refining this mineral 
though they have not yet brought it to any degree of 
tranſparency. His Daniſh majeſty has eſtabliſned 
ſalt- works in the peninſula of Valoe, about fix Engliſh 
miles from Tonſberg, where this mineral is extracted 
in large quantities from the ſea-water, 

Beſides the animals common to other countries, 
Norway is ſaid to contain many of the uncommon and 
dubious kind; ſuch as the kraken, mermaid, ſea-ſerpent, 
&c. See theſe articles. 

Many Daniſh, Engliſh, Scotch, Dutch, and German 
families have ſettled in Norway, and now form no in- 
conſiderable part of the trading people: but the ori- 
ginal inhabitants are the deſcendants of thoſe fero- 
cious Normanni, who harraſſed almoſt all the coaſts 
of Europe with piratical armaments in the 8th, gth, 
and 10th centuries. They ſpeak the ſame language 
that is uſed in Denmark, though their original tongue 
is the diale& now ſpoken in Iceland. They profeſs 
the Lutheran religion, under an archbiſhop eſtabliſhed 
at Drontheim, with four ſuffragans; namely, of Ber- 
gen, Steffanger, Hammer, and Chriſtiana. By the 
union of Calmar, the two kingdoms of Norway and 
Denmark were united under one monarch ; and then 
the people of both nations enjoyed conſiderable privi- 
leges: but the Daniſh government is now become ab- 
ſolute; and Norway is ruled deſpotically by a viceroy, 
who reſides in the capital, and preſides in the ſupreme 
court, to which appeals are madefrom the ſubordinate 
courts of judicature. | 

The Norwegians are generally well-formed, tall, 
ſturdy, and robuſt, brave, hardy, honeſt, - hoſpitable, 
and ingenious: yet ſavage, raſh, quarrelſome, and liti- 

ious. The ſame character will nearly ſuit the inha- 
— of every mountainous country in the northern 
climates. Their women are well-ſhaped, tall, comely, 
remarkably fair and obliging. The nobility of Nor- 
way have been chiefly removed by the kings of Den- 
mark, in order to prevent faction, and oppoſition to 
the court; or are long ago degenerated into the rank 
of peaſants: ſome families, however, have been lately 
raiſed to that dignity. Every freeholder in Norway 
enjoys the right of primogeniture, and power of te- 
demption; and it is very uſual to ſee a peaſant inha- 
biting the ſame houſe which has been poſſeſſed 400 
years by his anceſtors. The odels-gads, or freehold, 
cannot be alienated by ſale or otherwiſe from the 
right heir, called odels-mand: if he is not able to re- 
deem the eſtate, he declares his incapacity every 1oth 
year at the ſeſſions; and if he, or his heirs, to the third 
generation, ſhould acquire wealth enough for _ 
purpoſe, the poſſeſſor pro tempore muſt relign his po- 
ſeſſion. 

The mountaineers acquire ſurpriſing ſtrength and 
dexterity by hard living, cold, laborious exerciſe, climb- 
ing rocks, ſkating on the ſnow, and handling ar“ 
which they carry from their youth to defend _ 
ſelves againſt the wild beaſts of the foreſts. Thiwe oy 
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gormy. dwell in the maritime parts of Norway exerciſe the 


employments of fiſhing and navigation, and become 


very expert mariners. 

The peaſants of Norway never employ any han- 
dicraftſmen for neceſſaries to themſelves and fami- 
lies: they are their own hatters, ſhoe-makers, tay- 
lors, tanners, weavers, carpenters, ſmiths, and join- 
ers: they are even expert at ſhip · building; and ſome 
of them make excellent violins. But tbeir general 
turn is for carving in wood, which they execute in a 
ſurpriſing manner with a common knife of their own 
forging. They are 'taught in their youth to wreſtle, 
ride, ſwim, ſkate, climb, ſhoot, and forge iron. Their 
amuſcments confiſt in making verſes, blowing the 
horn, or playing upon a kind of guitarre, and the vio- 
lin : this laſt kind of muſic they perform even at fu- 
nerals. The Norwegiaus have evinced their valour 
and fidelity in a thouſand different inſtances. The 
country was always diſtracted by inteſtine quarrels, 
which raged from generation to generation. Even the 
farmers ſtand upon their punctilio, and challenge one 
another to ſingle combat with their knives. On ſuch 
occaſions they hook themſelves together by their belts, 
and fight until one of them is killed or mortally 
wounded. At weddings and public feafts they drink 
to intoxication, quarrel, fight, and murder generally 
enſues. The very common people are likewiſe paſ- 
ſionate, ambitions of and independence, and 
vain of their . The nobility and merchants 
of Norway fare ſumptnouſly ; but the peaſant lives 
with the utmoſt temperance and frugality, except at 
ſeſtivals: his common bread is made of oat-meal, roll- 
ed into broad thin cakes, like thoſe uſed in Scotland. 
In time of ſcarcity, they boil, dry, and grind the 
bark of the fir-tree into a kind of flour which they 
mix with oat-meal : the bark of the elm · tree is uſed in 
the ſame manner. In thoſe parts where a fiſhery is 
carried on, they knead the roes of cod with their oat- 
meal. Of theſe laſt, mixed with barley-mea], they 
make haſty- pudding, and ſoup, enriched with a pickled 
herring or ſalted mackarel. Freſh fiſh they have in 
plenty on the ſea-coaſt. "They hunt and eat growſe, 
partridge, hare, red deer, and rein-deer. They kill 
cows, ſheep, and goats, for their winter ſtock: thefe 
they pickle, or ſmoke, or dry for uſe. "They make 
cheeſe of their milk, and a liquor called Hire of their 
four whey : this they commonly drink mixed with wa- 
ter; but they provide a ſtore of ſtrong ale for Chriit- 
mas, weddings, chriſtenings, and other entertain- 
ments. From their temperance and exerciſe, joined to 
the purity and elaſticity of their air, they enjoy good 
health, and often attain to a ſurpriſing degree of lon- 
revity. Nothing is more common than to ſee a hearty 

orwegian turned of 100. In the year 1733, four 
couples danced before his Daniſh majeſty at Fredericks- 
hall: their ages, when joined, exceeded 800 years. 
Nevertheleſs, the Norwegians are ſubject to various 
diſeaſes ; ſuch as the ſcab, the leproſy, the ſcurvy, 
the catarrh, the rheumatiſm, gout, and epilepſy. The 
rels of the Norway peaſants conſiſts of a wide looſe 
Jacket made of coarſecloath, with waiſtcoatand breeches 
of the ſame. Their heads are covered with flapped 

ate, or caps ornamented with ribbons. They wear 
es Without ſoles, and in the winter leathern buſkins. 
bey have likewiſe ſnow-ſhoes and long ſkates, with 


Jeſs, the farmers are not deficient in induſtry, and ſcill 
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which they travel at a great pace, either on the land Norway. 


or ice. There is a corps of ſoldiers thus accoutred, 
who can out-march the ſwifteſt horfes. The Norwe- 
gian peaſant never wears a neckcloth, except on ex- 
traordinary occaſions: he opens bis neck and breaſt to 
the weather, and. lets he iow beat into his boſom. 
His body is girt round with a broad leathern belt, 
adorned with braſs plates, from which depends a braſs 
chain that ſuſtains a large knife, gimlet, and other 
tackle. The women are dreſſed in cloſe-Jaced jackets, 
having leathern girdles decorated with ornaments of 
filver. They likewiſe wear - filver chains round their 
necks, to the ends of which are fixed gilt medals, 
Their caps and handkerchiefs are almoft covered with 
ſmall plates of falver, braſs, and tin, large rings, and 
buttons. A. maiden bride appears with her hair plat- 
ted, and, together with her cloaths, hung full of ſuch 
jingling trinkets, 

Phe churches, public edifices, and many private 
houſes in Norway, are built of ſtone : but the people 
in general live in wooden houſes, made of the trunks 
of fir and pine-tree laid upon each other, and joined 
by mortiſes at the corners. Theſe are counted more 
dry, warm, and healthy, than ſtone or brick build- 
ings. In the whole dioceſe of Bergen, one bardly 
ſces a farm-houſe with a chimney or windows: th 
are generally lighted by a ſquare hole in the top of 
the houſe, which lets in the light, and lets out the 
ſmoke. In ſummer this hole is left quite open: in the 
winter, it is covered with what they call a ſiau; that is, 
the membrane of ſome animal, ftretched upon a wooden 
frame that fits the hole, and tranſmits the rays of light. 
It is fixed or removed with a long pole, occaſionally. 
Every perſon that enters the houſe, upon buſineſs oc 
courtſhip, takes hold on this pole, according to an- 
cient cuſtom. The ceiling is about eight feet high in 
the middle; and, being arched like a cupola, the 
ſmoke of the fire underneath rolls about, until it finds 
a vent at the hole, which is called /ur. Under this 
opening ſtands a thick table with benches, and an bigh 
ſeat at the upper end for the maſter of the family: he 
has likewiſe a ſmall cupboard for his own uſe, in which 
he locks up his moſt valuable effects. The boards of 
the roof are coated with the bark of birch- trees, 
which is counted incorruptible : this again 1s cover- 
ed with turf, which yields a good crop of graſs for 
goats and ſheep, and is often mowed as hay by the 
farmer. | 

The Norwegians carry an a conſiderable trade with 
foreign nations. The duty on the produce of their 
own country exported, amounts annually to 100,000 
rix-dollars. Theſe commodities are, copper wrought 
and unwrought ; iron caſt into cannon, ſtoves, and 
pots, or forged into bars; lead, in {mall quantity; 
maſts, timber, deal-boards, planks, marble, mill- 
ſtones, herring, cod, ling, falmen, lobſters, foun- 
ders, cow-hides, goat-ſkins, ſeal-ſkins, the furs of 
bears, wolves, foxes, beavers, ermis, martens, &e. 
down, feathers, butter, tallow, train-oil, tar, juni» 
per and other ſorts of berries, ans guts; Halt, alum, 
glaſs, vitriol, and pot-aſhes. All other commcdities 
and articles of luxury, the Norwegians import from 
different nations. The nature of the ground does not 
admit of much improvement in agriculture : ncverthe— 
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to drain marſhes, and render the ground arable and fit 
for paſture. Many are employed in grazing and 
breeding cattle: but a much greater number is engaged 
in felling wood, floating timber, burning charcoal, and 
extracting tar from the roots of the trees which have 
been cut down; in the filver, copper, and iron mines; 
in the navigation and fiſhery: A conſiderable number 
of people earn a comfortable livelihood by hunting, 
ſhooting, and bird-catching. Every individual is at 
liberty to purſue the game, eſpecially in the mountains 
and commons : therefore every peaſant is expert in the 
uſe of fire-arms ; and there are excellent markſmen 
among the mountains, who make uſe of the bow to 
kill thoſe animals whoſe ſkins, being valuable, would 
be damaged by the ſhot of fire arms, | 
Norway can produce above 14,000 excellent ſea- 
men. 'The army of this country amounts to 30,000 
effective men; and the annual revenue exceeds 800,000 
rixdollars. 
Norxwav-Rat, in zoology, See Mus. 
NORWICH, the capital of the county of Nor- 
folk in England, fituated in E. Long. 1. 26. N. Lat. 
52. 40. It is ſuppoſed to have had its name, which 
ſignifies “ a caftle to the north,” from its ſituation in 
reſpect of Caſtor, the ancient Venta Icenorum, three 
or four miles to the ſouth of it, out of whoſe ruins it 
ſeems to have riſen. In its infancy, in the reign of 
Etheldred, it was plundered and burnt by Sueno the 
Dane, when he invaded England with a great army. 
Afterwards it recovered ; and in the reign of Edward 
the Confeſſor was a conſiderable place, having 1320 
burghers. But it ſuffered again much in the reign of 
William I. by being the ſeat of a civil war, which 
Ralph, earl of the Eaſt Angles, raiſed againſt that 
king. So much was it impaired by the ſiege it then 
underwent, that there were ſcarce 560 burghers left 
in it, as appears from Doomſday-book. From that 
time forward it began by little and little to recover, 
eſpecially after biſhop Herbert tranſlated the epiſco- 
* ſee hither from Thetford in the reign of William 
ufus in 1096; and built a beautiful cathedral, of 
which he himſelf laid the firſt ſtone, with this inſcrip- 
tion, Dominus Herbertus poſuit primum lapidem, in 
Nomine Patris, Filii, & Spiritus Sancti, Amen, i. e. 
4% Lord (biſhop) Herbert laid the firſt ſtone, in the 
name of the Father, Son, and Holy Ghoſt ;** and by a 
licence from pope Paſchal, declared it the mother- 
church of Norfold and Suffolk. After this, as Malmſ- 
bury has it, it became a town famous for merchan- 
dize and the number of inhabitants. Yet it was mi- 
ſerably barraſſed in the reign of Henry II. by Hugh 
Bigod, earl of Norfolk, who was an adherent of 
Henry's ſon, called the junior king. In the time of 
Edward I. it was walled round by the citizens, who 
had preſented a petition to Parliament for liberty to 
do it. Henry IV. allowed them, inſtead of bailiffs, 
which they had before, to ele& a mayor yearly, and 
made the city a county of itſelf. In the year 1348, 
near 58 perſons were carried off by the plague ; and 
in 1507, the city was almoſt conſumed by fire. For 
the flouriſhing ſtate to which the city is now arrived, 
they are much indebted to the Flemings, who fled hi- 
ther from the tyranny of the duke of Alva and the 
inquilition, and taught them the manufacture of thoſe 
itriped and flowered damalks, camblets, druggets, 
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black and white crape, for which the place ; j 
noted, and which have been computed to yie = demi 
times 160,000 J. a- year. In the year 1583, the ny 
tizens, by the help of an engine, conveyed water hw 
pipes to the higheſt parts of the city, which is plea 
ſantly ſeated along the fide of a hill, extending ee 
and a half in length from north to ſouth ; but the 
breadth is much leſs, and it contracts itſelf by de- 
grees towards the fouth. It is now one of the moſt 
conſiderable cities in Britain for wealth, populouſneſs, 
neat buildings, beautiful churches, of which it had 
once 50, but now about 30, and the induſtry and ci. 
vility of the inhabitants. The cathedral is a very ve. 
nerable ſtructure, with a curious roof, adorned with 
the hiſtory of the Bible in little images, carved to the 
life, and a lofty ſteeple 105 yards high. The wall of 
flint tone, beautified with 40 towers and 12 gates, 
finiſhed in 1309, is now much decayed. The city, 
though there is a great deal of waſte ground within 
the walls, was computed, upwards of 40 years ago, 
to contain 8000 houſes, and 50,000 inhabitants. Be- 
fides the cathedral already mentioned, the moſt re- 
markable buildings are, the duke of Norfolk's houſe, 
one of the largeſt in England; the caftle, which is 
now the county-gaol, and ftands in the heart of the 
city, with a deep moat round it, over which is a 
bridge of one very large arch; the Town-hall ; the 
Guild- hall, formerly the church belonging to the mo- 
naſtery of Black-Friars ; the houſe of correction; the 
ſhire-houſe, where the aſſizes are held; a lofty mar- 
ket-croſs, built after the manner of a piazza ; the bi- 
ſhop's palace; the king's ſchool, fonnded by Ed- 
ward VI. the boys to be nominated by the mayor for 
the time being, with the conſent of the majority of 
aldermen. There having been formerly many thatched 
houſes, an order was made, that all houſes that ſhould 
hereafter be built ſhould be covered with tiles. The 
city is interſperſed with gardens, orchards, and trees, 
which make it both pleaſant and healthful. It has 
four hoſpitals, in which a great number of old men 
and women, boys and pirls, are maintained ; and a 
dozen charity-ſchools. — are two churches for the 
Dutch and French Flemings; who have particular pri- 
vileges, and are very numerous. Some of the churches 
are thatched, and all of them cruſted with flint ſtone 
curiouſly cut; which is the more wonderful, as Nor- 
wich ſtands in a clay country, and has no flint within 
20 miles of it. It is now governed by a mayor, re- 
corder, ſteward, two ſheriff, 24 aldermen, 60 com- 
mon- council, with a town-clerk, ſword-bearer, and 
other inferior officers. The mayor is choſen on May- 
day by the freemen, and ſworn in on the Tueſday be- 
fore Midſummer-eve. The ſheriffs are alſo choſen an- 
nually, on the firit Tueſday in Auguſt, one by the 
freemen, the other by the aldermen, and ſworn in on 
Michaelmas-day. The freemen of the ſeveral wards 
chuſe each their alderman. The common council is 
choſen in Midlent. The mayor is a juſtice of the 
peace and quorum, during his year (as are alſo the re- 
corder and ſteward) within the city and liberties; and 
aſter his mayoralty, he is a juſtice during life. The 
trade and manufactures of the city are very conſider. 
able. At Yarmouth they export large quantities of 
their manufactures, moſt of which are ſent to Lon- 
don, and import a great deal of wine, coal, fiſh, - 
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1] the city and country round are employed in 
. ere brought hither, as already 
chſerved, by the Flemings, in which they not only 
conſume the wool of their own county, in ſpinning, 
avino, &c. but uſe many thouſand packs of yarn, 
weaving; 
which they receive from other parts of England, as far 
as Yorkſhire and Weſtmoreland. There are eight 
wardens of the weavers choſen annually, and ſworn to 
take care that there be no frauds committed in ſpin- 
ning, weaving, or dying the ſtuffs. It is computed 
that there are not leſs than 120,000 people employed 
ja and about the city in the ſilk and woollen manufac- 
tres, Their markets are thought to be the greatelt 
in England, and furniſhed with a ſurpriſing plenty and 
variety of goods and proviſions. At a imall village 
to the north of the city called Sf Faith's, not leſs than 
40,000 head of Scotch cattle are ſaid to be yearly 
bought up by the Norfolk graziers, and fattened in 
their meadows and marſhes. Its markets are on 
Wedneſday, Friday, and Saturday. It has a great 
number of fairs, and gives the title of earl to the duke 
of Norfolk. 

NOSE, in anatomy; ſee there, n® 20, &, The 
uſes of the noſe are, its giving us the ſenſe of ſmell- 
ing “; its ſerving in the great office of reſpiration, and 
in modelling voice; in receiving the abundant hu- 
mours from the eyes, and in adding to the beauty of 
the face. 1 

In Tartary, the greateſt beauties are thoſe who have 
the leaſt noſes.” Ruybrock mentions the wife of the 
great Jenghiz Khan as a celebrated beauty, becauſe 
ſhe had only two holes for a noſe. In moſt other 
countries, China excepted, great noſes are in ho- 
nour, 

The Crim-Tartars break the noſes of their children 
while young, as thinking it a great piece of folly to 
have their noſes ſtand before their eyes. 

NOSOLOGY, in medicine. See p. 4631—4643. 

NOSTOCH, the name of a vegetable ſubſtance 
which ſeems to differ from molt of the other bodies of 
that kind in ſeveral particulars. It is a ſubſtance of 
an irregular figure, of a greeniſh brown colour, and 
ſomewhat * Lb; It trembles at the touch, in 
the manner of a jelly; but it does not melt when held 
in the hand. It has therefore ſomewhat of the charac- 
ters of a vegetable leaf, but it has neither veins nor 
fibres. It is found in all ſorts of ſoils; but moſt fre- 
quently in ſandy ones, ſometimes on the gravel of gar- 
den walks, and moſt uſually makes its appearance after 
rain. It is found only in the ſummer-months; and re- 
tains its humidity and perfect figure as long as it is a 
moiſt ſeaſon, but immediately dries up and withers 
away on the ſun or the wind's affecting it. Many 
people have ſuppoſed this not to be a plant. It ap- 
pears all on a ſudden, and, as it were, by a ſort of 
miracle, either from the earth .or clouds ; and ſome 
bave called it flower of earth, others flower of heaven : 
and the obſcurity of its origin occalioned its bein 
held in great eſteem among the chemilts ; ſome of 
whom ſuppoſed it to contain an univerſal ſpirit, ca- 
pable of converting other metals into gold. Mr Mag- 
nol and Mr Tournefort were the firſt authors who aſ- 

erted its true origin, and ranged it among the plants. 
is nature, however, was never perfectly diſcovered till 
r Reaumur took it under conſideration. He found 
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that it was a leaf which naturally imbibed water in a 
very particular manner; that when it had enough of 
this liquor in it, it then appeared in its natural flou- 
riſhing ſtate; and when it loſt this again, it became 
thin, wrinkled, and was not to be known for the ſame 
ſubſtance, or, indeed, ſcarce to be ſeen at all. Hence 
appears the reaſon of its ſuppoſed produQion and ſud- 
den decay. It it has, ever ſo long, lain in the walks 
of a garden in its empty wrinkled ſtate, it is never 
taken notice of; but, on a ſhower of rain, it ſwells 
out into its jelly-like ſtate, and on the ſun's evapora- 
ting that moilture it falls into its undiſtinguiſhable 
ſtate again; and theſe changes may affect the ſame 
plant alternately for many days together. 

Mr Geoffroy imagined that he had found roots to 
the noſtoch; but Mr Reaumur poſitively aſſerts that 
it has none, He obſerved indeed, at certain times, on 
the ſurface of certain ſpecimens of this, a vaſt num- 
ber of round tubercles of different fizes, which ap- 
peared to be the ſeeds of the plant. Theſe he regular- 
ly ſowed in earthen pots of mould; and theſe produ- 
ced young plants like the parent noſtoch: But even 
theſe were never diſcovered to have any appearance of 
roots; and to try farther whether they had any, Mr 
Reaumur turned all the plants bottom upwards, and 
they received no harm from it, but grew juſt as vigo- 
rouſly as before. If the noſtoch has truly no roots, as 
appears to be very evidently the caſe, it follows, that 
it imbibes its nouriſhment in the manner of ſea- plants, 
which imbibe the water at all their pores. It ſhould 
ſeem, that'there are two ſpecies of this noſtoch : the 
one a plain, flat, leaf; the other curled, wrinkled, and 
variouſly undulated : and it is on this laſt that the 
fruits which produce the young plants are principally 
found. It may be, however, that the one of theſe 
may be the male and the other the female of the ſame 
ſpecies, as in many large plants; or poſſibly the being 
in the ſtate of fructification alone may make the dit 
ference. 

NOSTRADAMUS (Michael), an able phyſician 
and famous aſtrologer, born at St Remy, a ſmall 
town, four leagues from Arles, in 1503. He ſtudied 
at Montpelier, and afterwards travelled to Toulouſe 
and Bourdeaux. At his return into Provence, he 

ubliſhed, in 1555, his Seven firſt prophetical centuries. 

heſe were ſo highly valued by the French king, Hen- 
ry II. that he reſolved to ſee the author; and having 
cauſed him to be brought to him, gave him 200 gol- 
den crowns, and ſent him to ſee the princes his ſons at 
Blois. Charles IX. in paſſing through Provence, al- 
ſo gave him public marks of his eſtcem. Noſtrada- 
mus publiſhed his three laſt Centuries in 1556; and 
died at Salon in 1566. He wrote other works, and 
after his death was collected an 11th and 12th Century 
from his writings. The following diſtich, attributed. 
to Stephen Jodelle, on Noſtradamus's character, is well 
known. 


Naſtra damus, cum falſa damus, nam fallere naſtrum eſt : 
Et cum falſa damus, ml niſi Noſtra damus. 


NOSTRE (Andrew le), comptroller of the build- 
ings of the French king, and deſigner of his gardens, 
diſtinguiſhed himſelf by carrying the art of laying out 

ardens to great perfection. He was born at Paris 
in 1631; and was near 40 years of age when M. 
Fouquet ſuperintendant of the finances gave him 


an 


Noſtoch 
Noſtre. 
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Notary an opportunity of becoming known by the fine gar- 


dens of Vaux-le-Vicomte, He was afterwards em- 
ployed by Lewis XIV. at Verſailles, Triannon, St 
Germains, &c. and diſcovered an admirable taſte in 
all his works. In 1678 he went to Rome, with the 
permiſſion of the French king, to improve his ſkill ; 
but he found nothing there comparable to what he 
himſelf had done. Pope Innocent XI. reſolved to ſee 
Le Noſtre, and gave him a pretty long audience; at 
the conclufion of which Le Noſtre ſaid, “ I have ſeen 
the two greateſt men in the world; your holineſs, and 
the king my maſter.” There is a great difference, an- 
ſwered the pope: “ The king is a great victorious 
prince; and I am a poor prieſt, the ſervant of the ſer- 
vants of God.” Le Noſtre, charmed with this anſwer, 
and forgetting who he was with, clapped the pope on 
the ſhoulder, ſaying, © Reverend father, you look ex- 
tremely well, and will live to bury all the ſacred col- 
lege.” The pope laughed at his prediction. Le 
Noltre, charmed more and more at the goodneſs of the 
ſovereign pontiff, and the ſingular eſteem he ſhewed 
for the king, threw his arms about the pope's neck and 
kiſſed him. It was his cuſtom to behave in the ſame 
manner to all who ſpoke in praiſe of Lewis XIV. and 
he even embraced the king himſelf whenever that 
prince returned from the country. Le Noſtre had alſo 
a talent for paiming. He preſerved his good ſenſe and 
vivacity of mind to the end of his life; and died at 
Paris in 1700, aged 87. 

NOTARY, (wxoTar1vs), ſignifies a perſon, uſually 
ſome fcrivener, who takes notes, or frames ſhort 
dravghts, of contracts, obligations, charter-parties, 
or other writings. At preſent we call him a notary- 
public, who publicly atteſts deeds, or writings, in or- 
der to make them authentic in another nation: but he 
is principally employed in bufineſs concerning mer- 
chants; as making proteſts of bills of exchange, &c. 
And noting a bill, is where he goes to take notice of 
a merchant's refuſal to accept or pay the ſame, 

NOTATION, in arithmetic and algebra, the me- 
thod of expreſſing numbers or quantities by ſigns or 
characters appropriated for that purpoſe. See AriTH- 
METIC and ALGEBRA. 

NOTES, in muſic, characters which mark the 
ſounds, i. e. the elevations and follings of the voice, 
and the ſwiftneſs and flownels of its motions. 

NorTE is likewiſe uſed for a mark made in a book or 
writing, where there occurs ſomething remarkable and 
worthy of particular notice: as alſo for an obſervation 
or explication of ſome paſſage in an author added in 
the margin, at the bottom of the page, or elſewhere; 
in which ſenſe it ſtands contradiftinguiſhed to text. 

Nor, is alſo a minute, or ſhort writing, containing 
ſome article of buſineſs; in which ſenſe we ſay, pro- 
miſſory note, note of hand, bank-note, &c. 

NO'THUS, fignities ſpurious, or baſtard ; whence 
it is fipuratively applied by phyſicians to ſuch diſeaſes 
as, though in a reſpe& of a fimilitude of ſymptoms, 
Se. they have the ſame denomination as ſome others, 
yet are of a different origin, ſeat, or the like, from the 
lame. 

NOTION, in logic, an idea or repreſentation of 
any thing in the mind. Ste Logic and MerTa- 
FHYSICS., 


NOTTTIA, ia literary hiſtory, a book that gives 
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an account of a particular country, city, or other y 
Wo 


place: ſuch is the Netitia Imperii Romani 
Rome Antique, &Cc. 

NOTO, an ancient, large, and handſome town of 
Sicily, and capital of the Val-di-Noto, It was entire] 
ruined by an earthquake in 1693; but the inhabi 
tants built ancther town at ſome diſtance from it 
which they call Voto Nuovo, E. Long. 14. o. N. 
Lat. 36. 50. 

Noro (J.. di), one of the three valleys or province: 
into which Sicily is divided ; and it lies between the 
ſea, Val-di-Demona, and Val-di-Mazara. Noto iz 
the capital town, | 

NOTONECTA, the nBoaT-FLY; a genus of inſects 
belonging to the order of hemiptera. It generally 
inhabits the water, and alway ſwims on its back, and 
is very ſwift in its motions. Its belly, which it ſhews 
while in the water, is of a yellowiſh white; its legs 
are long; when taken out of the water, it hops. It 
is indeed a very beautiful and very nimble little crea- 
ture; and is common in the ponds of water in Hyde- 
park, and in ſeveral other places about London, It 
has four wings, fix legs, and no antennæ; it is eight 
inches long, three broad, and two and a half thick, 
The body is black, and of a very particular form, be- 
ing flattiſh at the belly, and rifing to a ridge on the 
middle of the back; ſo that when it ſwims, which is 
almoſt always on the back, its body reſmblcs a boat 
in-figure. 

The belly is jointed, ſtriated, and hairy; and has a 
large opening at the tail, out of which, when hurt, it 
thruſts forth ſomething reſembling a ſting. The head 
and ſhoulders are large, bard, and yellow, without any 
ſpots; the eyes are large and red, and of a ſomewhat 
triangular form. The noſe is a long, green, hollow 
proboſcis, terminating in a hard and ſharp brown 
point; this, in its natural poſture, is kept under the 
belly, and reaches to the middle pair of legs. The 
outer pair of wings are of a pale fleſh-colour, with 
ſpots of a dead white; theſe are long, narrow, and 
ſomewhat tranſparent: they terminate in a roundiſh 
point, and perfectly cover the whole body. The tri- 
angular piece which ſtands between the top of the 
wings is hard, and perfectly black; the inner wings 
are broader and ſhorter than the outer ones; they are 
thin and perfectly tranſparent, and are of a pale pearl 
colour. The legs are green and hairy; the fort moſt 
pair are ſhorteſt; the middle ones longer than theſe; 
but the hinder pair are greatly longer than all the relt, 
ſo that they ſerve as oars, and are tufted with hair at 
the end to that purpoſe. This creature moſtly lives 
in the water, where it preys on ſmall inſects, killing 
them and ſucking their juices with its proboſcis, in 
the manner of the water-ſcorpion and many other 
aquatic inſets; and it ſeizes its prey violently, and 
darts with incredible ſwiftneſs to a contiderable diltance 
after it. ; 

Though it generally lives in the water, it ſome · 
times, howevar, crawls out in good weather; 2nd dry- 
ing its wings by expanding them in the ſun, takes 
flight, and becomes an inhabitaut of the air, not to be 
known for the ſame creature, unleſs to thoſe who had 
accurately obſerved it before; when tired of flying, or 
in danger of an enemy, it immediately plunges into 


the water. It taken into the hand, it 1 
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berg, gives an {intolerable pain, but this goes off in a very axe; whence the townſmen have excellent cellars for Notting: 
gttedc?;,» 


bung few minutes. This is the ſpecies moſt frequently met the vaſt quantities of malt liquors made here, and bamſhire 
. with 3 hut it is not the only notonecta we have, three ſent, as well as their malt, to molt parts of England, 


or four other kinds, different in ſize and colour, be- 
% found not unfrequently in large waters. 
"NOTTEBURG, a town of Rutſia, in the pro- 
vince of Ingria, ſeated on an iſland in the lake 3 
at the place where the river Nieva proceeds from t is 
ke. It is ſtrong, has a good citadel, and was capi- 
tal of the province before Peterſburg was built. E. 
Long. 31. 40. N. Lat. 60. o. 
NOTTINGHAMSHIRE, a county of England, 
pounded on the eaſt by Lincolnſhire, on the ſouth-eaſt 
and ſouth by Leiceſterſhire, on the weſt by Derby- 
ſhire, and on the north and north-welt by Yorkſhire. 
it extends in length 43 miles, 24 in breadth, and 110 
miles in compaſs; containing 560,000 acres, 8 huadreds, 
market-town, 168 pariſhes, 450 villages, about 
17500 houſes, and 95000 inhabitants. No county 
in England enjoys a pleaſanter and healthier air. As 
{ir the ſoil, it differs widely in different parts of the 
county. Towards the welt, where lies the foreſt of 
%erwood, it is ſandy; and therefore that part of the 
county is called by the inhabitants, the Sand, but 
the ſouth and eaſt parts, watered by the Trent and 
the rivulets that fall into it, are clayey ; and for that 
reaſon are called by the inhabitants, the Clay. The 


latter is fruitful both in corn and paſture; but the 


former produces little beſides wood, coal, and ſome 
lead. The county has a variety of commodities and 
manufactures, as wool, leather, tallow, butter, cheeſe, 
coal, marle, cattle, malt, liquorice, ſtockings, glaſs, 
earthen-wares, and ftrong ale. The principal rivers 
are the Trent and Idle. The Trent, whoſe name is 
ſuppoſed to be derived from the French or Latin word 
lignifying thirty, either becauſe it receives thirty ſmal - 
ler rivers, or has thirty different ſorts of fiſh in it, is 
inferior to no river in England, but the Severn, 
Thames, and Humber. It enters the county on the 
ſouth-weſt, and paſſes through it to the north-eaſt, 
where it enters Lincolnſhire, and after a long courſe 
falls at laſt into the Humber. The Idle riſes in 
Sherwood- foreſt; and after traverfing the northern part 
of the county, falls into the Trent upon the borders 
of Yorkſhire and Lincolnſhire. 

The ſpacious foreſt of Sherwood lies in the weſt 
part of the county, and indeed takes up the greateſt 
part of it. It was formerly ſo thick, that it was 
hardly paſſable ; but now it is much thinner. It feeds 
an infinite number of deer and ſtags; and has ſome 
towns in it, of which Mansfield is the chief. It 
abounds in coal, and a road lies throvgh it for thirty 
miles together. Since the reign of king Edward I. 
the nobility and gentry have had grants of it. It is 
governed by a great number of officers under the earl 
of Cheſterfield, chief foreſter; whoſe anceſtor, Sir 
John Stanhope, had a grant of it, with liberty to 
deſtroy and kill at pleaſure, reſerving only an hundred 
deer in the whole walk. The principal town is 
. NorTixGaam, which gives name to the county. It 
32 handſome town, and a county of itſelf by charter. 

le name is derived from the Saxon word Snottengham, 
nich ſignifies caves, from the caves and apartments 
auetentiy dug in the rocks on which the town ſtands. 
Theſe, being ſoft, eaſily yield to the ſpade and-pick- 
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The ſituation of the town is very pleaſant, having 
meadows on one hand, and hills of a gentle, caſy 
aſcent, on the other. It is well ſupplied with fucl, 
both wood and coal, from the foreſt ; and with fiſh by 
the Trent, which runs about a mile to the ſouth of it, 
and has been made navigable for barges : ſo that they 
receive by it not only great quantities of cheeſe from 
Warwickſhire and Staffordſhire; but all their heavy 
goods from the Humber, and even from Hull. It is 
of great antiquity ; and had anciently a very ftrong 
caſtle, where is now a fine ſeat belonging to the duke 
of Newcaftle, It is noted for its horſe - races on a fine 
courſe on the north fide of the town, The corpora- 
tion is governed by a mayor, recorder, ſix aldermen, 
two coroners, two ſheriffs, two chamberlains, and 
twenty-four common-council men, eighteen of the 
ſenior-council, and fix of the junior, a bell-bearer, 
and two pinders, one for the fields, and the other for 
the meadows. The town being within the juriſdiction 
of the foreſt, the former of theſe pindars is town- 
woodward, and attends the foreſt courts. It has three 
neat churches, the chief of which is St Mary's ; and 
an alm-houſe, endowed with 100 I. a-year, for twelve 
poor people; with a noble town-houſe, ſurrounded 
with piazzas. A conſiderable trade is carried on in 
glaſs and earthen-wares, and frame-ſtockings, beſides 
the malt, and malt-liquors, mentioned above. Mar- 
ſhal Tallard, when a priſoner in England, was con- 
fined to this town and county. In the duke of New- 
caltle's park there is a ledge of rocks hewn into a 
church, houſes, chambers, dove-houſes, &c. [he 
altar of the church is natural rock, and between that 
and the caſtle there is an hermitage of the like work- 
manſhip. Upon the fide of a hill there is a very ex- 
traordinary fort of a houſe, where you enter at the 
garret, and aſcend to the cellar, which is at the top 
of the houſe. Here is a noted hoſpital founded by 
John Plumtree, Eſq; in the reign of Richard II. for 
thirteen poor old widows. There are four handſome 
bridges over the Trent and Lind. To keep theſe in 
repair, and other uſes, the corporation has good 
eſtates. This town and Winchelſea both give title of 
earl to the noble family of Finch. Here David, 
king of Scots, when a priſoner in England, refided ; 
and under-ground in a vault, called Martimer's hale, 
becauſe Roger Mortimer, earl of March, is faid to 
have abſconded in it, when he was taken and hanged 
by order of Edward III. 

NOVA-scoria. See Nova-SCoTlIA. 

Nova Zembla. See Nova ZENBLA. 

NOVALLE, a ſmall, rich, and populous town of 
Italy, between Padus and "Treviſo. E. Long. 12. 5. 
N. Lat. 45. 35- 

NOVARA, an ancient, well built, and ſtrong 
town of Italy, in the duchy of Milan, and capital of 
the Novareſe, with a bithop's fee ; ſeated upon an 
eminence. E. Long. 8. 35. N. Lat. 45. 25. 

NOVATIANS, a Chriltian ſe& which ſprung up 
in the third century, ſo called from Novatian a prieſt 
of Rome, or Novatus. Sce Novarus. 

N OVATION, or IxxovarTion, in the civil law, 
denotes the change of one kind of obligation for ano- 
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ther; as when a promiſe is accepted inſtead of a written 
obligation. 

NOVATUS, a prieſt of Carthage, in the third 
century, who, to avoid being puniſhed for a crime, 
Jonied with the deacon, named Peliciſimus, againſt St 
Cyprian. He went to Rome in 251; and there found 
Novatian, a prieſt who had acquired great reputation 
by his eloquence ; but who murmured at his not be- 
ing raiſed to the ſee of Rome in preference to pope 
Cornelius. Novatus contracted a friendſhip with him; 
and afterwards, it is ſaid, getting three 1gnorant 
biſhops, made them drunk, and then obliged them to 
ordain Novatian biſhop of Rome. This irregular or- 
dination produced a very great ſchiſm ; both Novatus 
and Novatian maintained, that the church had not 
the power to receive thoſe to communion who were 
fallen into idolatry. There are attributed to Novatian, 
the treatiſe on the Trinity, and the book on Jewiih 
meats, which are among Tertullian's works; and it 
was he, and not Novatus, who gave his name to the 
ſect called Novatians. - 

NOVEL, in matters of literature, a fictitious hiſtory 
of a ſeries of entertaining events in common life, where- 
in the rules of probability are, or ought to be, ſtrictly 
preſerved. 5 

Nover, in the civil law, a term uſed for the 
conſtitutions of ſeveral emperors, more particularly 
thoſe of Juſtinian. They were called novels, ei- 
ther from their producing a great alteration in the 
face of the ancient law, or becauſe they were made 
on new caſes, and after the reviſal of the ancient 
code. 

NOVELTY, or Newntss. Of all the circum- 
ſtances that raiſe emotions, not excepting beauty, nor 
even greatneſs, ſays Lord Kames f, novelty hath the 
moſt powerful influence. A new object produceth in- 
ſtantaneouſly an emotion termed Fender, which totally 
occupies the mind, and for a time excludes all other 
objects. Converſation among the vulgar never is more 
intereſting than when it turns upon ſtrange objects and 
extraordinary events. Men tear themſelves from their 
native country in ſearch of things rare and new; and 
novelty converts into a pleaſure, the fatigues and even 
perils of travelling. To what cauſe ſhall we aſcribe 
theſe ſingular appearances? To curiofity undoubtedly; a 
principle implanted in human nature for a purpoſe ex- 
tremely beneficia}, that of acquiring knowledge; and 
the emotion of wonder raiſed by new and ſtrange ob- 
jects, inflames our curiofity to know more of ſuch ob- 
jects. This emotion is different from admiration: no- 
velty, wherever found, whether in a quality or action, 
is the cauſe of wonder; admiration is directed to the 
perſon who performs any thing wonderful. 

During infancy, every new object is probably the 
occaſion of wonder, in ſome degree; becauſe, during 
infancy, every object at firſt fight is ſtrange as well as 
new: but as objects are rendered familiar by cuſtom, 
we ceaſe by degrees to wonder at new appearances, if 
they have any reſemblance to what we are acquainted 
with; for a thing muſt be ſingular as well as new, to 
raiſe our wonder. To ſave multiplying words, we 
would be underſtood to comprehend both circumſtances 
when we hereafter talk of novelty. 

In an ordinary train of perceptions where one thing 
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introduces another, not a ſingle object make its: 
pearance unexpectedly : the mind thus prepared f Now 
the reception of its objects, admits them one pier an. 
other without perturbation. But when a thing break be * 
in unexpectedly, and without the preparation of — 
connection, it raiſes an emotion, known by the Ar 
of ſurpriſe. That emotion may be produced wy the 
moſt familiar object, as when one unexpectedly meets 
a friend who was reported to be dead; or a man in 
high life, lately a beggar. On the other hand, a new 
object, however ſtrange, will not produce the emotion 
if the ſpectator be prepared for the ſight: an elephant 
in India will not ſurpriſe a traveller who goes to ſee 
one; and yet its novelty will raiſe his wonder: an In. 
dian in Britain would be much ſurpriſed to ſtumble un. 
on an elephant feeding at large in the open fields; but 
the creature itſelf, to which he was accuſtomed, would 
not raiſe his wonder. : . 

Surpriſe thus in ſeveral reſpects differs from wonder: 
unexpectedneſs is the cauſe of the former emotion; no- 
velty is the cauſe of the latter. Nor differ they leſs in 
their nature and circumſtances, as will be explained by 
and by. With relation to one circumſtance they per. 
fectly agree; which is, the ſhortneſs of their duration: 
the inſtantaneous production of theſe emotions in per- 
fection, may contribute to that effect, in conformity 
to a general law, That things ſoon decay which ſoon 
come to perfection: the violence of the emotions may 
alſo contribute; for an ardent emotion, which is not 
ſuſceptible of increaſe, cannot have a long courſe, But 
their ſhort duration is occaſioned chiefly by that of 
their cauſes: we are ſoon reconciled to an object, how- 
ever unexpected; and novelty ſoon degenerates into 
familiarity. ] 

Whether theſe emotions be pleaſant or painful, is 
not a clear point. It may appear ftrange, that our 
own feelings and their capital qualities, ſhould afford 
any matter for a doubt: but when we are engroſſed by 
any emotion, there is no place for ſpeculation ; and 
when ſufficiently calm for ſpeculation, it is not eaſy to 
recal the emotion with accuracy. New objects are 
ſometimes terrible, ſometimes delightful : the terror 
which a tyger inſpires is greateſt at firſt, and wears of 
gradually by familiarity : on the other hand, even wo- 
men will acknowledge that it is novelty which pleaſes 
the moſt in a new faſhion. It would be raſh however 
to conclude, that wonder is itſelf neither pleaſant nor 
painful, but that it aſſumes either quality according to 
circumſtances. An object, it is true, that hath a 
threatening appearance, adds to our terror by its no- 
velty : but from that experiment it doth not follow, 
that novelty is 1a itſelf dd: for it 18 perfeRtly 
conſiſtent, that we be delighted with an object in one 
view, and terrified with it in another. A river in floo 
ſwelling over its banks, is a grand and delightful ob- 
ject; and yet it may produce no ſmall degree of fear 
when we attempt to croſs it: courage and magnan 
mity are agreeable; and yet, when we view theſe qui” 
lities in an enemy, they ſerve to increaſe our terro's 
In the ſame manner, novelty may produce two effects 
clearly diſtinguiſhable from each other: it may, d 
rectly and in itſelf, be agreeable; and it may ben 
oppolite effect indirectly, which is, to inſpire terr® 
for when a new object appears in any degree m_ 
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onr ignorance of its powers and faculties affords 
:mple ſcope for the imagination to dreſs it in the moſt 
frightful colours. The firſt fight of a lion, for ex- 
ample, May at the ſame inftant produce two oppoſite 
ſeclings, the pleaſant emotion of wonder, and the pain- 
ju} paſſion of terror: the novelty of the object pro- 
duces the former directly, and contributes to the lat - 
(er indirectly. Thus when the ſubject is analiſed, 
we find, that the power which novelty hath indi- 
directly to inflame terror, is perfectly eonſiſtent with 
+5 being in every eircumſtance agreeable. 'The mat- 
ter may be put in the cleareſt light, by adding the 
following circumſtances. If a lion be firſt ſeen from 
a place of ſafety, the ſpectacle is altogether agreeable 
without the leaſt mixture of terror. If, again, the 
fir fight puts us within reach of that dangerous ani- 
mal, our terror may be ſo great as quite to exclude 
aoy ſenſe of novelty. But this fact proves not that 
wonder is painful: it proves only, that wonder may be 
excluded by a more powerful paſſion. Every man may 
he made certain from his own experience, that wonder 
raiſed by a new object that is inoffeniive, is always 
pleaſant ; and with reſpect to offenſive objects, it ap- 
pears, from the foregoing deduction, that the ſame muſt 
hold as long as the ſpectator can attend to the no- 
velty. 

Whether ſurpriſe be in itſelf pleaſant and painful, is 
2 queition not leſs intricate than the former. It is cer- 
tzin that ſurpriſe inflames our joy when unexpectedly 
we meet with an old friend; and not leſs our terror 
when we ſtumble upon any thing noxious. To clear 
that queſtion, the firſt thing to be remarked is, that 
in ſome inſtances an unexpected object overpowers the 
mind, ſo as to produce a momentary ſtupefaction: 
where the object is dangerous, or appears ſo, the ſud- 
den alarm it gives, without preparation, is apt totally 
to unhinge the mind, and for a moment to ſuſpend all 
its faculties, even thought itſelf; in which ſtate a man 
is quite helpleſs; and if he move at all, is as like to 
run upon the danger as from it. Surpriſe carried to 
ſuch a height, cannot be either pleaſant or painful; be- 
cauſe the mind, during ſuch momentary ſtupefaction, 
is in a good meaſure, if not totally, inſenſible. 
If we then inquire for the character of this emotion, 
it muſt be where the unexpected object or event pro- 
duceth leſs violent effects. And while the mind re- 
mains ſenſible of pleaſure and pain, is it not natural to 
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ſuppoſe, that ſurpriſe, like wonder, ſhould have an in- Novelty. | 
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variable character? It would appear, however, that 
ſurpriſe has no invariable character, but aſſumes that 
of the object which raiſes it. Wonder being an emo- 


tion invariably raiſed by novelty, and being diſtinguiſh-. 


able from all other emotions, ought naturally to poſ- 
ſeſs one conſtant character. The unexpected appear- 
ance of an object, ſeems not equally intitled to pro- 
duce an emotion diſtinguiſhable from the emotion, plea- 
ſant or painful, that is produced by the object in its 
ordinary appearance: the effect it ought naturally to 
have, is only to ſwell that emotion, by making it more 
pleaſant or more painful than it commonly is. And that 
conjecture is confirmed by experience, as well as by 
language which is built upon experience: when a man 
meets a friend unexpectedly, he is ſaid to be agreeably 
ſurpriſed; and when he meets an enemy unexpectedly, 
he is ſaid to be diſagreeably ſurpriſed. It appears, 
then, that the ſole effect of ſurpriſe is to ſwell the emo- 
tion raiſed by the object. And that effect can be clear- 
ly explained: a tide of connected perceptions glide 
gently into the mind, and produce no perturbation ; 
but an object breaking in unexpectedly, ſounds an a- 
larm, rouſes the mind out of its calm ſtate, and direas 
its whole attention to the object, which, if agreeable, 


becomes doubly ſo. Several circumſtances concur to 


produce that effect: on the one hand, the agitation of 
the mind and its keen attention, prepare it in the moſt 
effectual manner for receiving a deep impreſſion : on 
the other hand, the object, by its ſudden and unfore- 
ſeen appearance, makes an impreſſion, not gradually as 
expected objects do, but as at one ſtroke with its whole 
force. The circumftances are preciſely ſimilar where 
the object is in itſelf diſagreeable (4). 

The pleaſure of novelty is eaſily diſtinguiſhed from 
that of variety: to produce the latter, a plurality of 
objects is neceſſary ; the former ariſes from a circum- 
ſtance found in a ſingle object. Again, where objects, 
whether coexiſtent or in ſucceſſion, are ſufficiently di- 
verſified, the pleaſure of variety is complete, though 
every ſingle object of the train be familiar; but the 
pleaſure of novelty, directly oppoſite to familiarity, re- 
quires no diverſification. 

There are different degrees of novelty, and its ef- 
fects are in proportion. The loweſt degree is found in 
objects ſurveyed a ſecond time after a long interval ; 
and that in this caſe an object takes on ſome appear- 

30 R 2 ance 


(a) What the Mareſchal Saxe terms le ceur humain, is no other than fear occafioned by ſurpriſe. It is owing to 
tat cauſe that an ambuſh is generally ſo deſtructive: intelligence of it beforehand renders it perfectly harmleſs, The 
Mareſchal gives from Cæſar's Commentaries two examples of what he calls /e cur humain. At the ſiege of Amiens 
by the Gauls, Cæſar came up with his army, which did not exceed 7000 men; and began to intrench himſelf in ſuch 
hutry, that the barbarians, judging him to be afraid, attacked his intrenchments with great ſpirit. During the 
ume they were filling up the ditch, he iſſued out with his cohorts, and by attacking them unexpectedly ſtruck a pa- 
vie that made them fly with precipitation, not a fingle man offering to make a ftand. At the fiege of Aletia, the 
Gauls infinitely ſuperior in number attacked the Roman lines of circumvallation, in order to raiſe the ſiege. Cæſar 
ordered a body of his men to march out filently, and to attack them on the one flank, while he with another body 
dig the ſame on the other flank. The ſurpriſe of being attacked when they expected a defence only, put the Gauls 


into diforder, and gave an eaſy victory to Cæſar. 


A third may be added not leſs memorable. In the year 846, an obſtinate battle was fought between Xamire king 


ot Leon, and Abdoulrahman the Mooriſh king of Spain. 


After a very long conflict, the night only prevented the 


r1bians from obtaining a compl. ie victory. The king of Leon, taking advantage of the darkneſs, retreated to a 


Mal 


ve1g)-bouring hill, leaving the Arabians maſters of the field of battle. Next morning, perceiving that he could not 
zutain his place for want of proviſions, nor be able to draw off his men in the face of a victorious army, he ranged 


= men in order of battle, and, without loſing a moment, marched to attack the enemy, reſolving to conquer or die. 
20 Arabians, aſtoniſhed to be attacked by thoſe who were conquered the night before, loſt all heart: fear ſucceed- 
0 altoviſhiaent, the panic was univerſal, and they all turned their backs without almoſt drawing a ſword. 
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building of many parts variouſly adorned, or an exten- 
ſive field embelliſhed with trees, lakes, temples, ſtatues, 
and other ornaments, will appear new oftener than 
once: the memory of an object ſo complex is ſoon loft, 
of its parts at leaſt, or of their arrangement. But ex- 
perience teaches, that, even without any decay of re- 
membrance, abſence alone will give an air of novelty 
to a once familiar object; which is not ſurpriſing, be- 
cauſe familiarity wears off gradually by abſence: thus 
a perſon with whom we have been intimate, return- 
ing after a long interval, appears like a new acquain- 
tance. And diftance of place contributes to this 
appearance, not leſs than diſtance of time: a friend, 
for example, after a ſhort abſence in a remote coun- 
try, has the ſame air of novelty as if he had return- 
ed after a longer interval from a place nearer home: 
the mind forms a connection between him and the 
remote country, and beſtows upon him the ſingula- 
rity of the objects he has ſeen. For the ſame reaſon, 
when two things equally new and ſingular are preſent- 
ed, the ſpectator balances between them; but when 
told that one of them is the product of a diſtant quar- 
ter of the world, he no longer heſitates, but elings to 
it as the more ſingular: hence the preference given to 
foreign luxuries, and to foreign curioſities, which ap- 
pear rare in proportion to their original diſtance. 

The next degree of novelty, mounting upward, is 
found in objects of which we have ſome information at 
ſecond hand ; for deſcription, though it contribute to 
familiarity, cannot altogether remove the appearance 
of novelty when the object itſelf is preſented: the firſt 
fight of a lion occaſions fome wonder, after a thorough 
acquaintance with the correcteſt pictures and ſtatues 
of that animal. 

A new object that bears ſome diſtant reſemblance 
to a known ſpecies, is an inſtance of a third degree of 
novelty : a ftrong reſemblance among individuals of 
the ſame ſpecies, prevents almoſt entirely the effe& of 
novelty, unleſs diſtance of place or ſome other circum- 
tance concur ; but where the reſemblance is faint, ſome 
degree of won ler is felt, and the emotion riſes in pro- 

ort ion to the faintneſs of the reſemblance. 

The higheſt degree of wonder arifeth from unknown 
objeQs that have no analogy to any ſpecies we are ac- 
quainted with. Shakeſpeare in a ſimile introduces that 
ſpceies of novelty: 

- As glorious to the Gght 

As is a winged meilenger from heaven 
Unto the white up turned wond'ring eye 
Of mortals, that fall back to gaze on him 
When he beltrides the lazy-pacing clouds 
And fails upon the boſom of the air. 
Ro mes and Fuliet. 

One example of that ſpecies of novelty deſerves pe- 
culiar attention; and that is, when an object altoge- 
ther new is ſeen by one perſon only, and but once. 
"Theſe cirenmſiances heighten remarkably the emotion: 
the ſingularity of the ſpectator concurs with the fin- 
gularity of the object, to inflame wonder to its higheſt 

»1tch, 

F In explaining the effeRs of novelty, the place a be- 
ing occupies in the ſcele of exiſtence, is a circumſtance 
that muſt not be omitted, Novelty in the individuals 
of a low claſs is perceived with indifference, or with a 
very flight emotion: thus a pebble, however ſingular 
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in its appearance, ſcarce moves our wonder, 

tion riſes with the rank of the object; and, Tan. — 
cumſtances being equal, is ſtrongeſt in the higheſt 4 
N of K ſtrange inſe& affects us more than 
a ſtrange vegetable; and a ſtrange qu 

than a | dds. in ſect. W 

However natural novelty may be, it is a matter of 
experience, that thoſe who reliſh it the moſt are care. 
ful to conceal its influence. Love of novelty, it is true 
prevails in children, in idlers, and in men of ſhallow 
underſtanding: and yet, after all, why ſhould one be 
aſhamed of indulging a natural propenſity? A diftine. 
tion will afford a ſatisfactory anſwer. No man is aſha. 
med of curioſity when it is indulged to acquire know. 
ledge. But to prefer any thing merely becauſe it i; 
new, ſhows a mean taſte which one ought to be aſha. 
med of: vanity is commonly at the Totem, which 
leads thoſe who are deficient in taſte to prefer things 
odd, rare, or fingular, in order to diſtinguiſh them. 
ſelves from others. And in fact, that appetite, ay 
abovementioned, reigns chiefly among perſons of a 
mean taite, who are ignorant of refined and elegant 
pleaſures, 

One final cauſe of wonder, hinted above, is, that 
this emotion is intended to ſtimulate our curioſity. 
Another, ſomewhat different, is, to prepare the mind 
for receiving deep impreſſions of new objects. An ac- 
quaintance with the various things that may affect us, 
and with their properties, is eſſential to our well-being: 
nor will a flight or ſuperficial acquaintance be ſuffi- 
cient ; they ought to be ſo deeply engraved on the 
mind, as to be ready for uſe upon every occaſion, 
Now, in order to a deep impreſſion, it is wiſely con- 
trived, that things ſhould be introduced to our ac- 
quaintance with a certain pomp and ſolemnity produc- 
tive of a vivid emotion. When the impreſſion is once 
fairly made, the emotion of novelty being no longer 
neceſſary, vaniſheth almoſt inftantaneouſly ; never to 
return, unleſs where the impreſſion happens to be ob- 
literated by length of time or other means, in which 
caſe the ſecond introduction hath nearly the ſame ſo- 
lemnity with the firſt. 

Defigning wiſdom is no where more eligible than in 
this part of the human frame. If new objects did not 
affect us in a very peculiar manner, their impreſſions 
would be ſo ſlight as ſcarce to be of any uſe in life: 
on the other hand, did objects continue to affect us 
as deeply as at firſt, ihe mind would be totally eu- 
groſſed with them, and have no room left either for 
action or reflection. 

The final cauſe of ſurpriſe is ſtill more evident than 
of novelty. Self. love makes us vigilantly attentive t9 
ſelf-preſervation ; but ſelf- love, which operates by 
means of reaſon and reflection, and impels not the 
mind to any particular object or from it, is a principle 
too cool for a ſudden emergency ; an object breaking 
in unexpectedly, affords no time for dejiberation; and 
in that caſe, the agitation of ſurpriſe comes in ſcaſon- 
ably to rouſe ſelf-love into action: ſurpriſe gives the 
alarm; and if there be any appearance of danger, out 
whole force is inſtantly ſummoned to ſhun or to pre” 
vent it, 

NOVELLARA, a handſome town of Italy, and 
capital of a ſmall diſtrict of the ſame name, with 4 


handſome caſtle, where their ſovereign reſides. E. en 


wol- ghoſe government laſted but for one year. 
zum 


in 
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«i 10. 37. N. Lat. 45. 50- 


NOVEMVIRI, nine magiſtrates of Athens, 
The firſt 
of whom was called archon, or prince ; the ſecond ba- 

„„ or king; the third polemarchur, or general of 
ius, 8 
the army: the other fix were called 7he/mothetz, or 
lawgivers. They took an oath to obſerve the laws; 
and in caſe of failure, obliged themſelves to beſtow 
vpon the commonwealth a ſtatue of gold as big as 
themſelves. Thoſe who diſcharged their office with 
honour, were received into the number of the ſenators 
of Areopag us. 

NOVI, a town of Italy, in the territory of Genoa, 
on the confines of the Milaneſe. It was taken by the 
Piedmonteſe in 1746. E. Long. 8. 48. N. Lat. 
8 a conſiderable town of Turkey in 
Europe, and in Servia, near the river Oreſco. E. Long. 
20. 24. N. Lat. 43. 25. | 

NOVIGRAD, a ſmall but ftrong town of Upper 
Hungary, capital of a county of the ſame name, with 
a good caſtle, ſeated on a mountain near the Danube. 
E. Long. 18. 10. N. Lat. 47. 50. 

Novic kap, a ſmall but firong town of Dalmatia, 
with a caſtle, and ſubje& to the Turks; ſeated on a 
lake of the ſame name, near the gulph of Venice. 
E. Long. 16. 45. N. Lat. 44. 30. 

NovickaD, a very ſtrong place of Servia, ſubject to 
the Turks; ſeated near the Danube. E. Long. 26. 5. 
N. Lat. 45. 5. 

NOVICE, a perſon not yet ſkilled or experienced 
in an art or profeſſion, 

In the ancient Roman militia, 2ovicit, or novitits 
were the young raw ſoldiers, diſtinguiſhed by this ap- 
pellation from the veterans. 

la the ancient orders of knighthood, there were 
novices, or clerks in arms, who went through a kind 
of apprenticeſhip ere they were admitted knights. 
See KNIGHT, 

Novick is more particularly uſed in monaſteries for 
2 religious yet in his, or her, year of probation, and 
who has not made the vows. | 

In fome convents, the ſub-prior has the direction of 
the novices, In nunneries, the novices wear a white 
vel; the reſt a black one. 

NOVICIATE, a year of probation appointed for 
the trial of religious, whether or no they have a voca- 
ton, and the neceſſary qualities for living up to the 
rule; the obſetvation whereof they are to bind them- 
elves to by vow. The noviciate laſts a year at leaſt; 
in forme houſes more. It is eſteemed the bed of the 
civil Neath of a novice, who expires to the world by 
profeſſion. 

NOVi/ODUNUM (Czar), a town of the ZEdui, 
com modiouſly ſeated on the Liguris: the Nivernum 
ef Antonine. Now Nevers in the Orleanois, on the 

vt —A ſecond Noviedunum of the Aulerci Dia- 
bliates, in Gallia Celtica, (Antonine); called Novzo- 
durum, (Pidlemy), and Neuingentum Rotrudum by the 
moderne: Nogente le Rotrou, capital of the duchy of 
Perche.—A third, of the Bituriges, (Cæſar): Now 
Vueve ſur Baranion; a village 15 miles to the north 
of Bourges, towards Orleans, —A fourth, of Mcoetia 
aferior, (Ptolemy), ſituate on the Iſter: now Nivorz, 


1 eller abia. A fifth, of Pannonia Superior, (An- 


11 


tonine); now Gurk/eld in Carinthia. -A ſixth Wess Novogorod 
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dunum Sueſſionum, the ſame with Auguſta Sueſſtonum. 
A ſeventh, Noviodunum of the Veromandui in Gallia 
Belgica, (Cæſar): now Nyon in the Iſle of France, on 
the borders of Picardy. | 

NOVOGOROD wericx:, or Great Novogorod, a 
rich and very large town of the Ruſſian empire, and 
capital of a duchy of the ſame name, with an arch- 
biſhop's ſee, and a caſtle where the archbiſhop and 
the waiwode refide. It is commonly called the grand 
magazine, becauſe hither they bring their rich mer- 
chandiſes that come from the Levant. It contains 180 
churches and monaſteries, and carries on a great trade 
in Ruſſia leather. It is ſeated on the river Wolcoff, 
near the lake Honen. E. Long. 33. 40. N. Lat. 
58. 23. 

Novocorop Welicki, a province of Moſcow, bounded 
on the north by Ingria; on the eaſt by part of the 
duchy of Belozero, and that of Tuera, which alſo 
bounds it on the ſouth, with the province of Rzera ; 
and on the welt by Pleſcow. It is full of lakes and 
foreſts ; however, there are ſome places which produce 
corn, flax, hemp, honey, and wax. 

Novocorod Serpſtoi, a ſtrong town of the Ruſſian 
empire, and capital of a province of Siberia of the 
ſame name, ſeated on the river Dubica, in E. Long. 

20. N. Lat. 52. 30. 

NOVOGOROD ECK, a town of Lithuania, and 
capital of a palatinate of the ſame name. It is a large 


town, and fituated in a vaſt plain, in E. Long. 25. 30. 
N. Lat. 53. 45. 

NOURISHMENT. See Nurziriox. 

NouaisuungN T of Vegetables, See AGRICULTURE, 
Part I. SeR. 1. and 2. and PLanTs; alſo the article 
CompyosTs. 

NOWED, in heraldry, fignifies © knotted,” from 
the Latin nodatus; being applied to the tails of ſuch 
creatures as are very long, and ſometimes repreſented 
in coat-armour as ticd up in & knot, 

NUAYHAS, the AGuE-TREE; a name given by 
the Indians to a fort of Bamboo-cane, the leaves of 
which falling into the water, are ſaid to impregnate 
it with ſuch virtue, that che bathing in it 8 
will cure the ague. They uſe alſo a decoction of the 
leaves to diſſolve coagulated blood, giving it inter- 
nally, and at the ſame time rubbing the bruiſed part 
extcrnally with it, It is ſaid that this plant Hears its 
flowers only once in its life; that it lives 60 years be- 
fore theſe make their appearance; but that when they 
begin to ſhew themſelves, it withers away in about a 
month afterwards; that is, as ſoon as it has ripened 
the ſeed. There ſeems to be ſomething of fiction in 
the account of many other particulars rei2ting to this 
tree in the Hortus Malabaricus 5 but it ſeems certain, 
that the length of the ſtalks, or trunk, mult be very 
great: for, in the gallery of Leyden, there is pre- 
ſerved a cane of it 28 feet long; and another not 
much ſhorter, in the Aſhmolean muſcum at Oxford, 
ard which is mort than eight inches in diameter: 
yet both theſe appear to be only perts of the whole 
trunk, they being nearly as large at one eud as at the 
other. 

NUBECULA, 1iTTLE CLOUD, in medicine, a term 
ſometimes uſed for diteaſe in the eye, wherein objects 


appear as through a cloud or miſt. 2 
| je 


L 


Nubecula. 


—_ tw. 
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The nubecula ſeems to ariſe from certain groſs par- 
ticles detained in the pores of the cornea, or ſwim- 
ming in the aqueous humour, and thus intercepting 
the rays of light. 

NuBECULA, or Nubes, is alſo uſed for what we other- 
wiſe call albugo. See ALBUGO. 

NuBECULA is alſo uſed for a matter in form of a 
cloud, ſuſpended in the middle of the urine. 

NUBIA, a country of Africa, bounded on the north 
by Egypt, on the ſouth by Abyſſinia, on the eaſt by 
the coaſt of Abeſh or Abex, and on the weſt by Zaara 
and Nigritia. It is ſaid to be 400 leagues in length, 
and 200 in breadth, and to be watered by a river which 
falls into the Nile; but of theſe dimenſions we have 
little certainty, and nothing can be depended upon con- 
cerning the nature of the country or its inhabitants. 

NUCLEUS, in general, denotes the kernel of a nut, 
or even any ſeed incloſed within a huſk. The term 

nucleus is alſo uſed for the body of a comet, otherwiſe 
called its Head. 

NUDITIES, in painting and ſculpture, thoſe parts 
of an human figure which are not covered with any 
drapery ; or thoſe parts where the carnation appears. 

NULLITY, in law, ſignifies any thing that is null 
or void: thus there is a nullity of marriage, where per- 
ſons marry within the degrees, or where infants marry 
without conſent of their parents or guardians. 

NUMANTIA, a very noble city, the ornament of 
the Hither Spain, (Florus); as appears from the Nu- 
mantine war: and though deſtroyed by the Romans 
under Scipio ÆEmilianus, it was afterwards no doubt 
reſtored, becauſe mentioned not only by Ptolemy, but 
alſo by Antonine, who determines its ſituation be- 
tween Uxama and Turiaſo; and Strabo ſays, the Du- 
rius run by it, while ſtill recent and near its ſource. 
With 4000 men it held out a fiege of 14 years, a- 
gainſt 40,000 Romans. And all this it did, like an- 
other Sparta, without walls and without turrets ; but 
this is doubtfully mentioned by authors. — Numantini, 
the people; who, after a tedious and cloſe fiege, and 
after ſtruggling long with famine, at length deſtroyed 
themſelves and their city by fire. 

NUMBER, an aſſemblage of ſeveral units, or things 
of the ſame kind. See AriTEMETiIC; and METArnY- 
sies, n? 62—65. 

Number, ſays Malcolm, is either abſtract or appli- 
cate: Abſtract, when referred to things in general, 
without attending to their particular properties; and 
applicate, when conſidered as the number of a parti- 
cular ſort of things, as yards, trees, or the like. 

When particular things are mentioned, there is al- 
ways ſomething more conſidered than barely their 
numbers; ſo that what is true of numbers in the ab- 
ſtrat, or when nothing but the number of things is 
confidered, will not be true when the queſtion is li- 
mited to particular things: for inſtance, the number 
two is leſs than three; yet two yards is a greater 
quantity than three inches: and the reaſon is, becauſe 
regard muſt be had to their different natures as well as 
number, whenever things of a different ſpecies are 
conſidered ; for though we can compare the number of 
ſuch things abſtractedly, yet we cannot compare them 
in any applicate ſenſe. And this difference is neceſ- 

ſary to be conſidered, becauſe upon it the true ſenſe, and 


the poſlibility or impoſſibility, of ſome queſtions depend. 


® 
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Number is unlimited in reſpe& of increaſe; beeauſe Nuns 
we can never conceive a number ſo great, but ſtill there ——. 
is a greater. However, in reſpe& of decreaſe, it ig 
limited; unity being the firſt and leaſt number, below 
which therefore it cannot deſcend, 

Kinds and Diſlindtions of NumBers. Matbemati. 
cians, confidering number under a preat many rela. 
tions, have eftabliſhed the following diſtinctions. 

Broken numbers are the ſame with fractions. 

Cardinal numbers are thoſe which expreſs the 
quantity of units, as 1, 2, 3, 4, Sc. whereas ordi. 
nal, 8 are thoſe which expreſs order, as 1ſt, 24, 
za, Oc. i 

Compound number, one diviſible by ſome other num. 
ber befides unity; as 12, which is diviſible by 2, z, 
4, and 6. Numbers, as 12 and 15, which have ſome 
common meaſure beſides unity, are ſaid to be com- 
pound numbers among themſelves. 

Cubic number is the product of a ſquare number by 
ts root: ſuch is 27, as being the product of the 
ſquare number 9, by its root 3. All cubic numbers, 
whoſe root is leſs than 6, being divided by 6, the re- 
mainder is the root itſelf: thus 27+6 leaves the re- 
mainder 3, its root; 215, the cube of 6, being di- 
vided by 6, leaves no remainder; 343, the cube of 
7, leaves a remainder 1, which, added to 6, is the 
cube root; and 512, the cube of 8, divided by 6, leaves 
a remainder 2, which, added to 6, is the cube root, 
Hence the remainders of the diviſions of the cubes 
above 216, divided by 6, being added to 6, always 
gives the root of the cube ſo divided, till that remain- 
der be 5, and conſequently 11, the cube-root of the 
number divided. But the cubic numbers above this, 
being divided by 6, there remains nothing, the cube 
root being 12. Thus the remainders of the higher 
cubes are to be added to 12, and not to 6; till you 
come to 18, when the remainder of the diviſion muſt 
be added to 18; and fo on ad infinitum. 

Determinate number is that referred to ſome given 
unit, as a ternary or three: whereas an indeterminate 
one is that referred to unity in general, and is called 
quantity. 

Homogeneal numbers, are thoſe referred to the ſame 
unit; as thoſe referred to different units are termed he- 
terogeneal. ; 

Whole numbers are others called integers. ; 

Rational number, is one commenſurable with uni- 
ty; as a number, incommenſurable with unity, is term- 
ed irrational, or a ſurd. 

In the ſame manner, a rational whole number is that 
whereof unity is an aliquot part; a rational broken 
number, that equal to ſome aliquot part of unity; and 
a rational mixed number, that conſiſting of a whole 
number and a broken one. 

Even number, that which may be divided into two 
equal parts without auy fraction, as 6, 12, Oc. The 
ſum, difference, and product, of any number of even 
numbers, 1s always an even number. 

An evenly even number, is that which may be mea- 
ſured, or divided, without any remainder, by another 
even number, as 4 by 2. 

An unevenly even number, whey a number may 
be equally divided by an uneven number, as 20 by 5: 

Uneven number, that which exceeds an even hum- 


ber, at leaſt by unity, or which cannot be divided mw 
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\mber. two equal parts, as 3, 5, &c. 


The ſum or difference of two uneven numbers makes 
| an even number; but the factum of two uneven ones 
makes an uneven number. : 

If an even number be added to an uneven one, orif 
the one be ſubtracted from the other, in the former 
caſe the ſum, in the latter the difference, 1s an uneven 
number; but the fatum of an even and uneven num- 
ber is even. ; 

The ſum of any even number of uneven numbers is 
an even number; and the ſum of any uncven number 
of une ven numbers is an une ven number. 

Primitive or prime numbers, are thoſe diviſible only 
by unity, as 5, 7, Sc. And prime numbers among 
themſelves, are. thoſe which have no common meaſure 
beſides unity, as 12 and 19. 

Perfe& number, that whoſe aliquot parts added to- 
gether make the whole number, as 6, 28; the ali- 
quot parts of 6 being 3, 2, and 1=6; and thoſe of 
28, being 14, 7, 4, 2, 1, = 28. 

Imperfe& numbers, thoſe whoſe aliquot parts ad- 
ded together make either more or leſs than the whole. 
And theſe are diſtinguiſhed into abundant and defec- 
ure: an inſtance in the former caſe is 12, whoſe ali- 
quot parts 6, 4, 3, 2, 1, make 16; and in the 
Jatter caſe 16, whoſe aliquot parts 8, 4, 2, and 1, 
make but 15. 

Plain number, that ariſing from the multiplication 
of two numbers, as 6, which is the product of 3 by 2 
and theſe numbers are called the „ider of the plane. 

Square number is the product of any number multi- 
plied by itſelf; thus 4, which is the factum of 2 by 2, 
is a ſquare number. ü 

Even ſquare number added to its root makes an even 
number. 

Polygonal or polygonous numbers, the ſums of 
arithmetical progreſſions beginning with unity: theſe, 
where the common difference is 1, are called friangu- 
lar numbers; where 2, ſquare numbers; where 3, pen- 
tagonal numbers ; where 4, hexagonal numbers; where 
5, heptagonal numbers, &C. | | 

Pyramidal numbers, the ſums of polygonous num- 
bers, collected after the ſame manner as the polygons 
themſelves, and not gathered out of arithmetical 
progreſſions, are called firſt pyramidal numbers : the 
ſums of the firſt pyramidals are called ſecond pyrami- 
dals, &c. 

If they ariſe out of triangular numbers, they are call- 
ed triangular pyramidal numbers ; if out of pentagons, 
frſt pentagonal pyramidals. 

rom the manner of ſumming up polygonal num- 
bers, it is eaſy to conceive how the prime pyramidal 


numbers are found, as (Ht ) A AY =. ex- 


preſſes all the prime pyramidals. 

The following curious property of the number ꝗ de- 

rves to be remarked, That its produQts compole al- 
ways either 9 or ſome leſſer product of 9; if you add 
together all the characters, of which any of the for- 
mer products is compoſed. Thus, of 18, 27, 36, 
which are products of 9, you make 9 by adding 1 to 
5, 2 to 7, 3 to 6. Thus 369 is a product alſo of 9; 


and if 0 d 
product of > d 3, 6, and 9, you make 18, a leſſer 
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Golden Nuu zz, See ASTRONOMY, no 304-307. 

NumutRs, in poetry, oratory, &c. are certain mea- 
ſures, proportions, or cadences, which render a verſe, 
period, or ſong, agreeable to the ear, 

Poetical numbers confilt in a certain harmony in the 
order, quantities, & e. of the feet and ſyllables, which 
make the piece mulical to the ear, and fit for finging, 
for which all the verſes of the ancients were intended. 
See PotTay.—lTt is of theſe numbers Virgil ſpeaks in 
his ninth Eclogue, when he makes Lycidas ſay, Nu- 
mers memini, fi verba tenerem ; meaning, that al- 
though he had forgot the words of the verſes, yet he 
remembered the feet and meaſure of which they were 
compoſed. 

Rhetorical or proſaic numbers are a ſort of ſimple 
unaffected harmony, leſs glaring than that of verſe, 
— ſuch as is perceived and affects the mind with plea- 

ure. 

The numbers are that by which the ſtyle is ſaid to 
be eaſy, free, round, flowing, &c, Numbers are 
things abſolutely neceſſary in all writing, and even in 
all ſpeech. Hence Ariſtotle, Tully, Quintilian, &c. 
lay down abundance of rules as to the beſt manner of 
intermixing daQyles, ſpondees, anapeſts, &c. in or- 
der to have the numbers perfect. The ſubſtance of 
what they have ſaid, is reducible to what follows. 
1. The ſtyle becomes numerous by the alternate diſ- 
poſition and temperature of long and ſhort ſyllables, 
ſo as that the multitude of ſhort ones neither render it 
too haſty, nor that of long ones too flow and languid : 
ſometimes, indeed, long and ſhort ſyllables are thrown 
together deſignedly without any ſuch mix: ure, to paint 
the ſlowneſs or celerity of any thing by that of the 
numbers; as in theſe verſes of Virgil: 


Ili inter ſeſe magna vi brachia tollunt ; 
and 
Radit iter liquidum, celeres negde commovet alas, 


2. The ftyle becomes numerous, by the intermixing 
words of one, two, or more ſyllables; whereas the 
too frequent repetition of monoſyllables renders the 
ſtyle pitiful and grating. 3. It contributes greatly to 
the numerouſneſs of a period, to have it cloſed by mag- 
nificent and well-ſounding words. 4. The numbers 
depend not only on the nobleneſs of the words in the 
cloſe, but of thoſe in the whole tenor of the period. 
4. To have the period flow eaſily and equally ; the 
harſh concurrence of letters and words is to be ſtu- 
diouſly avoided, particularly the frequent meeting of 


rough conſonants; the beginning the firſt ſyllable of 


a word with the laſt of the preceding ; the frequent 
repetition of the fame letter or ſyllable ; and the fre- 
quent uſe of the like ending words. Laſtly, the ut- 
moſt care is to be taken leſt, in aiming at oratorial 
numbers, you ſhould fall into poetical ones; and inſtead 
of proſe, write verſe. | 

Book of NumBtss, the fourth book of the Penta- 
teuch, taking its denomination from its numbering the 
families of Iſrael. 

A great part of this book 1s hiſtorical, relating to 
ha remarkable paſſages in the Iſraelites march 
through the wilderneſs. It contains a diſtin relation 
of their ſeveral movements from one place to another, 
or their 42 ſtages through the wilderneſs, and many 
other things, whereby we are inſtructed and Oe 
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The nubecula ſeems to ariſe from certain groſs par- 
ticles detained in the pores of the cornea, or ſwim- 
ming in the aqueous humour, and thus intercepting 
the rays of light. 

NuBECULAa, or Nubes, is alſo uſed for what we other- 
wile call albuge. See ALBuGoO. 

NuBECULA is alſo uſed for a matter in form of a 
cloud, ſuſpended in the middle of the urine. 

NUBIA, a country of Africa, bounded on the north 
by Egypt, on the ſouth by Abyſſinia, on the eaſt by 
the coaſt of Abeſh or Abex, and on the weſt by Zaara 
and Nigritia. It is ſaid to be 400 leagues in length, 
and 200 in breadth, and to be watered by a river which 
falls into the Nile; but of theſe dimenſions we have 
little certaimy, and nothing can be depended upon con- 
cerning the nature of the country or its inhabitants. 

NUCLEUS, in general, denotes the kernel of a nut, 
or even any ſeed incloſed within a huſk. The term 

nucleus is alſo uſed for the body of a comet, otherwiſe 
called its head. 

NUDITIES, in painting and ſculpture, thoſe parts 
of an human figure which are not covered with any 
drapery; or thoſe parts where the carnation appears. 

NULLITY, in law, fignifies any thing that is null 
or void: thus there is a nullity of marriage, where per- 
ſons marry within the degrees, or where infants marry 
withont conſent of their parents or guardians. 
NUMANTIA, a very noble city, the ornament of 
the Hither Spain, (Florus); as appears from the Nu- 
mantine war; and though deſtroyed by the Romans 
under Scipio Emilianus, it was afterwards no doubt 
reſtored, becauſe mentioned not only by Ptolemy, but 
alſo by Antonine, who determines its fituation be- 
tween Uxama and Turiaſo; and Strabo ſays, the Du- 
rius run by it, while till recent and near its ſource. 
With 4000 men it held out a fiege of 14 years, a- 
gainſt 40,000 Romans. And all this it did, like an- 
other Sparta, without walls and without turrets ; but 
this is doubtfully mentioned by authors. —MNumantini, 
the people; who, after a tedious and cloſe ſiege, and 
after ſtruggling long with famine, at length deſtroyed 
themſelves and their city by fire. 

NUMBER, an aſſemblage of ſeveral units, or things 
of the ſame kind. See AriTEMETiIC; and METArnay- 
$:Cs, n 62—65. 

Number, ſays Malcolm, is either abſtract or appli- 
cate : Abſtract, when referred to things in general, 
without attending to their particular properties; and 
applicate, when conſidered as the number of a parti- 
cular ſort of things, as yards, trees, or the like. 

When particular things are mentioned, there is al- 
ways ſomething more conſidered than barely their 
numbers; ſo that what is true of numbers in the ab- 
ſtract, or when nothing but the number of things 18 
conſidered, will not be true when the queſtion is li- 
mited to particular things: for inſtance, the number 
two is leſs than three; yet two yards is a greater 
quantity than three inches: and the reaſon is, becauſe 
regard muſt be had to their different natures as well as 
number, whenever things of a different ſpecies are 
conſidered ; for though we can compare the number of 
ſuch things abſtractedly, yet we cannot compare them 
in any applicate ſenſe. And this difference is neceſ- 
ſary to be conſidered, becauſe upon it the true ſenſe, and 


the poſſibility or impollibllity, of ſome queſtions depend. 
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Number is unlimited in reſpe& of increaſe; been 
we can never conceive a number ſo great, but ſtill t 
is a greater. However, in reſpe& of decreaſe it j 
limited; unity being the firſt and leaſt number belo 
which therefore it cannot deſcend. : x 

Kinds and Diſtinitions of Numsers. Mathemat;. 
cians, confidering number under a preat many rela. 
tions, have eftabliſhed the following diſtinctions. 

Broken numbers are the ſame with fractions. 

Cardinal numbers are thoſe which expreſs the 
quantity of units, as 1, 2, 3, 4, Oc. whereas ordi. 
nal 8 are thoſe which expreſs order, as 1, 2d, 
za, Oc. : 

Compound number, one diviſible by ſome other num. 
ber befides unity; as 12, which is diviſible by 2, 3, 
4, and 6. Numbers, as 12 and 15, which have ſome 
common meaſure beſides unity, are ſaid to be com- 
pound numbers among themſelves. | 

Cubic number is the product of a ſquare number by 
its root: ſuch is 27, as being the product of the 
ſquare number 9, by its root 3. All cubic numbers, 
whoſe root is leſs than 6, being divided by 6, the re- 
mainder is the root itſelf: thus 27+6 leaves the re- 
mainder 3, its root; 215, the cube of 6, being di- 
vided by 6, leaves no remainder; 343, the cube of 
7, leaves a remainder 1, which, added to 6, is the 
cube root; and 512, the cube of 8, divided by 6, leaves 
a remainder 2, which, added to 6, is the cube root, 
Hence- the remainders of the divifions of the cubes 
above 216, divided by 6, being added to 6, always 
gives the root of the cube ſo divided, till that remain- 
der be 5, and conſequently 11, the cube-root of the 
number divided. But the cubic numbers above this, 
being divided by 6, there remains nothing, the cube 
root being 12. Thus the remainders of the higher 
cubes are to be added to 12, and not to 6; till you 
come to 18, when the remainder of the divifion mult 
be added to 18; and fo on ad infinitum. 

Determinate number is that referred to ſome given 
unit, as a ternary or three: whereas an indeterminate 
one is that referred to unity in general, and is called 
quantity. 

Homogeneal numbers, are thoſe referred to the ſame 
unit; as thoſe referred to different units are termed he- 
terogeneal. g 

hole numbers are others called integers. 

Rational number, is one commenſurable with uni- 
ty ; as a number, incommenſurable with unity, is term- 
ed irrational, or a ſurd. 

In the ſame manner, a rational whole number is that 
whereof unity is an aliquot part ; a rational broken 
number, that equal to ſome aliquot part of unity; and 
a rational mixed number, that conſiſting of a whole 
number and a broken one. 

Even number, that which may be divided into two 
equal parts without auy fraction, as 6, 12, Oc. The 
ſum, difference, and product, of any number of even 
numbers, 1s always an even number. 

An evenly even number, is that which may be mea- 
ſured, or divided, without any remainder, by another 
even number, as 4 by 2. 

An unevenly even number, whey a number may 
be equally divided by an uneven number, as 20 by 5- 

Uneven number, that which exceeds an even hum- 


ber, at leaſt by unity, or which cannot be divided m 
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al parts, as 3, 5, Cc. 
— 7 Gitkerenec of two une ven numbers makes 
| an even number; but the factum of two uneven ones 
makes an uneven number. . 
If an even number be added to an uneven one, or if 
the one be ſubtracted from the other, in the former 
caſe the ſum, in the latter the difference, is an uneven 
number; but the factum of an even and uneven num- 
ber is even. : 

The ſum of any even number of uneven numbers is 
an even number; and the ſum of any uneven number 
of uneven numbers is an uneven number. 

Primitive or prime numbers, are thoſe diviſible only 
by unity, as 5, 7, Sc. And prime numbers among 
themſelves, are. thoſe which have no common meaſure 
beſides unity, as 12 and 19. 

Perfe& number, that whoſe aliquot parts added to- 
gether make the whole number, as 6, 28; the ali- 
quot parts of 6 being 3, 2, and 1=6; and thoſe of 
28, being 14, 7, 4, 2, 1, = 28. 

Imperfe& numbers, thoſe whoſe aliquot parts ad- 
ded together make either more or leſs than the whole. 
And theſe are diſtinguiſhed into abundant and defec- 
tive: an inſtance in the former caſe is 12, whoſe ali- 
quot parts 6, 4, 3, 2, I, make 16; and in the 
latter caſe 16, whoſe aliquot parts 8, 4, 2, and 1, 
make but 15. 

Plain number, that ariſing from the multiplication 
of two numbers, as 6, which is the product of 3 by 2; 
and theſe numbers are called the ider of the plane. 

Square number is the product of any number multi- 
plied by itſelf; thus 4, which is the factum of 2 by 2, 
is a ſquare number. 

Even ſquare number added to its root makes an even 
number. 

Polygonal or polygonous numbers, the ſums of 
arithmetical progreſſions beginning with unity: theſe, 
where the common difference is 1, are called triangu- 
lar numbers; where 2, ſquare numbers; where 3, pen- 
tagonal numbers where 4, hexagonal numbers; where 
5, heptagonal numbers, &C. : 

Pyramidal numbers, the ſums of polygonous num- 
bers, collected after the ſame manner as the polygons 
themſelves, and not gathered out of arithmetical 
progreſſions, are called e pyramidal numbers the 
ſums of the firſt pyramidals are called ſecond pyrami- 
dals, &c, | 

If they ariſe out of triangular numbers, they are call- 
ed triangular pyramidal numbers; if out of pentagons, 
„i pentagonal pyramidals. | 

rom the manner of ſumming up polygonal num- 
bers, it is eaſy to conceive how the prime pyramidal 


numbers are found, ale (221 nn Cn FL ex- 


preſſes all the prime pyramidals. 

The following curious property of the number ꝗ de- 
ſerves to be remarked, That its products compole al- 
ways either 9 or ſome leſſer product of 9 ; if you add 
together all the characters, of which any of the for- 
mer products is compoſed. Thus, of 18, 27, 36, 
which are products of 9, you make 9 by adding i to 
5, 2 to ), 3 to 6. Thus 369 is a product alſo of 9; 


and if you add 3, 6, and 8, a leſl 
RE * 3, 6, and 9, you make 18, a leſſer 
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Golden NumBER, See ASTRONOMY, ne 304-307. 

NumutRs, in poetry, oratory, &c. are certain mea» 
ſures, proportions, or cadences, which render a verſe, 
period, or ſong, agreeable to the ear, 

Poetical numbers confilt in a certain harmony in the 
order, quantities, &. of the feet and ſyllables, which 
make the piece mulical to the ear, and fit for finging, 
for which all the verſes of the ancients were intended. 
See PotTRy.—Tt is of theſe numbers Virgil ſpeaks in 
his ninth Eclogue, when he makes Lycidas ſay, Nu- 
meros memini, ſi verba tenerem ; meaning, that al- 
though he had forgot the words of the verſes, yet he 
remembered the feet and meaſure of which they were 
compoſed. 

Rhetorical or proſaic numbers are a ſort of ſimple 
unaffected harmony, leſs glaring than that of verſe, 
. ſuch as is perceived and affects the mind with plea- 

ure. 

The numbers are that by which the ſtyle is ſaid to 
be eaſy, free, round, flowing, & c. Numbers are 
things abſolutely neceſſary in all writing, and even in 
all ſpeech. Hence Ariſtotle, Tully, Quintilian, &c. 
lay down abundance of rules as to the beſt manner of 
intermixing dactyles, ſpondees, anapeſts, &c. in or- 
der to have the numbers perfect. The ſubſtance of 
what they have ſaid, is reducible to what follows. 
1. The ſtyle becomes numerous by the alternate diſ- 
poſition and temperature of long and ſhort ſyllables, 
ſo as that the multitude of ſhort ones neither render it 
too haſty, nor that of long ones too flow and languid : 
ſometimes, indeed, long and ſhort ſyllables are thrown 
together deſignedly without any ſuch mixture, to paint 
the ſlowneſs or celerity of any thing by that of the 
numbers; as in theſe verſes of Virgil: 


Ili inter ſeſe magna vi brachia tollunt ; 
and 
Radit iter liguidum, celeres neqite commovet alas, 


2. The ſtyle becomes numerous, by the intermixing 
words of one, two, or more ſyllables; whereas the 
too frequent repetition of monoſyllables renders the 
ſtyle pitiful and grating. 3. It contributes greatly to 
the numerouſneſs of a period, to have it cloſed by mag- 
nificent and well-ſounding words. 4. The numbers 
depend not only on the nobleneſs of the words in the 
cloſe, but of thoſe in the whole tenor of the period. 
4. To have the period flow eaſily and equally ; the 
harſh concurrence of letters and words is to be (tu- 
diouſly avoided, particularly the frequent meeting of 


Number, 


rough conſonants; the beginning the firſt ſyllable of 


a word with the laſt of the preceding; the frequent 
repetition of the ſame letter or ſyllable ; and the fre- 
quent uſe of the like ending words. Laſtly, the ut- 
moſt care is to be taken leſt, in aiming at oratorial 
numbers, you ſhould fall into poetical ones; and inſtead 
of proſe, write verſe. | 

Book of NumBess, the fourth book of the Penta- 
teuch, taking its denomination from its numbering the 
families of Iſrael. 

A great part of this book 1s hiſtorical, relating to 
a, remarkable paſſages in the Iſraelites march 
through the wilderneſs. It contains a diſtinct relation 
of their ſeveral movements from one place to another, 
or their 42 ſtages through the wilderneſs, and many 
other things, whereby we are inſtructed and confirm- 
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But the greateſt part of this book is ſpent in enume- 
rating thoſe laws and ordinances, whether civil or ce- 
remonial, which were given by God, but not mention- 
ed before in the preceding buoks. 

NUMERAL LtTTEs, thoſe letters of the alpha- 
bet which are generally uſed for figures; as I, one; 
V, five; X, ten; L, fifty; C, a hundred; D, five 
hundred; M, a thouſand, &c. 

It is not agreed how the Roman numerals origi- 
nally received their value. It has been ſuppoſed 
that the Romans uſed M to denote 1000, becauſe 
it is the firſt letter of mille, which is Latin for 
1000; and C to denote 100, becauſe it is the firſt 
letter of centum, which is Latin for 100. It has 
alſo been ſuppoſed, that D being formed by divi- 


_ viding the old M in the middle, was therefore ap- 


ointed to ſtand for 500, that is, half as much as the 
Rood for when it was whole; and that L being 
halfa C, was, for the ſame reaſon, uſed to denomi- 
nate 50. But what reaſon is there to ſuppole, that 
1000 and 100 were the numbers which letters were 
firſt uſed to expreſs? And what reaſon can be aſſigned 
why D, the firſt letter in the Latin word decem, ten, 
ſhould not rather have been choſen to ſtand for that 
number, than for 500 becauſe it had a rude reſem- 
blance to balf an M? But if theſe queſtions could be 
ſatisfactorily anſwered, there are other numeral letters 
which have never yet been accounted for at all. Theſe 
conſiderations render it probable, that the Romans did 
not, in their original intention, uſe letters to expreſs 
numbers at all; the moſt natural account of the mat- 
ter ſeems to be this : | 
The Romans probably put down a ſingle ſtroke, I, 
for one, as is ſtill the practice of thoſe who ſcore on 
a flate or with chalk: this ſtroke, I, they doubled, 
trebled, and quadrupled, to expreſs 2, 3, and 4: thus, 
II. III. IIII. So far they could eafily number the 
minums, or ſtrokes, with a glance of the eye. But 
they preſently found, that if more were added, it 
would ſoon be neceſſary to tell the ſtrokes one by one: 
for this reaſon, when they came to 5, they expreſſed it 
by joining two ſtrokes together in an acute angle thus, 
V; which will appear the more probable, if it be con- 
tidered, that the progreſſion of the Roman numbers is 
from 5 to 5, 1. e. from the fingers on one hand to the 
fingers on the other. —Ovid has touched upon the ori- 
ginal of this in his Faſtorum lib. iii. and Vitruv. lib. 
c. 1. has made the ſame remark. 

After they had made this acute angle V. for ſive, 
they added the ſingle ſtroke; to it to the number of 4, 
thus, VI. VII. VIII. VIIII. and then as the mi- 
nums could not be further multiplied without coufu— 
non, they doubled their acute angle, by prolonging 
the two lines beyond their interſection thus, X. to de- 
note two fives, or ten. After this they doubled, trebled, 
and quadrupled, this double acute angle thus, XX. 
XXX. XXXX. they then, for the ſame reaſon which 
induced them firſt to make a ſingle and then to double 
it, joined two fingle ſtrokes in another form, and inſtead 
of an acute angle, made a right angle L, to denote 
fifty. When this 50 was doubled, they then doubled 
the right angle thus U, to denote 100, and having 
numbeted this double right angle four times, thus EE, 
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angle, ſetting two double right angles © 

each other, with a ſingle 4 * 
to denote 1000: when this note for 1000 had been 
four times repeated, then they put down 171 for 5,000 
CC113 for 10,000, and 1137 for 5o, ooo CEL? 
for 100,000, 1499 for 500,000, and ECL 1171 for 
one million, ; 

That the Romans did not originally write M for 
I000, and C for 100, but ſquare characters, as the 
are written above, we are expreſsly informed by Pau- 
lus Manutius; but the corners of the angles being cu 
off by the tranſeribers for diſpatch, theſe figures were 

radually brought into what are now-numeral letters, 
hen the corners of Cid, were made round, it flood 
thus CID, which is ſo near the Gothic m, that it ſoon 
deviated into that letter; ſo Iq having the corner made 
round, it ſtood thus 10, and then eaſily deviated into 
D. c alſo became a plain C by the ſame means; the 
fingle rectangle which denoted 50, was, without alte- 
ration, a Capital L; the double acute angle was an 
X; the ſingle acute angle a V conſonant; and a plain 
ſingle ſtroke, the letter F.; and thus theſe ſeven let- 
ters, M, D, C, L, X, V, I, became numerals. 

NUMERATION, or NoTaTiox, in arithmetic, the 
art of expreſſing in characters any number propoſed in 
words, or of expreſſing in words any number propoſed 
in characters. See ARITHMETIC, p. 653. 

NUMERI CAL, Numrtxovs, or Nameral, ſome- 
thing belonging to numbers; as numerical algebra is 
that which makes uſe of numbers, inſtead of letters of 
the alphabet Alſo numerical difference is that by 
which one man is diſtinguiſhed from another. Hence a 
thing is ſaid to be numerically the ſame, when it is {9 
in the ſtricteſt ſenſe of the word. 3 

NUMIDA, in ornithology, a genus belonging tv 
the order of gallinæ. On each ſide of the head there is 
a kind of coloured fleſhy horn; and the beak is fur- 
niſhed with cere near the noſtrils, There 1s but one 
ſpecies, the meleagris, or Guinea-hen; a native of 
Africa. It is of the ſize of the common hen, but with 
a longer neck. Its. body is ſloped like that of a par- 
tridge, and its colour is all over a dark grey, very 
beautifully ſpotted with ſmall white ſpecks; there 143 
black ring round the neck; its head is reddiſh, and it 
is blue under the eyes. They naturally herd toge- 
ther in large numbers, and breed up their young 11 
common ; the females taking care of the broods of 
others, as well as of their own. Barbot informs us, 
that in Guinea they are in flocks of 200 or 300, that 
perch in trees, and feed on worms and graſhoppers; 


their fleſh is tender and ſweet, generally white, though 
ſometimes black. They breed very well with us. 

NUMIDIA, an ancient kingdom of Africa, bound- 
ed on the north by the Mediterranean Sea; on the 
ſouth by Gztulia, or part of Libya Interior; on the 
welt by the Mulucha, a river which ſeparated it from 
Mauritania; and on the eaſt by the Tuſca, another 
river which bounded it in common with Africa Pro- 
pria. Dr Shaw has rendered it probable, that the r- 
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NUM 
_ a, Malvana, Mulucha, and Molochath, is the 
— mo with that now called MuLtooran by the Al- 
«ines; in which cafe, the kingdom of Numidia muſt 
— extended npwards of 500 miles in length :.its 
breadth, however, cannot be ſo well aſcertained ; but 
ſuppoſing it to have been the ſame with that of the 
reſent kingdom of Algiers, in the narroweſt part it 
muſt have been at leaſt 40 miles broad, and in the wi- 

deft upwards of too. NS : 
This county included two diſtriẽts; one inhabited by 
on., the Maſjti, and the other by the Maſz/5/i; the latter 
being allo called in after-times, Mauritania Cæſarien- 
7;, and the former Numidia Propria. The country 
of the Maſſyli, or, as ſome call it, Terra Metagonitis, 
was ſeparated from the proper territory of Carthage 
by its eaſtern boundary the river Tuſca, and from the 
kingdom of the Maſæſyli, or Mauritania Cæſarienſis, 
by the river Ampſaga. It ſeems to correſpond with 
that part of the province of Conſtantina lying between 
the Zaine'and the Wed al Kibeer, which is above 130 
miles long, and more than 100 broad. The ſea - coaſt 
of this province is for the moſt part mountainous and 
rocky, anſwering to the appellation given to it by A- 
bulfeda, viz. El Edwaa, the high or lofty. It is far 
from being equal in extent to the ancient country of 
the Maſæſyli, which, Strabo informs us, was yet in- 
ferior to the country of the Maſſyli. Its capital was 
Cirta, a place of very conſiderable note among the an- 

cients, 
» The moſt celebrated antiquarians agree, that the 
he de. tract, extending from the iſthmus of Suez to the lake 
wats Tritonis, was chiefly peopled by the deſcendants of 
Put. Mizraim; and that the poſterity of his brother Put, 
or Phut, ſpread themſelves all over the country be- 
tween that lake and the Atlantic ocean. To this no- 
tion Herodotus gives great countenance : for he tells 
us, that the Libyan Nomades, whoſe territories to 
the welt were bounded by the Triton, agreed in their 
cuſtoms and manners w]th the Egyptians ; but that 
the Africans from that river to the Atlantic Ocean, 
differed in almoſt all points from them, Ptolemy men- 
tions a city called Putea near Adrametum; and Pliny, 
a river of Mauritania Tingitana, known by the name 
of Fut, or Phut ; and the diſtrict adjacent to this ri- 
ver was called Regis Phutenſir, which plainly alludes 
to the name of Phut. That word ſignifies /catter- 
ed, or diſperſed, which very - well agrees with what 
Mela and Strabo relate of the ancient Numidians ; ſo 
that we may, without any ſcruple, admit the Abori- 
— of this country to have been the deſcendants of 
Ut. 8 

N a The hiſtory of Numidia, during many of the early 
le Ages, is buried in oblivion, It is probable, however, 
au. that as the Phœnicians were maſters of a great part of 
the country, theſe tranſactions had been recorded, and 
generally known to the Carthaginians. King Jarbas 
probably reigned here as well as in Africa Propria, if 
not in Mauritania, and other parts of Libya, when Di- 
do began to build Byrſa. It appears from Juſtin, that 
about the age of Herodotus, the people of this coun- 
try were called both Africans or Libyans and Numi- 
dians, Jultin likewiſe intimates, that about this time 
ie Carthaginians vanquiſhed both the Moors or Mau- 
Tanzns, and Numidiaus z in conſequence of which 


they were excuſed from paying the tribute which bad 
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hitherto been demanded of them. 

After the concluſion of the firſt Punic war, the A- 
frican troops carried on a bloody conteſt againſt their 
maſters the Carthaginians; and the moſt active in this 
rebellion, according to Diodorus Siculus, were a part 
of the Numidian nation named Micataniant. This ſo 
incenſed the Carthaginians, that after Hamilcar had 
either killed or taken priſoners all the mercenaries, he 
ſent a large detachment to ravage the. country of thoſe 
Numidians. The commandant of that detachment ex- 
ecuted his orders with the utmoſt cruelty, plundering 
the diſtri in a terrible manner, and crucifying all the 

riſoners, without diſtinction, that fell into his bands. 

his filled the reſt with ſuch indignation and teſent- 
ment, that both they and their poſterity ever after- 
wards bore an implacable hatred to the Carthagi- 
nians. 

In the time of the ſecond Punic war, Syphax, king 
of the Maſæſyli, entered into an alliance with the Ro- 
mans, and gave the Carthaginians a conſiderable de- 
feat. This induced Gala, king of the Maſſyli, to 
conclude a treaty with the Carthaginians, in conſc- 
quence of which his ſon Maſiniſſa marched at the head 
of a powerful army to give Syphax battle. The con- 
teſt ended in favour of Maſiniſſa ; 40,000 of the Maſ- 
ſæſyli were put to the ſword, and Syphax driven into 
Mauritania; and the like bad ſucceſs attended Syphax 
in another engagement, where his troops were entire- 
ly defcated and diſperſed. 

Gala dying whilſt his fon Maſiniſſa was acting at 
the head of the Numidian troops ſent to the aſſiſtance 
of the e cage" in Spain, his brother Deſalces, 
according to the eſtabliſhed rules of ſucceſſion in Nu- 
midia, took poſſeſſion of the Maſſylian throne. That 
prince dying ſoon after his acceſſion, Capuſa his eldeſt 
ſon ſucceeded him. But he did not long enjoy his 
high dignity; for one, Mezetulus, a perſon of the 
royal blood, but an enemy to the family of Gala, 
found means to excite a great part of his ſubjects to 
revolt. A battle ſoon took place between him and 
Capuſa; in which the latter was flain with many of 
the nobility, and his army entirely defeated. But 
tho? Mezetulus thus became poſſeſſed of the ſovereigu- 
ty, he did not think proper to aſſume the title of (ig. 
but ſtyled himſelf guardian to Lacumaces, the ſurvi- 
ving ſon of Deſalces, whom he graced with the royal 
title. To ſupport himſelf in his uſurpation, he mer- 
ried the dowager of Deſalces, who was Hannibal's 
niece, and conſequently of the moſt powerful family in 
Carthage. In order to attain the ſame end, he ſent 
ambaſſadors to Syphax, to conclude a treaty of al- 
liance with him. In the mean time Maſiniſſa, recei- 
ving advice of his uncle's death, of his couſin's ſlaugh- 
ter, and of Mezetulus's uſurpation, immediately paſs- 
ed over to Africa, and went to the court of Bocchar 
king of Mauritania, to ſolicit ſuccours. Bocchar, 
ſenfible of the great injuſtice done Maſiniſſa, gave 
him a body of 4000 Moors to eſcort him to his do- 
minions. His ſubjects, having been appriſed of his 
approach, joined him upon the frontiers with a party 
of 500 men. The Moors, in purſnance of their orders, 
returned home, as ſoon as Maſiniſſa reached the con- 
fines of his kingdom. Notwithſtanding which, and 
the ſmall body that declared for him having acciden— 
tally met Lacumaces at Thapſus with an efcort going 
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Numidia. to implore Syphax's aſſiſtance, he drove him into the 


town, which he carried by aſſault, after a faint reſiſt- 
ance, However, Lacumaces, with many of his men, 
found means to eſcape to Syphax. The fame of this 
exploit gained Maſiniſſa great eredit, inſomuch that 


the Numidians flocked to him from all parts, and, 


amongſt the reſt, many of his father Gala's veterans, 
who preſſed him to make a ſpeedy and vigorous puſh 
for his hereditary dominions, Lacumaces having join- 
ed Mezetulus with a reinforcement of Maſſæſylians, 
which he had prevailed upon Syphax to ſend to the aſ- 
liltance of his ally, the uſurper advanced at the head 
of a numerous army to offer Maſiniſſa battle; which 
that prince, though much inferior in numbers, did not 
decline. Hereupon an engagement enſued ; which, 
notwith{tanding the inequality of numbers, ended in 
the defeat of Lacumaces. The immediate conſequence 
of this victory to Maſiniſſa, was a quiet and peaccable 
poſſeſſion of his kingdom; Mezetulus and Lacumaces, 
with a few that attended them, flying into the territo- 
ries of Carthage. However, being apprehenfive that 
he ſhould be obliged to ſuſtain a war againſt Syphax, 
he offered to treat Lacumaces with as many marks of 
diſtinction as his father Gala had Deſalces; provided 
that prince would put himſelf under his protection. 
He alſo promiſed Mezetulus pardon, and a reſtitution 
of all the effects forfeited by his treaſonable conduct, 
if he would make his ſubmiſſion to him. Both of them 
readily complied with the propoſal, and immediately 
returned home ; ſo that the tranquillity and repoſe of 
Numidia would have been ſettled upon a ſolid and laſt- 
ing foundation, had not this been prevented by Aſ- 
drubal, who was then at Syphax's court. He inſi- 
nuated to that prince, who was diſpoſed to live ami- 
cably with his neighbours, + That he was greatly 
miſtaken, if he imagined Maſiniſſa would be ſatisfied 
with his hereditary dominions. 'That he was a prince 
of much greater capacity and ambition, than either 
his father Gala, his uncle Deſalces, or any of his fa- 
mily. That he had diſcovered in Spain marks of a 
molt rare and uncommon merit. And that, in fine, 
unleſs his riſing flame was extinguiſhed before it came 
to too great a head, both the Maſſæſylian and Cartha- 
ginian ſtates would be infallibly conſumed by it.” Sy- 
phax, alarmed by theſe ſuggeſtions, advanced with a 
numerous body of forces into a diftrit, which had 
long been in diſpute between him and Gala, but was 
then in poſſeſſion of Maſiniſſa. This brought on a 

eneral action between theſe two princes; wherein the 
— was totally defeated, his army diſperſed, and he 
himſelf obliged to fly to the top of mount Balbus, at- 
tended only by a few of his horſe. Such a deciſive 
battle at the preſent juncture, before Maſiniſſa was 
fixed in his throne, could not but put Syphax in- 
to poſſeſſion of the kingdom of the Maſſyli. Maſi- 
niſſa in the mean time made nocturnal incurſions from 
his poſt upon mount Balbus, and plundered all the 
adjacent country, particularly that part of the Car- 
thaginian territory contiguous to Numidia, This di- 
{ſtrict he not only thoroughly pillaged, but likewiſe 
Jaid waſte with fire and ſword, carrying off from 
thence an immenſe booty, which was bought by ſome 
merchants, who had put into one of the Carthaginian 
ports for that purpoſe, In fine, he did the Carthagi- 
nians more damage, not only by committing ſuch 


dreadfu] devaſtations, but by maſſacring and carryin 
into captivity vaſt numbers of their ſubje&s o 6 
A n this 
occalion, than they could have ſuſtained in a pitched 
battle, or one campaign of a regular war, Syphax 
at the preſſing and reiterated inftances of the Cartha. 
ginians, ſent Bocchar, one of his moſt active com. 
manders, with a detachment of 4000 foot, and 2000 
horſe, to reduce this peſtilent gang of robbers, pro. 
miſing him a great reward if he could bring Maligiſ. 
ſa either alive or dead. Bocchar, watching an oppor- 
tunity, ſurpriſed the Maſſylians, as they were trag. 
gling about the country without any order or diſci. 
pline ; ſo that he took many priſoners, diſperſed the 
reſt, and purſued Maſiniſſa himſelf, with a few of his 
men, to the top of the mountain where he had before 
taken poſt, Conſidering the expedition as ended, he 
not only ſent many head of cattle, and the other booty 
that had fallen into his hands, to Syphax, but like. 
wiſe all the forces, except, 500 foot and 200 horſe, 
With this detachment he drove Maſiniſſa from the 
ſummit of the hill, and purſued him through ſeveral 
narrow AN and defiles, as far as the plains of Clu- 
pea. ere he ſo ſurrounded him, that all the Maſ. 
ſylians, except four, were put to the ſword, and Ma. 
ſiniſſa himſelf, after having received a dangerous 
wound, eſcaped with the utmoſt difficulty. As this 
was effected by crofling a rapid river, in which attempt 
two of his four attendants periſhed in the fight of the 
detachment that purſued him, it was rumoured all 
over Africa, that Maſiniſſa alſo was drowned ; which 
gave inexpreſſible pleaſure to Syphax and the Cartha- 
ginians. For ſome time he lived undiſcovered in a 
cave, where he was ſupported by the robberies of the 
two horſemen that had made their eſcape with him. 
But having cured his wound by the application of 
ſome medicinal herbs, he boldly began to advance to- 
wards his own frontiers, giving out publicly that he 


intended once more to take poſſeſſion of his kingdom, 


In his march he was joined by about 40 horſe, and, 


ſoon after his arrival amongſt the Maſſyli, ſo many 


people flocked to him from all parts, that out of them 
he formed an army of 6000 foot, and 4000 horſe. With 
theſe forces, he not only reinſtated himſelf in the pol- 
ſeſſion of his dominions, but likewiſe laid waſte the 
borders of the Maſſæſyli. This ſo irritated Sy phax, 
that he immediately aſſembled a body of troops, and 
encamped very commodiouſly upon a ridge of moun- 


tains between Citta and Hippo. His army he com- 


manded in perſon; and detached his ſon Vermina, with 
a conſiderable force, to take a compaſs, and attack the 
enemy in the rear. In purſuance of his orders, Ver- 
mina ſet out in the beginning of the night, and took 
polt in the place appointed him, without being diſco- 
vered by the enemy. In the mean time Syphas de- 
camped, and advanced towards the Maſſyli, in order 
to give them battle. When he had poſſeſſed himſclf 
of a riſing ground that led to their camp, and con- 
cluded that his ſon Vermina muſt have formed the at- 
buſcade behind them, he began the fight, Maſivil 
being advantageouſly poſted, and his ſoldiers diſtin- 
guiſhing themſelves in an extraordinary manner, the 
diſpute was long and bloody. But Vermina unex- 
pectedly falling upon their rear, and by this mean 
obliging them to divide their forces, which were 
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they were ſoon thrown into eonfuſion, and for- 
betake themſelves to a precipitate flight. All 
being blocked up, partly by Syphax, and 


of the unhappy Mafſyli, that only Mafniſſa himſelf, 
with 6o borſe, eſcaped to the Leſſer Syrtis. Here he 
remained, betwixt the confines of the Carthaginians 
and Garamantes, till the arrival of Lzlius and the 
Roman fleet on the coaſt of Africa, What happened 
imwediately after this junction with the Romans, be- 
longs to the article Rome. Ko 

it will be ſufficient therefore in this place to ob- 
ſerve, that, by the aſſiſtance of Lælius, Maſiniſſa at laſt 
reduced Syphax's kingdom. According to Zonaras, 
Maſiniſſa and Scipio, before the memorable battle of 
Zama, by a ſtratagem deprived Hannibal of ſome ad- 
vantageous poſts ; which, with a ſolar ecliple happening 
during the heat of the action, and not a little intimida- 
ting the Carthaginian troops, greatly contributed to the 
victory the Romans obtained. At the concluſion there- 
fore of the ſecond Punic war, he was amply rewarded 
by the Romans for the important ſervices he had done 
them. As for Syphax, after the loſs of his dominions, 
he was kept in confinement for ſome time at Alba; 
from whence being removed in order to grace Scipio's 
triumph, he died at Tibur in his way to Rome. Zo- 
naras adds, that his corpſe was decently interred; that 
all the Numidian priſouers were releaſed ; and that 
Vermina, by the aſſiſtance of the Romans, took peace- 
able poſſeſſion of his father's throne. However, part 
of the Maſſæſylian kingdom had been before annexed to 
Maſiniſſa's dominions, in order to reward that prince 
for his ſingular fidelity and cloſe attachment to the 
Romans, 

This ſeems to be countenanced by the epitomizer of 

Livy, who gives us ſufficiently to underſtand, that Sy- 
| phax's family, for a conſiderable term after the con- 
cluſion of the ſecond Punic war, reigned in one part 
of Numidia, For he intimates, that Archobarzanes, 
Sypliax's grandſon, and probably Vermina's ſon, ho- 
vered with a powerful army of Numidians upon the 
Carthaginian frontiers a few years before the begin- 
ning of the third Punic war. This he ſeems to have 
done, either in order to cover them, or to enable the 
Carthaginians to make an irruption into Maſiniſſa's 
territories, Cato, however, pretended that theſe for- 
ces, in conjunction with thoſe of Carthage, had a de- 
ſign to invade the Roman dominions, which he urged 
3s a reaſon to induce the conſcript fathers to deſtroy 
the African republic. 

Nothing is further requiſite, in order to complete 
the hiltory of this famous prince, than to exhibit to 
our readers view ſome points of his conduct towards 
the decline, and at the cloſe, of life ; the wiſe diſpo- 
litions made after his death by ZEmilianus, in order 
to the regulation of his domeſtic affairs; and ſome par- 
ticulars relating to his character, genius, and habit 
o body, drawn from the moſt celebrated Greek and 

oman authors. 

By drawing a line of circumvallation around the Car- 
inapinian army under Aſdrubal, poſted upon an emi- 
dence, Maſiniſſa cut off all manner of ſupplies from 
them ; which introduced both the plague and famine 
to their camp. As the body of Numidian troops 


employed in this blockade was not near ſo numerous as 
1 


L F441 


] N U M 


the Carthaginian forces, it is evident, that the line Numidia. 


here mentioned muſt have been extremely ſtrong, and 
conſequently the eſſect of great labour and art. The 
Carthaginians, _—_ themſclves reduced to the laſt 
extremity, concluded a peace upon the following 
terms, which Maſiniſſa dictated to them: 1. That 
they ſhould deliver up all deſerters. 2. That they 
ſhould recal their exiles, who had taken refuge in his 
— 3. That they ſhould pay him 5000 talents 
of ſilver within the ſpace of 50 years. 4. That their ſol- 
ciers ſhould pais under the jugum, each of them car- 
rying off only a ſingle garment. As Maſiniſſa him- 
ſelf, though between 80 and go years of age, con- 
duced the whole enterpriſe, he mutt have been ex- 
tremely well verſed in fortification, and other branches 
of the military art. His underſtanding likewiſe he 
mult have retained to the laſt. This happened a ſhort 


time before the beginning of the third Punic war. See 
CARTHAGE, 


Soon after, the conſuls landed an army in Africa, in Maſizida 
order to lay ſiege to Carthage, without imparting to diſpleaſed 


Maſiniſſa their deſign. This not a little chagrined him, 
as it was contrary to the former practice of the Ro- 
mans; who in the preceding war had communicated 
their intentions to him, and conſulted him on all oc- 
caſions. When, therefore, the conſuls applied to him for 
a body of his troops to a& in concert with their forces, 
he made anſwer, «+ That they ſhould have a reinforce- 
ment from him when they ſtood in need of it.” It 
could not but be provoking to him to conſider, that 
after he had extremely weakened the Carthaginians, 
and even brought them to the brink of ruin, his pre- 
tended imperious friends ſhould come to reap the fruits 
of his victory, without giving him the leaſt intelligence 
of it. | 

However, his mind ſoon returned to its natural bias, 
which was in favour of the Romans. Finding his end 
approaching, he ſent to Emilianus, then a tribune in 
the Roman army, to defire a viſit from him. What he 
propoſed by this vifit, was to inveſt him with full 
powers to diſpoſe of his kingdom and eſtate as be ſhould 
think proper, for the benefit of his children. The 
high idea he had entertained of that young hero's abi- 
lities and integrity, together with his gratitude and af- 
fection for the family into which he was adopted, in- 
duced him to take this ſtep. But, believing that death 


would not permit him to have a perſonal conference every thing 
to the dit- 
poſal of 


with Emilianus upon this ſubject, he informed his wife 
and children in his laſt moments, that he had impower- 
ed him to diſpoſe in an abſolute manner of all his poſ- 
ſeſſions, and to divide his kingdom amongſt his ſons. 
To which he ſubjoined, “ I require, that whatever 
Emilianus may decree, ſhall be executed as punQually 
as if I myſelf had appointed it by my will.” Having 
uttered theſe words, he expired, at above go years of 
age. 

S This prince, during his youth, had met with ſtrange 
reverſes of fortune. However, ſays Appian, being 
ſupported by the divine protection, he enjoyed an un- 
interrupted courſe of proſperity for a long ſeries of 
years. His kingdom extended ſrom Mauritania to the 
weſtern confines of Cyrenaica ; from whence it ap- 
pears, that he was one of the moſt powerful princes of 
Africa, Many of the inhabitants of this vaſt tract he 
Civilized in a wonderful manner, teaching them to cul- 
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which the fertility of ſome parts of their country of- 
ſered them. He was ok a more robuſt habit of body 
than any of his cotemporaries, being bleſſed with the 
greateſt health and vigour; which was doubtleſs yrs, 
to his extreme temperance, and the toils he incel- 
{antly ſuſtained. We are informed by Polybius, that 
ſometimes he ſtood upon the ſame ſpot of ground from 
morning till evening, without the leaſt motion, and at 
others continued as Jong in a fitting poſture. He 
would remain on horſeback for ſeveral days and nights 
together, without being ſenſible af the leaſt fatigue. 
Nothing can better evince the ſtrength of his conſtitu- 
tion, than his youngelt ſon, named Stembal, Sthemba, 
or Stembanus, who was but four years old at his de- 
ceaſe, Though 90 years of age, he performed all the 
exerciſes uſed by young men, and always rode without 
a ſaddle. Pliny tells us, that he reigned above 60 
years, He was an able commander, and much facili- 
tated the reduction of Carthage. Plutarch from, Po- 
lybius obſerves, that the day after a great victory won 
over the Carthaginians, Maſiniſſa was ſeen ſitting at 
the door of his tent, eating a piece of brown bread. 
Suidas relates, that, to the laſt, he could mount his 
Horie without any aſſiſtance. According to Appian, 
he left a numerous well-diſciplined army, and an im- 
menſe quantity of wealth, behind him. 

Maſiniſſa, before his death, gave his ring to his el- 
deft ſon Micipſa; but left the diſtribution of all his 
other eſſects and poſſeſſions amongſt his children, en- 
tirely to AEmilianus. Of 54 ſons that ſurvived him, 
only three were legitimate, to wit, Micipſa, Guluſſa, 
and Maltanabal, ZEmilianus, arriving at Cirta after 
he had expired, divided his kingdom, or rather the 
government of it, amongſt theſe three, though to the 
others he gave conſiderable poſſeſſions. To Micipſa, 
who was a prince of a pacific diſpoſition, and the eldeſt 
fon, he aſſigned Cirta, the metropolis, for the place 
of his reſidence, in excluſion of the others. Golufſa, 
the next to him, being a prince of a military genius, 
had the command of the army, and the tranſacting of 
all affairs relating to peace or war, committed to his 
care. And Manaſtabal, the youngeſt, had the admi- 
niſtration of juſtice, an employment ſuitable to his 
education, allotted him. They enjoyed in common the 
immenſe treaſures Maſiniſſa had amaſſed, and were all 
of them dignified by ZEmilianus with the royal title. 
After he had made theſe wiſe diſpoſitions, that young 
nobleman departed from Cirta, taking with him a 
body of Numidian troops, under the conduct of Gu- 
luſſa, to reinforce the Roman army, that was then ac- 
ting againſt the Carthaginians. 

NMaftanabal and Guluſſa died ſoon after their father, 
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out of which _ thrown in vaſt heaps upon the Nun 


ſhore, a plague enſued, which ſwept away an inge: 
number of . of all kinds. In Mend we 
periſhed 80#,00c men, and in Africa Propria 200,006: 
amongſt the reſt, 30,000 Roman ſoldiers quartered in 
and about Utica for the defence of the laſt province 
At Utica, in particular, the mortality raped to ſuch 
a degree, that 1500 dead bodies were carried out of 
one gate in a day. Micipſa had two ſons, Adherbal 
and Hiempſal, whom he educated in his palace, to. 
gether with his nephew Jugurtha. That young prince 
was the ſon of Maſtanabal ; but his mother havin 
been only a concubine, Maſiniſſa had taken no great 
notice of him. However, Micipſa conſidering him as a 
prince of the blood, took as much care of him as he 
did of his own children. | 


Jugurtha poſſeſſed ſeveral eminent qualities, which ing, 
z Jayur 


gained him univerſal eſteem. He was very handſome 
endued with great ſtrength of body, and adorned with 
the fineſt intellectual endowments. He did not devote 
himſelf, as young men commonly do, to a life of lux. 
ury and pleaſure. He uſed to exerciſe himſelf, with 
perſons of his age, in running, riding, hurling the 
Javelin, and other manly exerciſes, ſuited to the mar- 
tial genius of the Numidians ; and though he ſurpaſſed 
all his fellow ſportſmen, there was not one of them 
but loved him. The chace was his only delight ; but 
it was that of lions, and other ſavage beaſts. Salluſt, 
to finiſh his charaRer, tells us, that he excelled in all 
things, and ſpoke very little of himſelf. 

So conſpicuous an aſſemblage of fine talents and per- 
fections, at firſt charmed Mieipſa, who thought them 
an ornament to his kingdom. However, he ſoon be- 
gan to reflect, that he was conſiderably advanced in 
years, and his children in their infancy; that mankind 
naturally thirſted after power, and that nothing was 
capable of making men run greater lengths than a vi- 
cious'and unlimited ambition, Theſe refleQions ſoon 
excited his jealouſy, and determined him to expoſe Ju- 
gurtha to a variety of dangers, ſome of which, he en- 
tertained hopes, might prove fatal to him. In order to 
this, he gave him the command of a body of forces 
which he ſent to aſſiſt the Romans, who were at that 
time beſieging Numantia in Spain. But Jogurtha, by 
his admirable conduct, not only eſcaped all thoſe dan- 
gers, but likewiſe won the eſteem of the whole army, 
and the friendſhip of Scipio, who ſent a high charac- 
ter of him to his uncle Micipſa. However, that ge- 
neral gave him ſome prudent advief in relation to his 
future conduct; obſerving, no doubt, in bim certain 
ſparks of ambition, which, if lighted into a flame, be 
apprehended might one day be productive of the molt 
fatal conſequences. 0 F 


as appears from the expreſs teſtimony of Salluſt. We Before this laſt expedition, Micipſa had endeavour- 1s 4 
: find nothing more remarkable of theſe princes, beſides ed to find out ſome method of 2 him off private- 
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what has been already related, than that the latter conti- ly; but his popularity amongſt the Numidians obliged Va 


nued to aſſiſt the Romans in the third Punic war; and 
that the former was pretty well verſed in the Greek lan- 
guage, Micipſa therefore became ſole poſſeſſor of the 
kingdom of Numidia, In his reign, and the conſu- 
late of M. Plautius Hypſzus and M. Fulvius Flaccus, 
according to Oroſius, a great part of Africa was co- 
vcred with locuſts, which deftroyed all the produce of 
the earth, and even devoured dry wood. But at laſt 
they were a!l carricd by the wind into the African ſea, 


that prince to lay aſide all thoughts of this nature. 
After his return from Spain the whole nation almoſt 
adored him. The heroic bravery he had ſhewn there, 
his undaunted courage, joined to the utmoſt calmneſs 
of mind, which enabled him to preſerve a juſt medium 
between a timorous foreſight and an impetuous raſh- 
neſs, a circumſtance rarely to be met with 1n perſons 
of his age, and above all the advantageous teſtimo⸗ 


nials of his conduct given by Scipio, attracted K ws 
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teem. Nay, Micipſa himſelf, charmed with 
— idea the A Donors” had entertained of 
his merit, changed his behaviour towards him; reſol- 
ving, if poſſible, to win his affection by kindneſs. He 
therefore adopted him, and declared him joint heir 
with his two ſons to the crown. Finding, ſome few 
-ars afterwards, that his end approached, he ſent for 
all three to his bed-fide;z where, in the preſence of the 
whole court, he defired Jugurtha to recolle& with what 
extreme tenderneſs he had treated him, and conſequent- 
Iy to conſider how well he had deſerved at his hands, 
He then intreated him to ame his children-on all 
occaſions ; who, being before related to him by the 


come his brethren. In order to fix him the more firmly 
in their intereſt, he likewiſe complimented him upon 
his bravery, addreſs, and conſummate prudence, He 
farther inünuated, that neither arms nor treaſures con- 
fitute the ſtrength of a kingdom; but friends, who 
are neither won by arms nor gold, but by real ſervices, 
and an inviolable fidelity. Now where, (continued 
he), can we find better friends than in brothers? And 
how can that man who becomes an enemy to his rela- 
tions, repoſe any confidence in, or depend upon ſtran- 
gers! Then addreſſing himſelf to Adherbal and Hi- 
empſal, © And you, (ſaid he), I enjoin always to pay 
the higheſt reverence to Jugurtha. Endeavour to imi- 
tate, and if poſſible ſurpaſs, his exalted merit, that the 
world may not hereafter obſerve Micipſa's adopted ſon 
to have reſlected greater glory upon his memory than 
his own children.” Soon after, Micipſa, who, accord- 
ing to Diodorus, was a prince of an amiable character, 
expired, br Jugurtha did not believe the king 
to ſpeak his real ſentiments with regard to him, yet 
he ſeemed extremely pleaſed with ſo gracious a ſpeech, 
and made him an anſwer ſuitable to the occaſion, 
However, that prince at the ſame time was determined 
within himſelf to put in execution the ſcheme he had 
formed at the ſiege of Numantia, which was ſuggeſted 
to him by ſome factious and abandoned Roman offi- 
cers, with whom he there contracted an acquaintance. 
The purport of this ſcheme was, that he ſhould extort 
the crowa by force from his two couſins, as ſoon as 
their father's eyes were cloſed; which they infinuated 
might eaſily be effected by his own valour, and the 
vcnality of the Romans. Accordingly, a ſhort time 


le after the old king's death, he found means to aſſaſſi- 
i nate Hiempſal in the city of Thirmida where his 


treaſures were depoſited, and drive Adherbal out of his 
dominions. That unhappy prince found himſelf obli- 
ged to fly to Rome, where he endeavoured to engage 
tie conſcript fathers to eſpouſe his quarrel ; but, not- 


- vithitanding the juſtice of bis cauſe, they had not vir- 


due enough effectually to ſupport him. Jugurtha's em- 
balſadors, by diſtributing 2 ſums of money amongſt 
the ſenators, brought them ſo far over, that a majority 
palliated his inhuman proceedings. This encouraged 
thoſe miniſters to declare, that iempſal had been kill- 
©d by the Numidians on account of his exceſſive cruelty; 
that Adherbal was the aggreſſor in the late troubles, 
and that he was only chagrined becauſe he could not 
make that havoc bers. his countrymen he would 
vilfingly have done. They therefore intreated the ſe- 
nate to form a judgment of Jugurtha's behaviour in 


ia from his conduR 2 Numantiay renner than from 
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the greateſt part of the ſenate diſcovered themſelves 
prejudiced in his favour. A few however, that were 
not loſt to honour, nor abandoned to corruption, in- 
ſiſted upon bringing him to condign puniſhment. But 
as they could not prevail, he had the beſt part of Nu- 
midia allotted him, and Adherbal was forced to reſt 
ſatisfied with the other. 


Jogurtha finding now by 1 es that every thing ve Ws 
was venal at Rome, as his friends at Numantia had of the 
before informed him, thought he might purſue his Romare. 


towering projects without any obſtruction from that 
quarter. He therefore, immediately after the laſt di- 
viſion of Micipſa's dominions, threw off the maſk, and 
attacked his couſin by open force. As Adherbal was 
a prince of a pacific diſpoſition, and almoſt in all re- 
ſpects the reverſe of Jugurtha, he was by no means a 
match for him, The latter therefore pillaged the for- 
mer's territories, ſtormed ſeveral of his fortreſſes, and 
over-ran a good part of his kingdom without oppoſition. 
Adherbal, depending on the friendſhip of the Romans, 
which his father in his laſt moments aſſured him would 
be a ftronger ſupport to him than all the troops and 
treaſures in the univerſe, diſpatched deputies to Rome 
to complain of theſe hoſtilities. But whilſt he loſt his 
time in ſending thither fruitleſs deputations, Jugurtha 
overthrew him in a pitched battle, and ſoon after ſhut 
him up in Cirta. During the fiege of this city, a Ro- 
man commiſſion arrived there, in order to perſuade both 
parties to an accommodation ; but finding Jugurtha 
untractable, the commiſſioners returned home without 
ſo much as. conferring with Adherbal. A ſecond de- 
putation, compoſed of ſenators of the higheſt diſtinc- 
tion, with AEmilius Scaurus, preſident of the ſenate, 
at their head, landed ſome time after at Utica, and 
ſummoned Jugurtha to appear before them. That 
prince at firſt ſeemed to be under dreadful apprehen- 
ſions, eſpecially as Scaurus reproached him with his 
enormous crimes, and threatened him with the reſent- 
ment of the Romans if he did not immediately raiſe 
the ſiege of Cirta. However, the Numidian by his ad- 
dreſs, and the irreſiſtible power of gold, as was after- 
wards ſuſpected at Rome, ſo mollified Scaurus, that he 
left Adherbal at his mercy. In,fine, Jugurtha had 
at lait Cirta ſurrendered to him; upon condition only, 
that he ſhould ſpare the life of Adherbal. But the 
mercileſs tyrant, in violation of the laws of nature and 
humanity, as well as the capitulation, when he had got 
poſſeſſion of the town, ordered him to be put to a moſt 
cruel death. The merchants likewiſe, and all the Nu- 
midians in the place capable of bearing arms, he cauſed, 
wit..out diſtinction, to be put to the ſword. 

Every perſon at Rome inſpired with any ſentiments 
of humanity, was ſtruck with horror at the news of 
this tragical event. However, all the venal ſenators 
till concurred with Jugurtha's miniſters in palliating 
his enormous crimes. Notwithſtanding which, the 
people, excited thereto by Caius Memmius their tri- 
bune, who bitterly inveighed againſt the venality of 
the ſenate, reſolved not to let ſo flagrant an inſtance of 
villany go unpuniſhed. This diſpoſition in them in- 
duced the conſcript fathers likewiſe to declare their in- 
tention to chaſtiſe Jugurtha. In order to this, an army 
was levied to invade Numidia, and the command of it 
given to the conſul Calpuraius Beſtia, a perſon of . mg 
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to go upon by his inſatiable avarice. Jugurtha being 
informed of the great preparations making at Rome to 
attack his dominions, ſent his ſon thither to avert the 
impending ſtorm. 
ſopplied Sith money, which he had orders to diſtribute 
liberally amongft the leading men. But Beſtia, propo- 
ſing to himſelf great advantages from an invaſion of 
Numidia, defeated all his intrigues, and got a decree 
paſſed, ordering him and his attendants to depart Italy 
in ten days, unleſs they were come to deliver up the 
king himſelf, and all his territories, to the republic by 
way of dedition. Which decree being notified to them, 
they returned without ſo much as having entered the 
gates of Rome; and the conſul ſoon after landed with 
a powerful army in Africa, For ſome time he carried 
on the war there very briſkly, reduced ſeveral ſtrong- 
holds, and took many Numidians priſoners. But upon 
the arrival of Scaurus, a peace was granted Jugurtha 
upon advantageous terms. That prince coming from 
Vacca, the place of his reſidence, to the Roman camp, 
in order to confer with Beſtia and Scaurus, and the 
preliminaries of the treaty being immediately after ſet- 
tled between them in priyate conferences, every body 
at Rome was convinced that the prince of the ſenate 
and the conſul had to their avarice ſacrificed the re- 
public. The indignation therefore of the people in 


general, diſplayed itſelf in the ſtrongeſt manner. Mem- 


mius alſo fired them with his ſpeeches, It was there- 
fore reſolved to diſpatch the prætor Caſſius, a perſon 
they could conſide in, to Numidia, to prevail upon Ju- 
gurtha to come to Rome, that they might learn from 
the king himſelf which of their generals and ſenators 
had been ſeduced by the peſtilent influence of corrup- 
tion. Upon his arrival there, he found means to bribe 
one Bæbius Salca, a man of great authority amongſt 
the plebeians, but of inſatiable avarice, by whoſe aſſiſt- 
ance he eſcaped with impunity. Nay, by the efficacy 
of gold, he not only eluded all the endeavours of the 
people of Rome to bring him to juſtice, but likewiſe 
enabled Bomilcar, one of his attendants, to get Maſ- 
fiva, an illegitimate ſon of Micipſa, aſſaſſinated in the 
ſtreets of Rome. That young prince was adviſed by 
many Romans of probity, well-wiſhers to the family 
of Maſiniſſa, to apply for the kingdom of Numidia ; 
which coming to Jugurtha's cars, he prevented the ap- 

lication by this execrable ſtep, However, he was ob- 
lied to leave Italy immediately. 

Jugurtha had ſcarce ſet foot in Africa when he re- 
ceived advice, that the ſenate had annulled the ſhame- 
ful peace concluded with him by Beſtia and Scaurus. 
Soon after, the conſul Albinus tranſported a Roman 
army into Numidia, flattering himſelf with the hopes 
of reducing Jugurtha to reaſon before the expiration of 
his conſulate. In this, however, he found himſelf de- 
ceived ; for that crafty prince, by various artifices ſo 
amuſed and impoſed upon Albinus, that nothing of 
moment happened that campaign. This rendered him 
ſtrongly ſuſpected of having betrayed his county, after 
the example of his predeceſſors, His brother Aulus, 
who ſucceeded him in the command of the army, was 
ſtill more unſucceſsful ; for after rifiag from before Su- 
thul, where the king's treaſures were depofited, he 
marched his forces into a defile out of which he found 
it impoſſible to extricate himſelf, He therefore was 
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Nuwidiz. abilities, but rendered unfit for the expedition he was 


The young prince was plentifully | 


aſſigned him for 
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obliged to ſubmit to the ignominious ceremon | 
bog midi the jugum, wh all his men, — — — — 
Numidia entirely in ten days time, in order to Je! | 
his troops from immediate deſtruction. The avari 
diſpoſition of the Roman commander had 
to beſiege Suthul, the poſſeſſion of which place he ima» 
gined would make him maſter of all the wealth of Ju- 
gurtha, and conſequently paved the way to ſuch x 
ſcandalous treaty. However, this was declared void 
as ſoon as known at Rome, as being concluded with. 
out the authority of the people. The Roman troops 
retired into Africa Propria, which they had now redu- 
ced into the form of a Roman province, and there took 
up their winter-quarters. 

In the mean time Caius Mamilius Limetanus, tri. 
bune of the people, excited the plebeians to inquire 
into the conduct of thoſe perſons by whoſe aſſiſtance 
Jugurtha had found means to elude all the decrees of 
the ſenate. This put the body of the people into a 
great ferment ; which occaſioned a proſecution of the 
guilty ſenators, that was carried on, for ſome time, 
with the utmoſt heat and violence. Lucius Metellus 
the conſul, _ theſe tranſactions, had Numidia, 

is province, and conſequently was uu 

appointed general of the army deſtined to act again 
Jugurtha. As he perfectly diſregarded wealth, the Nu- 
midian found him ſuperior to all his temptations ; 
which was a great mortification to him. To this he 
joined all the other virtues which conſtitute the great 
captain; ſo that Jugurtha found him in all reſpects in- 
acceſſible. That prince therefore was now forced to 
regulate his conduct according to the motions of Me. 
tellus, with the greateſt caution, and to exert his utmoſt 
bravery, in order to compenſate for that hitherto ſo 
favourable expedient which now began to fail him. 
Marius, Metellus's lieutenant, being [kewiſe a perſon 
of uncommon merit, the Romans reduced Vacca, a 
large opulent city, and the moſt celebrated matt in 
Numidia, They alſo defeated Jugurtha in a pitched 
battle; overthrew Bomilcar, one of his generals, up- 
on the banks of the Muthullus ; and, in fine, forced 
the Numidian monarch to take ſhelter in a place ren- 
dered almoſt inacceſſible by the rocks and woods with 
which it was covered, However, Jugurtha fignaliſed 
himſelf in a ſurpriſing manner, exhibiting all that could 
be expected fiom the courage, abilities, and attention 
of a conſummate general, to whom deſpair adminiſters 
freſh ſtrength, and ſuggeſts new lights. But his troops 
could not make head againſt the Romans ; they were 
again worſted by Marius, though they obliged Metel- 
lus to raiſe the ſiege of Zama, Jugurtha therefore, 
finding his country every where ravaged, his molt opu- 
lent cities plundered, his fortreſſes reduced, his towns 
burnt, vaſt numbers of his ſubjects put to the ſword 
and taken priſoners, began to think ſeriouſly of coming 
to an accommodation with the Romans. His favourite, 
Bomilcar, in whom he repoſed the higheſt confidence, 

but who had been gained over to the enemy by Me- yan 

tellus, obſerving this diſpoſition, found it no difficult 

matter to perſuade him to deliver vp his elephants, 

money, arms, horſes, and deſerters, in whom the main 

ſtrength of his army conſiſted, into the hands of the 

Romans. Some of theſe laſt, in order to avoid the pu- 

niſhment due to their crime, retired to Bocchus king 


of Mauritania, and lifted in his ſervice. But Mateo 
ordering 


liver 
Cioug 
prompted him 
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ils, ordering him to repair to Tiſidium, a city of Numidia, 
there to receive farther directions, and he refuling a 
compliance with that order, hoſtilities were renewed 
with greater fury than ever. Fortune now ſeemed to 
declare in favour of Jugurtha: he retook Vacca, and 
maſſacred all the Roman garriſon, except Turpilius 
the commandant, However, ſoon after, a Roman le- 
'on ſeized again upon it, and treated the inhabitants 
with the utmolt ſeverity. About this time, one of Ma- 
ſtanabal's ſons, named Gauda, whom Micipſa in his 
will had appointed to ſucceed to the crown in caſe 
his two legitimate ſons and Jugurtha died without 
iſſue, wrote to the ſenate in favour of Marius, who 
was then endeavouring to ſupplant Metellus. That 
prince having his underſtanding impaired by a de- 
clining ſtate of health, fell a more eaſy prey to the 
haſe and infamous adulation of Marius. The Roman, 
ſoothing his vanity, aſſured him, that as he was the 
next heir to the crown, he might depend upon being 
fixed upon the Numidian throne, as ſoon as Jugurtha 
was either killed or taken; and that this muſt in a ſhort 
time happen, when once he appeared at the head of 
the Roman army with an unlimited commiſſion. Soon 
opi- after, Bomilcar and Nabdalſa formed a deſign to aſſaſ- 
inſt nate Jugurtha, at the inſtigation of Metellus ; but 
' this being detected, Bomilcar and moſt of his accom- 
plices ſuffered death. The plot however had ſuch an 
elfect upon Jugurtha, that he enjoyed afterwards no 
tranquillity or repoſe. He ſuſpected perſons of all de- 
nominations, Numidians as well as foreigners, of ſome 
black deſigns againſt him. Perpetual terrors ſat brood- 
ing over his mind; infomuch that he never got a wink 
of ſleep but by ſtealth, and often changed his bed in a 
low plebeian manner. Starting from his deep, he 
would frequently ſnatch his ſword, and break out into 
the moſt doleful cries : So ſtrongly was he haunted by 
a ſpirit of fear, jealouſy, and diltraQtion! 

Jugurtha baving deſtroyed great numbers of his 
friends on ſuſpicion of their having been concerned in 
the late conſpiracy, and many more of them deſerting 
to the Romans and Bocchus king of Mauritania, he 
found himſelf, in a manner, deſtitute of counſellors, 
generals, and all perſons capable of aſſiſting him in 
carrying on the war. This threw him into a deep me- 


NOT 


thing, and made him fatigue his troops with a variety 
of contradictory motions. Sometimes he would advance 
with great celerity againſt the enemy, and at others 
retreat With no ſmall ſwiftneſs from them. Then he 
reſumed his former courage ; but ſoon after deſpaired 
either of the valour or fidelity of the forces under his 
command, All his movements therefore proved un- 
ſucceſsful, and at laſt he was forced by Metellus to a 
battle. That part of the Numidian army which Jugurtha 
commanded, behaved with ſome reſolution ; but the 
dther fled at the firſt onſet. The Romans therefore 
be. entirely defeated them, took all their ſtandards, and 
l by made a few of them priſoners. Not many of them 
Fere ſlain in the action; ſince, as Salluſt obſerves, the 
umidiaus truſted more to their heels than to their 
rms tor ſafety in this engagement. 
Metellus purſued Jugurtha and his fugitives to Tha- 
1 is march to this place being through vaſt de- 
5, was extremely tedious and difficult. But be- 
g ſupplied with leathern bottles and wooden veſſels 
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of all Gzes taken from the huts of the Numidians, Numidla,. 


lancholy, which rendered him diſſatisfied with every - 
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which were filled with water brought by the natives, 
who had ſybmitted to him, he advanced towards that 
city. He had no ſooner begun his march, than a moit 
copious ſhower of rain, a thing very uncommon in 
thoſe deſarts, proved a great and ſeaſonable refreſh- 
ment to his troops. This ſo animated them, that upon 
their arrival before Thala, they attacked the town with 
ſuch vigour, that Jugurtha, with his family, and 
treaſures depoſited therein, thought proper to aban- 
don it. After a brave defence, it was reduced; the 
garriſon, conſiſting of Roman deſerters, ſetting fire to 
the king's palace, and conſuming themſelves, together 
with every thing valuable to them, in the flames, Ju- 
gurtha, being now reduced to great extremities, re- 
tired into Gztulia, where he formed a conſiderable 
corps. From thence he advanced to the confines of 
Mauritania ; and engaged Bocchus king of that 
country, who had married his daughter, to en- 
ter into an alliance with him. In conſequence of 
which, having reinforced his Gætulian troops with a 
powerful body of Mauritanians, he turned the tables 
npon Metellus, and obliged him to keep cloſe within 
his entrenchments. Salluſt informs us, that Jugurtha 
bribed Bocchus's miniſters to influence that prince in 
his favour ; and that having obtained an audience, he 
infinuated, that, ſhould Numidia be ſubdued, Mauri- 
tania mult be involved in its ruin, eſpecially as the Ro- 
mans ſeemed to have vowed the deſtruction of all the 
thrones in the univerſe. In ſupport of what he ad- 


vanced, he produced ſeveral inftances very appoſite to 


the point in view. However, the ſame author ſeems 
to intimate, that Bocchus was determined to aſſiſt Ju- 
gurtha againſt his enemies by the flight the Romans 
had formerly ſhewn him. That prince, at the firſt 
breaking out ofthe war, had ſent ambaſſadors to Rome, 
to propoſe an offenſive and defenſive alliance to the re- 
public; which, though of the utmoſt conſequence to it 
at that juncture, a few of the moſt venal and infamous 
ſenators, who were abandoned to corruption, prevent- 
ed from taking effect. This undoubtedly wrought 
more powerfully upon Bocchus in favour of Jugurtha, 
than the relation he flood in to him: For both the 
Moors and Numidians adapted the number of their 
wives to their circumſtances, ſo that ſome had 10, 20, 
&c. to their ſhare ; their kings therefore were unli— 
mited in this particular, and of courſe all degrees of 
affinity reſulting to them from marriage had little 
force. It is obſervable, that the poſterity of thoſe an- 
cient nations have the ſame cuſtom prevailing amongſt 
them at this day. 16 


Such was the ſituation of affairs in Numidia, when Marius ſuc- 


Metellus received advice of the promotion of Marius e eds Me- 
to the conſulate. But, notwithſtanding this inju- tellus. 
rious treatment, he generouſly endeavoured to draw 
off Bocchus from Jugurtha, though this would faci- 
litate the reduction of Numidia for his rival. To 
this end ambaſſadors were diſpatched to the Mauri- 
tanian court, who intimated to Bocchus, * That 
it would be highly imprudent to come to a rupture 
with the Romans without any cauſe at all; and that he 
bad now a fine opportunity of concluding a molt ad- 
vantageous treaty with them, which was much prefe- 
rable to a war. To which they added, that whatever 
dependence he might place upon his riches, he ovght 

no 


Numidia, 
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not to run the hazard of loſing his dominions by em- 
broiling himſelf with other ſtates, when he could eaſi- 
ly avoid this; that it was much eaſier to begin a war 
than to end it, which it was in the power of the victor 
alone to do; that, in fine, he would by no means con- 
ſult the intereſt of his ſubjects if he followed the deſpe- 
rate fortunes of Jugurtha.” To which Bocchus re- 
plied, * That for his part there was nothing he wiſh- 


ed for more than peace; but that he could not help pi- 


tying the deplorable condition of Jugurtha ; that if 
the Romans, therefore, would grant that unfortunate 

rince the ſame terms they had offered him, he would 
being about an accommodation.” Metellus let the 
Mauritanian monarch know, that it was not in his 
power to comply with what he deſired. However, he 


took care to keep up a private negotiation with him 


17 
He geins a 
great ad- 
vantage 
Over Tie 

- 
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till the new conſul Marius's arrival. By this conduct 
he ſerved two wiſe ends. Firſt, he prevented thereby 
Bocchus from coming to a general action with his 
troops ; which was the very thing Jugurtha defired, 
as hoping that this, whatever the event might be, 
would render a reconciliation betwixt him and the 
Romans impracticable. Secondly, this ination en- 
abled him to diſcover ſomething of the genius and 
diſpoſition of the Moors; a nation, of whom the Ro- 
mans, till then, had ſcarce formed any idea; which, 
he imagined, might be of no ſmall ſervice, either to 
himſelf or his ſucceſſors, in the future proſecution of 
the war, 

Jugurtha, being informed, that Marius, with a 
numerous army, was landed at Utica, adviſed Bocchus 
to retire, with part of the troops, to ſome place of 
difficult acceſs, whilſt he himſelf took poſt upon ano- 
ther inacceſſible ſpot with the remaining corps. By 
this meaſure, he hoped the Romans would be obliged 
to divide their forces, and conſequently be more ex- 
poſed to his efforts and attacks. He likewiſe imagin- 
ed, that ſeeing no formidable body appear, they would 
believe the enemy in no condition to make head 
againſt them; which might occaſion a relaxation of 
diſcipline, the uſyal attenqant of a too great ſecurity, 
and conſequently produce ſome good effect. How- 
ever, he was diſappainted in both theſe views. For 
Marius, far from ſuffering a relaxation of diſcipline to 
take place, trained up his troops, which conſiſted 
chiefly of new levies, in ſo perfect a manner, that 
they were ſoon equal in goodneſs to any conſular army 
that ever appeared in the field. He alſo cut off great 
numbers of the Gætulian marauders, defeated many of 
Jugurtha's parties, and had like to have taken that 
prince himſelf near the city of Cirta, Theſe advan- 
tages, though not of any great importance, intimidated 
Bocchus, who now made overtures for an accommoda- 
tion; but the Romans, not being ſufficiently ſatisfied 
of his ſincerity, gave no great attention to them. In 
the mean time Marius puſhed on his conqueſts, redu- 
cing ſeveral places of leſs note, and at laſt reſolved to 
beſiege Capſa. That this enterprize might be con- 
ducted with the greater ſecrecy, he ſuffered not the 
leaſt hint of his delign to tranſpire, even amongſt any 
of his officers. On the contrary, in order to blind them, 
be detached A. Manlius, one of his lieutenants, with 
ſome light-armed cohorts, to the city of Lares, where 
te had fixed his principal magazine, and depoſited the 
military cheſt, Before Maulius left the camp, that 
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ca, or get all the Numidian dominions confirmed to 
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he might the more effectually amuſe him, 
mated, that himſelf with the army ſhould 
eme route in a few days: but inſtead of that, þ 
bent his march towards the 'Tanais, and in 6x & n 
time arrived upon the banks of that river, Ho. 
he pitched his tents for a ſhort time, in order + my 
freſh his troops; which having done, he * bs 
to Capſa, and made himſelf maſter of it. As ＋ 
tuation of this city rendered it extremely commodi. 
ous to Jugurtha, whoſe plan of operations, ever lace 
the commencement of the war, it had exceedingly fa 
voured, he levelled it with the ground after it 120 — 
delivered up to the ſoldiers to be plundered. The q 
tizens likewiſe, being more ſtrongly attached to that 
prince than any of the other Numidians, on account 
of the extraordinary privileges he indulged them with 
and of courſe bearing a more implacable hatred to the 
Romans, he put to the ſword or fold for ſlaves. The 
true motive of the conſul's conduct on this occaſion 
ſeems here to be aſſigned; though we are told by Sal. 
luſt, in conformity to the Roman genius, that neither 
avarice nor reſentment prompted him to ſo barharous 
an action, but only a deſire to ftrike a terror into the 
Numidians. 

The Numidians, ever after this exploit, dreaded the 
very name of Marius ; who now, in his own opinion, 
had eclipſed the glory of all his predeceſſor's great at- 
chievements, particularly the reduction of Thala, a 
city, in ſtrength and fituation, nearly reſembling Cap- 
ſa. Following his blow, he gradually preſented him- 
ſelf before molt of the places of ſtrength in the enemy's 
country ; many of which either opened their gates, or 
were abandoned, at his approach, being terrified with 
what had happened to the unfortunate citizens of Cap- 
ſa. Others taking by force, he laid in aſhes; and in 
ſhort, filled the greateſt part of Numidia with blood, 
horror, and confuſion. Then, after an obſtinate de- 
fence, he reduced a caſtle that ſeemed impregnable, 
ſeated not far from Mulucha, where Jugurtha kept part 
of his treaſures. In the-mean time, Jugurtha not be- 
ing able to prevail upon Bocchus, by his repeated 
ſolicitations, to advance into Numidia, where he found 
himſelf greatly preſſed, was obliged to have re- 
courſe to his uſual method of bribing the Mauritanian 
minifters, in order to put that prince in motion. He 
alſo promiſed him a third part of his kingdom, pro- 
vided they could either drive the Romans out of Afri- 


he inti- Nom 
take the 


him by treaty. 

So conſiderable a ceſſion could not fail of engaging 
Bocchus to ſupport Jugurtha with his whole power. 
The two African monarchs therefore, having joiued 
their forces, ſurpriſed Marius near Cirta as he was go- 
ing into winter- quarters. The Roman general was ſo 
puſhed on this occaſion, that the barbarians thought 
themſelves certain of victory, and doubted not but they 
ſhould be able to extinguiſh the Roman name in Nu- 
midia. But their incaution and too great ſecurity en- 
abled Marius to give them a total defeat; which was og 
followed four days after by ſo complete an overthrow,” 
that their numerous army, conſiſting of 90,000 men, 1 
by the acceſſion of a powerful corps of Moors, com- 
manded by Bocchus's ſon Volux, was entirely ruined. 
Sylla, Marius's lieutenant, moſt eminently diftinguiſh- 
ed himſelf in the laſt action, which laid the bandit 
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| e future greatneſs, Bocchus, now looking upon 
— 2 3 as deſperate, and not being wil- 
las to run the riſk of loſing his dominions, ſhewed a 
19 15 Gtion to clap up a peace with Rome. However, 
de · dilpo tion Pu 7 
the republic gave him to underſtand, that he muſt not 
＋ expect to be ranked amongſt its friends, till he had 
Romans ge ſivered up into the conſul's hands Jugurtha, the in- 
veterate enemy of the Roman name. The Mavrita- 
nian monarch, having entertained an high idea of an 
alliance with that ſtate, reſolved to ſatisfy it in this 
particular; and wag confirmed in his reſolution by one 
Dabar, a Numidian prince, the ſon of Maſſugrada, 
ad deſcended by his mother's fide from Maſiniſſa. Be- 
ing cloſely attached to the Romans, and extremely 
agreeable to Bocchus on account of his noble diſpoſi- 
tion, he defeated all the intrigues of Aſpar, Jugurtha's 
miniſter. Upon Sylla's arrival at the Mauritanian 
court, the affair there ſeemed to be entirely ſettled. 
However, Bocchus, who was for ever projecting new 
deſigns, and, like the reſt of his countrymen, in the 
igheft degree perfidious, debated within himſelf, whe- 
ther be ſhould ſacrifice Sylla or Jugurtha, who were 
both then in his power. He was a long time fluctua- 
ting with uncertainty, and combated by a contrariety 
of ſentiments. The ſudden changes, which diſplay- 
ed themſelves in his countenance, his air, and his 
whole perſon, evidently ſhewed how ſtrongly his mind 
was agitated, But at laſt he returned to his firſt de- 
ſign, to which the bias of his mind ſeemed naturally 
to lead him. He therefore delivered up Jugurtha in- 
to the hands of Sylla, to be conducted to Marius; 
who, by that ſucceſsful event, happily terminated this 
dangerous war. The kingdom of Numidia was now 


reduced to a new form: Bocchus, for his important. 


ſervices, had the country of the Maſſæſyli, contiguous 
to Mauritania, aſſigned him; which, from this time, 
took the name of New Mauritania, Numidia Pro- 
pria, or the country of the Maſſyli, was divided into 
three parts; one of which was given to Hiempſal, an- 
other to Mandreſtal, both deſcendants of Mafiniſla ; 
and the third the Romans annexed to Africa Propria, 
or the Roman province adjacent to it. What became 
of Jugurtha after he had graced Marius's triumph, 
at which ceremony he was led in chains, together 
with his two ſons, through the ſtreets of Rome, our 
readers will find related at large in a former part of 
this work. 
+ Jugurtha's two ſons ſurvived him, but ſpent their 
er. lives in captivity at Venuſia. However, one of them, 
"named Oxyntas, was, for a ſhort time, releaſed from 
bis confinement by Aponius, who beſieged Acerræ in 
the war between the Romans and the Italian allies. 
That general brought this prince to his army, where 
be treated him as king, in order to draw the Numidian 
forces off from the Roman ſervice. Accordingly thoſe 
Numidians no ſooner heard that the ſon of their old 
king was fighting for the allies, than they began to 
deſert by campanies; which obliged Julius Cæſar the 
conſul to part with all his Numidian cavalry, and ſend 
lem back into Africa. Some few years after this 
"ent, Pompey defeated Cneius Domitius Ahenobar- 
dus, and Hiarbas, one of the kings of Numidia, kill- 
6 17,000 of their men upon the ſpot. Not ſatisfied 
"1th this victory, that general purſued the fugitives 
©0 their camp, which he ſoon forced, put Domitius 
ot, VII. 2 
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to the ſword, and took Hiarbas priſoner. He then Numidia. 


reduced that part of Namidia which belonged to Hiar- 


bas, who ſeems to have ſucceeded Mandreſtal above- 
mentioned; and gave it to Hiempſal, a neighbouring 
Numidian pripce, deſcended from Maſiniſſa, who had 
always oppoſed the Marian faction. 


21 


Suctonius informs us, that a diſpute happened be- Cn 
tween Hiempſal and one Maſintha, a noble Numidian, ſults nba 


whom, it is probable, he had in ſome reſpect injured 
when Julius Cæſar firſt began to make a figure in the 
world. The ſame author adds, that Czlar warmly 
eſpouſed the cauſe of Maſintha, aud even groſsly in- 
ſulted Juba, Hiempſal's ſon, when he attempted to 
vindicate bis father's conduct on this occaſion, He 
pulled him by the beard, than which a more unpar- 
donable affront could not be offered to an African. In 
ſhort, he ſcreened Maſintha from the inſults and vio- 
lence of his enemies; from whence a reaſon may be aſ- 
ſigned for Juba's adhering fo cloſely afterwards to the 
Pompeian faction. 


In conſequence of the indignity Cæſar had offered . 
Juba, and the diſpoſition it had occaſioned, that prince one of Cz- 


did Cæſar great damage in the civil wars betwixt him 3 ä 


and Pompey. By a ſtratagem he drew Curio, one of 
his lieutenants, to a general action, which it was his 
intereſt at that time to have avoided. He cauſed it to 
be given out all over Africa Propria and Numidia, that 
he was retired into ſome remote country at a great di- 
{tance from the Roman territories. This coming to 
Curio's ears, who was then beſieging Utica, it hin- 
dered him from taking the neceſſary precautions a- 
gainſt a ſurpriſe. Soon after, the Roman general re- 
ceiving intelligence that a ſmall body of Numidians 
was approaching his camp, he put himſelf at the head 
of his forces in order to attack them, and, for fear 
they ſhould eſcape, began his march in the night, 
looking upon himſelf as ſure of vidory. Some of their 
advanced poſts he ſurpriſed aſſeep, and cut them to 
pieces; which till farther animated him. In ſhort, 
about day-break he came up with the Numidiang, 
whom he attacked with great bravery, though his men 
were then fafling, and vaſtly fatigued by their forced 
and precipitate march: In the mean time, Juba, who, 
immediately after the propagation of the rumour 
abovementioned, had taken care to march privately, 
with the main body of the Numidian army, to ſupport 
the detachment ſent before to decoy Curio, advanced 
to the relief of his men. The Romans had met with a 
great reſiſtance before he appeared; ſo that he eaſily 
broke them, killed Curio, with a great part of his 
troops, upon the ſpot, purſued the reſt to their camp, 
which he plundered, and took many of them priſoners. 
Moſt of the fugitives, who endeavoured to make their 
eſcape on board the ſhips in the port of Utica, were 
either flain by the purſuers, or drowned. "Phe re- 
mainder fell into the hands of Varus, who would have 
ſaved them; but Juba, who arrogatcd to himſelf the 
honour of this victory, ordered molt of them to be put 
to the ſword. 

This victory infuſed new life and vigour into the 
Pompeian faction, who thereupon conferred great ho- 
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nours upon Juba, and gave him the title of &ing , all Cæſar. 


Numidia. But Cæſar and his adherents declared him 
an enemy to the ſtate of Rome, adjudging to Bocchus 
and Bogud, two African princes entirely in their in- 
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Numidiz. tereſt, the ſovereignty of his dominions. Juba after- 
Wards, uniting his forces with thoſe of Scipio, reduced 
Czſar to great extremities, and would in all proba- 
bility have totally ruined him, had he not been relie- 
ved by Publius Sittius. That general, having formed 
a conſiderable corps, conſiſting of Roman exiles, and 
Mauritanian troops ſent him by Bocchus, according 
to Dio, or, as Cœſar will have it, Bogud, made an 
irruption into Gztulia and Numidia, whilſt Juba was 
employed in Africa Propria. As he ravaged theſe 
countries in a dreadful manner, Juba immediately re- 
turned with the belt part of his army, to preſerve them 
from utter deſtruction. However, Cæſar knowing his 
horſe to be afraid of the enemy's elephants, did not 
think proper to attack Scipio ia the abſence of the 
Namidian, till his own elephants, and a freſh rein- 
forcement of troops, hourly expected, arrived from I- 
taly, With this acceſſion of ſtrength, he imagined 
himſelf able to give a good account, both of the Ro- 
man forces with which he was to cope, and the bar- 
barians. In the mean time Scipio diſpatched reitera- 
ted expreſſes to Juba to haſten to his aſſiſtance; but 
could not prevail upon him to move out of Numidia, 
till he had promiſed him the poſſeſſion of all the Ro- 
man dominions in Africa, if they could from thence 
expel Cæſar. This immediately put him in motion; 
ſo that, having ſent a large detachment to make head 
againſt Sittius, he marched with the reſt of his troops 
to aſſiſt Scipio. However, Czſar at laſt overthrew 
Scipio, Juba, and Labienus, near the town of Thap- 
ſus, and forced all their camps. As Scipio was the 
firſt ſurpriſed and defeated, Juba fled into Numidia, 
without waiting for Cæſar's approach; but the body 
of the Numidians 'detached againſt Sittius, having 
been broken and diſperſed by that general, none of his 
ſubjeRs there would receive him. Abandoned there- 
fore to deſpair, he ſought death in a ſingle combat 
with Petreius, and, having killed him, cauſed himſelf 
PT... diſpatched by one of his ſlaves, 

Numidia After this decifive action, and the reduction of A- 
reduced to frica Propria, Cæſar made himſelf maſter of Numidia, 
the form of which he reduced to a Roman province, appointing 
* Province. Criſpus Salluſtius to govern it in quality of proconſul, 
with private inſtructions to pillage and plunder the in- 
habitants, and, by that means, put- it out of their 
power ever to ſhake off the Roman yoke. However, 
Bocchus and Bogud till preſerved a ſort of ſovereig u- 
ty in the country of the Maſſæſyli and Mauritania, 
fince the former of thoſe princes, having deſerted Cæ- 
ſar, ſent an army into Spain to aſſiſt the Pompeians ; 
and the latter, with his forces, determined victory to 
declare for Cæſar at the ever memorable battle of 
Munda. Bogud, afterwards fiding with Anthony a- 
gainſt OQavius, ſent a body of forces to aſſiſt him in 
Spain; at which time the Tingitanians revolting from 
him, Bocchus, with an army compoſed of Romans in 
the intereſt of Octavius, who paſſed over from Spain 
into Africa, and his own ſubjeQs, poſſeſſed himſelf of 
Mauritania Tingitana. Bogud fled to Antony; and 
Octavius, after the concluſion of the war, honoured 
the inhabitants of Tingi with all the privileges of Ro- 

man citizens. He likewiſe confirmed Bocchus kin 
of Mauritania Cæſarienſis, or the country of the Mal- 
ſæſyli, in the poſſeſſion of Tingitania, which he had 
conquered, as a reward for his important ſervices. In 
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mitre or coronet worn upon the head. At preſent, 
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this he imitated the example of his 
Julius Cæſar, who divided ſome of. 
of Numidia among the ſoldiers of P. Sittius, 
conquered great part of that country, 
Sittius himſelf ſovereign of that diftria, Sittivs ay 
has been intimated above, having taken Cirta, killed 
Sabura Juba's general, entirely diſperſed his forces 
and either cut off or taken priſoners moſt of th 


* C e Pom- 
peian fugitives that eſcaped from the battle of Thap. 


who had 


a manner. After Bocchus's death, Mauritania and 
the Maſſzſylian Numidia were, in all reſpe&s, conſi- 
dered as Roman provinces. 

NUMISMA TOGRAPHIA, a term uſed for the 
deſcription and knowledge of ancient coins and medals, 
whether of gold, ſilver, or Braſs. See Coixs and 
Mevars. 

NUMITOR, the fon of Procas king of Alba, and 
the brother of Amulius. Procas dying made him and 
Amolius joint heirs to the crown, on condition of 
their reigning annually by turns: but Amulius, on 
getting poſſeſſion of the throne, excluded Numitor, 
whoſe fon Lauſus he ordered to be put to death, and 
obliged Rhea Sylvia, Numitor's only daughter, to be- 
come a veſtal. This princeſs becoming pregnant, de- 
clared that ſhe was with child by the god Mars; and 
afterwards brought forth Rhemus and Romulus, who 
at length killed Amulius, and reſtored Numitor to the 
throne, 754 B. C. 

NUMMUS, a piece of money otherwiſe called 


NUN, a woman, in ſeveral Chriſtian countries, who 
devotes herſelf, in a cloiſter or nunnery, to a religious 
life. See the article Moxx. 

There were women, in the ancient Chriſtian church, 
who made public profeſſion of virginity, before the 
monaſtic life was known in the world, as appears 
from the writings of Cyprian and Tertullian, Thele, 
for diſtinction's ſake, are ſometimes called eccigſfaſtical 
virgins, and were commonly enrolled in thie canon or 
matricula of the church. They differed from the 
monaſtic virgin chiefly in this, that they lived private- 
ly in their E houſes, whereas the others lived in 
communities: but their proſeſſion of virginity was not 
ſo ſtrict as to make it criminal in them to marry after- 
wards, if they thought fit. As to the conſecration of 
virgins, it had ſome things peculiar in it: it w3 
uſually performed publicly in the church by the biſhop. 
The virgin made a public profeſſion of her reſolution, 
and then the biſhop put upon her the accuſtomed ha- 
bit of facred virgins. One part of this habit was 
veil, called the ſacrum velamen ; another was a kind o 


when a woman is to be made a nun, the habit, veil, and 
ring of the candidate are carried to the altar; and ſhe 
herſelf, accompained by her neareſt relations, is cob. 
ducted to the biſhop, who, after maſs and an anthem 
the ſubject of which is, © that ſhe ought to have her 
lamp lighted, becauſe the bridegroom 18 . 
meet her, pronounces the benediction: then ſhe f 0 
up, and the biſhop conſecrates the new habit, {prin a 
ling it with holy- water. When the candidate has — 
on her religious habit, ſhe preſents herſelf before * 
biſhop, and ſings, on her knees, Ancilla Chriſti ſum 
Kc. then ſhe receives the veil, and afterwards the ow 


and appointed N 


great predeceſſor un; 
the fruitful plaing — 


j 


„ by which ſhe is married to Chriſt ; and Jaſtly, the 
* crown of virginity. When ſhe is crowned, an ana- 
aber) thema is denounced againſt all who ſhall attempt to 
make her break her vows. F 
NUNCIO, or Nux rio, an ambaſſador from the 
to ſome Catholic prince or ſtate, or a perſon who 
"(tends on the pope's behalf at a congreſs, or an aſ- 
ſembly of ſeveral ambaſſadors. 

NUNCUPATIVE, in the ſchools, ſomething that 
is only nominal, or has no exiſtence but in name. 

NuxcueaTtive Will or Teſtament, a will made ver- 
bally, and not put in writing. See the articles WiLL 
and TESTAMENT. | 
NUNDINA, a godeſs among the ancient Hea- 
thens, ſuppoſed to have the care of the purification of 
:nfants, And becauſe male-infants were puriſied nine 
days after their birth, her name is derived from nonus, 
or the ninth, though female-infants were purified the 
eighth day; which purification was called /u/tration 
by the Romans. a 

NUNDINAL, (xunDinaAL1s,) a name which the 
Romans gave to the eight firſt letters of the alphabet, 
uſed in their kalendar. | 
This ſeries of letters, A, B, C, D, E, F, G, H, 
is placed and repeated ſucceſſively from the firſt to the 
laſt day of the year: one of theſe always expreſſed 
the market-days, or the aſſemblies called aundinæ, gquaſi 
novending, becauſe they returned every nine days. 


ceſlively, came to town the ninth, to ſell their ſeveral 
commodities, and to inform themſelves of what related 
to religion and goverment. Thus the nundinal day 
being under A on the firſt, ninth, ſeventeenth, and 
twenty-fifth days of January, &c. the letter D will 
be the nundinal letter of the year following. Theſe 
nundinals bear a very great reſemblance to the domi- 
nical letters, which return every eight days, as the 
nundinals did every nine. | 

NUPTIAL x1Tes, the ceremonies attending the 
ſolemnization of marriage, which are different in dif- 
terent ages and countries. 

NUREMBERG, an imperial city of Germany, 
capital of a teritory of the ſame name, fituated in E. 
Long. 11, N. Lat. 49. 30. It ſtands on the Reg- 
nitz, over which it has ſeveral bridges, both of wood 
and ſtone, at the bottom of a hill, 60 miles from 
Augſburg, 87 from Munich, 46 from Wurtzburg, 
and 50 from Ratiſbon; and is thought by ſome to be 
the degodunum, and by others the Caſtrum Noricum, 
of the ancients. It is large and well built, but not 
very populous. Its fortifications are a double wall, 
flanked with towers mounting cannon, and a deep 
ditch, The magiſtrates, and moſt of the inhabitants, 
re Lutherans, There are a great many churches 
and chapels in it. In that of St Sebald is a braſs 
monument of the ſaint; and a picture, repreſenting 
the creation of the world, by the celebrated Albert 

urer, who was a native of the town; but the fineſt 
church in the town is that of St Giles. In that of 
the Holy Ghoſt are kept moſt of the jewels of the 
empire, together with the pretended ſpear with which 
Our Saviour's ide was pierced, a thorn of his crown, 
and a piece of the * manger wherein he was laid. 
ere are alſo a great many hoſpitals, one in particu- 
for foundlings, and another for pilgrims; with a 
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gymnaſium, an anatomical theatre, a granary, a fine Nuremberg 


The country people, after working eight days ſuc- 
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public library, the old imperial fortreſs or caſtle, 
ſome remains of the old citadel of the burgraves of 
Nuremberg, ſeveral Latin ſchools, an academy of 
painting, a well furniſhed arſenal, a teutonic houſe 
in which the Roman-catholic ſervice is tolerated, and 
a mint. Mr Keyfler ſays, there are upwards of 
500 ſtreets in it, about 140 fountains, 16 churches, 
44 religious houſes, 12 bridges, 10 market-places, 
and 25000 inhabitants ; and that its territories, be- 
ſides the capital and four other towns, contains 
above 50 villages, and about 160 mills on the Reg- 
nitz. The trade of this city, though upon the 


decline, is ſtill very great, many of its manufaQures 


being ſtill exported to all parts of the world; among 
which may be reckoned a great variety of curious toys 
in ivory, wood, and metal. The city has alſo diſtin- 
guiſhed itſelf in the arts of painting and engraving. 
When the emperor Henry VI. aſſiſted at a tour- 
nament in Nuremberg, he raiſed 38 burghers to 
the degree of nobility, the deſcendants of whom are 
called patricians, and have the government of the 
city entirely in their hands ; the whole council, except 
eight maſters of companies, who are ſummoned on- 
ly on extraordinary occcaſions, conſiſting of them. 
Among the fine braſs cannon in the arſenal, is one that 
is charged at the breech, and may be fired eight times 
ina minute; and two that carry balls of eighty pounds. 
The city keeps, in conſtant pay, ſeven companies, 
conſiſting each, in time of peace, of 100 men, but, 
in time of war, of 185; two troops of cuiraſſiers, 
each conſiſting of 85 men; and two companies of in- 
valids, There are alſo 24 companies of burghers, 
well armed and diſciplined. On the new bridge, 
which is ſaid to have coſt 100,000 guilders, are 
two pyramids, on the top of one of which is a 
dove with an olive branch in her bill, and on the 
other an imperial black eagle. Muſic alſo flouriſhes 
greatly in Nuremberg; and thoſe who delight in 
mechanic arts and manufactures, cannot any where 
better gratify their curioſity. As an imperial city, it 
has a ſcat and voice at the diets of the empire and 
circle, paying to a Roman month one ſeventh part of 
the common impoſts of the circle, and to the cham- 
ber of Wetzlar 812 rix-dollars, each term. The 
territory belonging to the city is pretty large, con- 
taining, beſides two conſiderable foreſts of pine, called 
the Sibald and Laurence fore/ts, ſeveral towns and 
villages. 

NURSERY, in gardening, is a piece of land ſet 
apart for raiſing and propagating all ſorts of trees and 
plants to ſupply the garden and other plantations. 

NURSING or CHILDREN. See LAcrario. 


The following obſervations are ſaid to be the reſult 4%. Nag. 


of long experience. A child, when it comes into the vol. vi. 
world, is almoſt a round ball; it is the nurſe's part to P. 139% 
aſſiſt nature, in bringing it to a proper ſhape. The 
child ſhould be laid (the firſt month) upon a thin ma- 
traſs, rather longer than the child, which the nurſe 
will keep upon her lap, that the child may always lie 
ſtraight, and only ſit up as the nurſe ſlants the matraſs. 
To fet a child quite upright before the end of the firſt 
month, hurts the eyes, by making the white part of 
the eye appear below the upper eye-lid. After— 
wards the uurſe will begin to ſet it up and dance 
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Nurſing. it by degrees. The child muſt be kept as dry as poſ- 
one” HOWE 


The cloathing ſhould be very light, and not much 
longer than the child, that the legs may be got at 
with eaſe, in order to have them often rubbed in the 
day with a warm hand or flannel, and in particular 
the inſide of them. 

Rubbing a child all over takes off ſcurf, and makes 
the blood circulate. The breaſt ſhould be rubbed 
with the hands, one one way, and the other the other 
way, night and morning at leaſt, 

The ankle-bones and inſide of the knees ſhould be 
rubbed twice a-day; this will ſtrengthen thoſe parts, 
and make the child ſtretch its knees and keep them 
flat, which is the foundation of an ereQ and graceful 

rſon. 

"5 nurſe ought to keep a child as little in her arms 
as poſſible, leſt the legs ſhould be cramped, and the 
toes turned inwards, Let her always keep the child's 
legs looſe. The oftener the poſture is changed, the 
better. 

Toſſing a child about, and exerciſing it in the open 
air in fine weather, is of the greateſt ſervice. In cities, 
children are not to be kept in hot rooms, but to have 
as much air as poſſible, | 

Want of exerciſe is the cauſe of large heads, weak 
and kuotted joints, a contracted breaſt, which occa- 
fions coughs and ſtuffed lungs, an ill-ſhaped perſon, 
and waddling gait, beſides a numerous train of other 


i Ils. 


The child's fleſh is to be kept perfectly clean, by 
conſtantly waſhing its limbs, and likewiſe its neck 
and ears; beginning with warm water, till by de- 
grees it will not ouly bear, but like, to be waſhed with 
cold. 

Riſing early in the morning is good for all chil- 
dren, provided they awake of themſelves, which they 
generally do; but they are never to be waked out of 
their ſleep, and as foon as poſſible to be brought to 
regular ſleeps in the day. | 

When laid in bed or cradle, their legs are always to 
be laid ftraight. 

Children, till they are two or three years old, they 
malt never be ſuſlered to walk long enough at a time 


to be weary. 


Girls might be trained to the proper management 
of children, if a premium were given in free-{chools, 
workhouſes, &c. to thoſe that brought up the fineſt 
child to one year old, | 

If the mothcr cannot ſuckle the child, get a whole- 
fome cheerful woman, with a young milk, who has 
been uſed to tend young children. After the firſt fix 
months, ſmall broths, and innocent foods of any kind, 
may do as well as living wholly upon milk. 

A. principal thing to be always attended to is, to 
give young children conſtant exerciſe, and to keep 
them in a proper poſture. 

Wich regard to the child's drefs in the day, let it 
he a ſhirt; a petticoat of fine flanne], two or three 
inches longer than the child's feet, with a dimitytop 
{commonly called a hadice- coat), to tie behind; over 
that a ſurcingle made of fine buckram, two inches 
broad, covered over with ſattin or fine ticken, with a 
ribbon faſtened to it to tie it on, which anſwers every 
purpoſe of ſtays, aud has none of their inconveniensees. 
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Over this put a robe, or a ſlip and frock, or 
you like beſt; provided it is faſtened behind, and u ; 
much longer than the child's feet, that their Fonts Nut 
may be ſtrictly obſerved. . 

Two caps are to be put on the head, till ; 
has got moſt of its wed ; * 

The child's dreſs for the night may be a ſhirt, a 
blanket to tie on, and a thin gown to tie over the 
blanket. 

NUSANCE, in law, a thing done to the annoyance 
of another. 

Nuſances are either public or private.—.A public 
nuſance is an offence againſt the public in general, 
either by doing what tends to the annoyance of all 
the king's ſubjects, or by neglecting to do what the 
common good requires: in which nb, all annoyances 
and injuries to Sreets, highways, bridges, and large 


rivers, as alſo diſorderly ale-houſes, bawdy-houſes, 


gaming-houſes, ſtages for rope-dancers, &c. are held 
to be common nuſances.—A. private nuſance is, when 
only one perſon or family is annoyed by the doing 
of any thing; as where. a perſon ſtops up the light 
of another's, houſe, or builds in ſuch a manner that the 
rain falls from his houſe upon his neighbour's. 

NUT, among botaniſts, denotes a PERIcARTIUU 
of an extraordinary hardneſs, incloſing a kernel or 
ſeed. | 

NUTATION, in aſtronomy, a kind of tremulous 
motion of the axis of the earth, whereby, in each an- 
nual revolution, it 1s twice inclined to the ecliptic, and 
as often returns to its former poſition. 

NUT-narTcn, in ornithology. See SiTT4. 

NUTMEG, the kernel of a large fruit, not unlike 
the peach. | 

The nutmeg, as we receive it, is of a roundiſh or 
oval figure, of a tolerably compact and firm texture, 
but eaſily cut with a knife, and falling to pieces on 2 
ſmart blow. Its ſurface is not ſmooth, but furrowed 
with a number of wrinkles, running in various di- 
rections, though principally longitudinally. It is of 
a | An nor colour on the outfide, and of a beau- 
tiful variegated hue within, being marbled with 
brown and yellow variegations, running in perfect 
irregularity through its whole ſubſtance. It is very 
unctuous and fatty to the touch, when powdered; and 
is of an extremely agreeable ſmell, and of an aromatic 
taſte. 

There are two kinds of nutmeg in the ſhops; the 
one called by authors the male, and the other the 


female. The female is the kind in common ule, and 


is of the ſhape of an olive: the male is long and cy- 
lindric, . and has leſs of the fine aromatic flavour than 
the other; ſo that it is much leſs eſteemed, and peopic 
who trade largely in nutmegs will ſeldom buy it. 
The langer male nutmeg, as we term it, 18 called by 
the Dutch the wild nutmeg. It is always diſtin- 
guiſhable from the others, as well by its want of fra- 
grancy, as by its ſhape: it is very ſubject to be worm 
eaten; and is ſtrictly forbid, by the Dutch, to be 
packed up among the other, becauſe it will a oces· 
ſion-to their being worm-eaten too, by the e. 
getting from it into them, and breeding in all parts o 
the parcel. | 1 

he largeſt, heavieſt, and moſt unctuous of the 
nutmegs are to be choſen, ſuch as are of the ſhap* : 
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n olive, and of the moſt fragrant ſmell, The Dutch 
The tree which produces the nutmeg grows only 
ia the Banda iſlands. It has a pithy wood, an 
aſh-coloured bark, and flexible branches. The 
Jeaves are produced in pairs upon one fingle ſtem ; 
and, when bruiſed, emit an agreeable odour. The 
fruit ſucceeds the flowers, which reſemble thoſe of 
the cherry-tree. It is of the fize of an egg, and 
of the colour of an apricot. The outer rind 1s very 
thick, and reſembles that of our nuts as they hang 
upon the tree, opening in the ſame manner when 
ripe, and diſcovering the nutmeg covered with its 
mace, It is then time to gather it, to prevent the 
mace or flower of the nutmeg from growing dry, and 
the nutmeg from loſing that oil which preſerves it, 
and in which its excellence conſiſts. Thoſe that are 
gathered before they are perfeQly ripe, are preſerved 
in vinegar or ſugar, and admired only in Aſia, 
This fruit requires nine months to bring it to per- 
fection. After it is gathered, the outer rind is ſtripped 
olf, and the mace ſeparated from it, and laid in the 


ſun to dry. The nuts require more preparation.— 


They are ſpread upon hurdles, and dried for fix 
weeks by a flow fire, in ſheds erected for that pur- 
poſe, They are then ſeparated from the ſhell, and 
thrown into lime-water, as a neceſſary preſervative 
againſt worms. 

Nutmeg is greatly uſed in our foods, and is of ex- 
cellent virtue as a medicine; it is a good ſtomachic, 
promotes digeſtion, aud ſtrengthens the Romach. It 
alſo ſtops vomiting; is an excellent remedy in flatuſes 
and is happily joined with rhubarb, and other medi- 
eines, in diarrhœas. It is obſerved to have a ſoporific 
virtue, and to exert it too ſtrongly if taken in immo- 
derate quantities. It has a conſiderable degree of 
aſtringency; and given, after toaſting before the fire 
till thoroughly dry and crumbly, it has been ſometimes 
known alone to cure diarrhœas. | 

NUTRITION, in the animal-ceconomy, is the re- 
pairing the continual loſs which the different parts of 
the body undergo. The motion of the parts of the 
body, the friction of theſe parts with each other, and 
clpecially the action of the air, would deftroy the body 
entirely, if the_loſs was not repaired by a proper diet, 
containing nutritive juices; which being digeſted in the 
llomach, and afterwards converted into chyle, mix with 
the blood, and are difiributed through the whole body 
for its nutrition, OF | 

In young perſons, the nutritive juices not only ſerve 
to repair the parts that are damaged, but alſo to in- 
creaſe them, which is called growth. 
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the activity and motion neceſſary to penetrate this 
mould? and, if ſuch a force exiſt, would it not be by a 
ſimilar force that the internal mould itſelf might be 
reproduced ? 

As to the firſt queſtion, he ſuppoſes that there 
exiſts in nature an infinite number of living organical 
parts, and that all organized bodies conſiſt of ſuch 
organical parts; that their production cofts nature 
nothing, ſince their exiſtence is conſtant and invariable ; 
ſo that the matter which the animal or vegetable aſſi- 
milates to its ſubſtance, is an organical matter, of the 
ſame nature with that of the animal or vegetable, 
which conſequently may augment its volume without 
changing its form or altering the quality of the ſub- 
ſtance in the mould. 

As to the ſecond queſtion: There exiſt (ſays he) in 
nature certain powers, as that of gravity, that have no 
affinity with the external qualities of the body, but 
act upon the moſt intimate parts, and penetrate them 
throughout, and which can never fall under the obſ{cr- 


vation of our ſenſes. 


And, as to the third queſtion, he anſwers, that the 
internal mould itſelf is reproduced, not only by a fi- 
milar power, but it is plain that it is the very ſame 


power that cauſes the unfolding and reproduction there- 


of: for it is ſufficient (proceeds he), that in an orga- 
nized body that unfolds itſelf, there be ſome part ſimilar 
to the whole, in order that this part may one day be- 
come itſelf an organized body, altogether like that of 
which it is actually a part. 

NUX yisTACHIAa. See PiSTACHIA. 

Nux Vomica, a flat, compreſſed, round fruit, about 
the breadth of a ſhilling, brought from the Eaſt Indies. 
It is found to be a certain poiſon for dogs, cats, &c. 
and it is not to be doubted that it would alſo prove fatal 
to mankind. Its ſurface is not much corrugated; and 
its texture is firm like horn, and of a — greyiſh- 
brown colour. N 

NYCHTHEMERON, the natural day, or day and 
night, which together make 24 hours. 

NYCTALOPIA. See Mevpicixt, n* 456. 

NYCTANTHES, Arabian JAa$MiINE; a genus of 
the monogynia order, belonging to the diandria claſs 
of plants. There are five ſpecies; the moſt remark- 
able of which are, 1. The arbor triſtis, or ſorrowful 
tree. This tree, or ſhrub, the pariatacu of the Bra- 
mins, grows naturally in ſandy places in India, parti- 
cularly in the iſlands of Ceylon and Java, where it is 
produced in great abundance, and attains the height 
of 18 or 20 feet. It riſes with a four-cornered ſtem, 
bearing leaves that are oval, and taper to a point, 
They ſtand oppoſite, on ſhort foot-ſtalks; are of a 
ſhining browniſh-green on the upper-ſide, a more 
vivid green on the under, and of a taſte that is aſtrin- 
gent and ſomewhat bitter. From the middle-rib, on 
the under-ſurface of the leaves, proceed on both ſides 
a number of coſtulz, or ſmaller ribs, which run nearly 
to the margin, and mark the ſurface with the impreſ- 
ſion of their arched furrows. The flowers, which are 
white, and highly odoriferous, having a ſweet delec- 
table ſmell emulating the beſt honey, conſiſt of one 
petal deeply divided into eight parts, which are nar- 
rower towards the ſtalk, and dilated towards the ſum- 
mit. They ſtand upon foot-ſtalks, which emerge 
from the origin of the leaves; are rigid, obliquely 
pe ere ty VV by raiſed 
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Nyeticorax raiſed towards the top, grow oppoſite in pairs, and 


| 


are divided into three ſhort leſſer branches, which each 


Nymph. ſupports five flowers placed cloſe together, without 


mus foot-ſtalks, The fruit is dry, capſular, mem- 


branaceous, and compreſſed. 


It is generally aſſerted of this plant, that the flowers 
open in the evening, and fall off the ſucceeding day. 
Fabricius and Paludanus, however, reſtrict the aſſer- 
tion, by affirming, from actual obſervation, that this 
effect is found to take place only in ſuch flowers as are 
immediately under the influence of the ſolar rays. Grim- 
mius remarks in his Laboratorium Ceylonicum, that the 
flowers of this tree afford a fragrant water, which is 
cordial, refreſhing, and frequently employed with ſue- 
ceks in inflammations of the eyes. The tube of the 
flower, when dried, has the ſmell of ſaffron; and, being 
pounded and mixed with ſanders-wood, is uſed by the 
natives of the Malabar coaſt for imparting a grateful 
fragrancy to their bodies, which they rub or anoint 
with the mixture. 

2. The ſambac, noted, like the other ſpecies, for 
the fragrancy of its flowers, is a native likewiſe of 
India; and is cultivated in our ſtoves, where it gene- 
rally riſes with a twining ſtem, to the height of 18 or 
20 feet. The leaves are oppoſite, ſimple, and entire; 
but in different parts of the plant aſſume different 
forms: the lower leaves being heart-ſhaped and blunt; 
the upper, oval and ſharp. The flowers are white, 
inexpreſſibly fragrant, and generally appear with us in 
the warm ſummer-monihs. Strong loam is its proper 
ſoil. There is a vari-ty of this ſpecies with a double 
flower, which is much larger and more fragrant than 
the former. 

NYCTICORAYX, in ornithology, the night- raven; 
a ſpecies of AR DEA. 

NYLAND, a province of Finland in Sweden, ly- 
ing on the gulf of Finland, to the weſt of the province 
of Carelia. 

NYMPH, in mythology, an appellation given to 
certain inferior goddeſſes, inhabiting the mountains, 
wood, waters, &c. ſaid to be the daughters of Oce- 
anus and Tethys. All the univerſe was repreſented as 
full of theſe nymphs, who are diſtinguiſhed into ſe- 
veral ranks or claſſes. The general diviſion of them 
is into celeſtial and terreſtrial ; the former of which 
were called uranie, and were ſuppoſed to be intelli- 
gences that governed the heavenly bodies or ſpheres. 
The terreſtrial nymphs, called epigeie, preſided over 
the ſeveral parts of the inferior world; and were divi- 
ded into thoſe of the water, and thoſe of the earth. 
'The nymphs of the water were the cceanitides, or 
nymphs of the ocean; the zereids, the nymphs of the 
ſea; the naiads and ephydriades, the nymphs of the 
fountains; and the limniades, or nymphs of the lakes. 
The nymphs of the earth were the oreades, or nymphs 
of the mountains; the napze, nymphs of the meadows ; 
and the dryads and hamadryads, who were nymphs of 
the foreſts and groves. Befides theſe, we meet with 
nymphs who took their names from particular coun- 


tries, rivers, &c. as the citheroniades, fo called from 


mount Cithæron in Bœotia; the dodonides, from Do- 
dona; tiberiades, from the Tiber, &c.—Goats were 
ſometimes ſacrificed to the nymphs; but their conſtant 


. offerings were milk, oil, honey, and wine. 


NyMyH, among naturaliſts, that late of winged- 
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inſets between their living in the form of a worm 
their TR_—_ in the winged or moſt perfe& date 

The eggs of inſects are firſt hatched into a kind of 
worms, or maggots which afterwards paſs into the 
nymph-ſtate, ſurrounded with ſhells or caſes of their 
own ſkins : ſo that, in reality, theſe nymphs are on] 
the embryo . inſects, wrapped up io this covering; from 
whence they at laſt get looſe, though not without great 
difficulty. 

During this nymph- ſtate the creature loſes its mo- 
tion. Swammerdam calls it zympha aurelia, or limp] 
aurelia; and others give it the name of chryſalis, a 
term of the like import. See the article Cukrsalis. 

Nyuruæ, in anatomy, two membranaceous parts, 
ſitvated on each fide the rima. They are of a red co- 
lour, and cavernous firuQure, ſomewhat reſembling the 
wattles under a cock's throat. They are ſometimes 
ſmaller, ſometimes larger; and are continuous to the 
præputium of the clitoris, and joined to the interior 
ſide of the labia. 

NYMPHZAEA, the waTER-LILY; a genus of the 
monogynia order, belonging to the polyandria claſs of 
plants. There are four ſpecies ; of which the molt 
remarkable are, 1, 2. The lutea and alba, or yellow 
and white water-lilies ; both of which are natives of 
Britain, growing in lakes and ditches. Linnzus tells 
us, that ſwine are fond of the leaves and roots of the 
former; and that the ſmoke of it will drive away crick- 
ets and blattz, or cock-roaches, out of houſes. —The 
root of the ſecond has an aſtringent and bitter taſte, 
like thoſe of moſt aquatic plants that run deep into the 
mud. 'The Highlanders make a dye with it of a dark 
cheſtnut colour. 3. In the Eaft and Weſt Indies 

rows a ſpecies of this plant, named relumbo by the 
inhabitants of Ceylon. The leaves which reſt upon the 
ſurface of the water, are ſmooth, undivided, perfectly 
round, thick, target-ſhaped, and about one foot and 
a half in diameter. 'The footſtalk of the leaves is 
prickly; and inſerted, not into their baſe, or margin, 


as in moſt plants, but in the centre of the lower diſk 


or ſurface, From this centre, upon the upper ſurface, 
iſſue, like rays, a great number of large ribs, or nerves, 
which towards the circumference are divided and ſub- 
divided into a ſmall number of very minute parts. The 
flowers are large, fleſh-coloured, and conſiſt of nume- 
rous petals, diſpoſed, as in the other ſpecies of water- 
lily, in two or more rows. The ſeed-veſſel is ſhaped 
like a top, being broad and circular above, narrow 
and . pointed below. It is divided into ſeveral 
diſtinct cells, which form ſo many large round holes 
upon the ſurface of the fruit ; each containing Aa ſingle 
ſeed. With the flower of this plant, which is ſacred 
among the heathens, they adorn the altars of their 
temples: they paint their gods fitting upon it; and 
make uſe of ſuch pictures to animate the minds of the 
pious on their death-bed, and to raiſe their affections 
to heaven. The ſtalks, which are uſed as a pot-berbs 
are of a wonderful length. The root is very long, ex- 
tends itſelf tranſverſely, is of the thickneſs of a mans 
arm, jointed and fibrous, with long intervals betwi*t 
the joints. The fibres ſurround the joints in verticilli, 
or whirls. : 

NYMPHEUM, in antiquity, a public hall magni- 
ficently decorated, for entertainment, &c. and where 


thoſe who wanted convenience at home held — 
riage · 


and Nymph 


Pheun, 


xyon ria 


| 
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e-feaſts, whence the name. : 1325 
YON, a conſiderable town of Switzerland, in the 


vil. canton of Bern, and capital of a bailiwick of the ſame 


name, with a caſtle. There are a great many Roman 


inſcriptions here; and it is a trading place, {cated in a 


E. Long. 5. 


ood conntry, near the lake of Geneva, 
10. N. Lat. 46. 24. ; 8 
NYSLOT, a ſtrong town of Ruſſia, in Livonia, 
with a caſtle z ſeated on the river Narva, among large 
marhes. E. Long. 26. 55. N. Lat. 58. 46. 
NYSSA, a genus of the order of divecia, belonging 


I - 


to the polygamiaclaſsof plants, There is hut one ſpecies, Nyſſot. 


9 


viz. The aquatica, or water-tupelo-tree. This has a 
large trunk, eſpecially near the ground, and grows very 
tall: The leaves are broad, and irregularly notched. 
The flowers come out from the ſides of the branches, 
on footſtalks of three inches long, and are of a greeniſh 
colour. The grain of the wood is ſoft and ſpongy ; but 
the roots much more fo, approaching near to the con- 
ſiſtence of cork; and are uſed for the purpoſes of cork 
in Carolina, where theſe trees are natives. They grow 
in wet places, and uſually in the ſhallow parts of rivers. 


O 


The 14th letter and fourth vowel of our al- 
phabet; pronounced as in the words noſe, roſe, 
1 
The ſound of this letter is often ſo ſoft as to require 
it double, and that chiefly in the middle of words; as 
gooſe, reproof, &C. And in ſome words this o is pro- 
nounced like u ſhort, as in flood, blood, &c. 

As a numeral, O is ſometimes is uſed for 11; and 
with a daſh over it thus, ©, for 11,000. 

In the notes of the ancients, O. CON. is read opus 
conductum; O. C. Q. opera conjiliogue ; O. D. M. opere, 
danum, munus; and O. LO. opus locatum. 

In muſic, the O, or rather a circle, or double Co, 
is a note of time, called by us a mi- breve; and by 
the Italians, circolo. The O is alſo uſed as a mark of 
triple time, as being the moſt perfect of all figures. 
See TRIPLE. 

OAK, in botany. See Qu Rcus. 

Oax- Leave. The uſes of oak-bark in tanning, and 
11 hot- beds, is generally known. For the latter of theſe 
purpoſes, however, oak · leaves are now found to anſwer 
equally well, or rather better. In the notes to Dr Hun- 
ter's edition to Evelyn's Treatiſe on Foreſt - trees, we find 
the following directions for their uſe by W. Speechly. 
The leaves are to be raked up as ſoon as poſſible after 
they fall from the trees. When raked into heaps, they 
ſhould immediately be carried into ſome place near the 
hot-houſes, where they may lie to couch. Mr Speechly 
ſays it was his cuſtom to fence them round with char- 
coal hurdles, or any thing elſe, to keep them from be- 
ing blown about the garden in windy weather. In this 
place they tread them well, and water them in caſe they 
happen to have been brought in dry. The heap is made 
ſix or ſeven feet thick, and covered over with old mats, 
or any thing elſe, to prevent the upper leaves from be- 
ing blown away. In a few days the heap will come 
© a firong heat. For the firſt year or two in which 
ne vſed theſe leaves, our author did not continue them 
in the heap longer than ten days or a fortnight: but 
dy this method of management they ſettled ſo much 
when brought to the hot-houſe, that a ſupply was very 
ſoon required; and he afterwards found, that it was 
Proper to let them remain five or ſix weeks in the heaps 
before they are brought to the hot-houſe. In getting 
ibem into the pne-pits, if they appear dry, they are 


to be watered, and again trodden down exceedingly 
well, in layers, till the pits are quite full., The whole 
is then covered with tan-bark, to the thickneſs of two 
inches, and well trodden down, till the ſurface becomes 
ſmooth and even. On this the pine-pots are to be pla- 
ced in the manner they are to ſtand, beginning with 
the middle row firſt, and filling up the ſpaces between 
the pots with tan. In this manner we are to proceed 
to the next row, till the whole be finiſhed ; and this 
operation is performed in the ſame manner as when 
tan only is uſed. The leaves require no further trouble 
threugh the whole ſeaſon ; as they will retain a con- 
ſtant and regular heat for 12 months without ſtirring 
or turning; and our author informs us, that if he may 
judge from their appearance when taken out, (bein 

always entire and perfect), it is probable they would 


continue their heat through a ſecond year; but, as an 


annual ſupply of leaves is eaſily obtained, the experi- 
ment is hardly worth making. After this, the pines 
will have no occaſion to be moved, but at flated times 
of their management, viz. at the ſhifting them in their 

ots, &c. when at each time a little freſh tan ſhould 
* added to make up the deficiency ariſing from the 


. ſettling of the beds; but this will be inconſiderable, as 


the leaves do not ſettle much after their long couching. 
During the firſt two years of our author's practice he 
did not uſe any tan, but plunged the pine-pots into 
the leaves, and juſt covered the ſurface of the beds, 
when finiſhed, with a little ſaw-duſt, to give it a neat- 
neſs. This method, however, was attended with one 
inconvenience; for by the caking of the leaves they 
ſhrunk from the ſides of the pots, whereby they be- 
came expoſed to the air, and at the ſame time the heat 
of the beds was permitted to eſcape. 

« Many powerful reaſons, ſays Mr Speechly, may 
be given why oak-leaves are preferable to tanner's- 
bark. 

« 1, They always heat regularly; for during the 
whole time that I have uſed them, which is near ſeven 
years, I never once knew of their heating with vio- 
lence; and this is ſo frequently the caſe with tan, that 
I affirm, and indeed it is well known to every perſon 
converſant in the management of the hot-houſe, that 
pines ſuffer more from this one circumſtance, than all 
the other accidents put together, inſects pave. 
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When this accident happens near the time of their 
fruiting, the effect is ſoon ſeen in the fruit, which is 
exceedingly ſmall and ill-ſhaped. Sometimes there will 
be little or no fruit at all ; therefore gardeners who 
make uſe of tan only for their pines,” ſtiould be moſt 
particularly careful to avoid an gver-heat at that criti- 
cal juncture, — the time of ſhewing the fruit. 

& 2, The heat of oak-leaves is conſtant; whereas 
tanner's bark generally turns cold in a very ſhort time 
after its furious heat is gone off, This obliges the gar- 
dener to give it frequent turnings in order to promote 
its heating. Theſe frequent turaings, not to mention 
the expence, are attended with the worlt conſequences 
for by the continual moving of the pots backwards and 
forwards, the pines are expoſed to the extremes of heat 
and cold, whereby their growth is conſiderably retard- 
ed; whereas, when leaves are uſed, the pines will have 
no occaſton to be moved but at the times of potting, 
&c. The pines have one peculiar advantage in this 
undiſturbed ſituation ; their roots grow through the 
bottoms of the pots, and mat among the leaves in a 
ſurpriſing manner. From the vigour of the plants when 
in this ſituation, it is highly probable that the leaves, 
even in this ſtate, afford them an uncommon and agree- 
able nouriſhment. : 

© 3. There is a ſaving in point of expence; which 
is no inconſiderable object in places where tan cannot 
be had but from a great diſtance. 

« 4. The laſt ground of preference is, that decayed 
leaves make good manure; whereas rotten tan is expe- 
rimentally found to be of no value. I have often tried 
it both on ſand and clay, and on wet and dry land ; 
and never could diſcover, in any of my experiments, 
that it deſerved the name of a manure ; whereas de- 
cayed leaves are the richeſt, and of all others the moſt 
proper manure for a garden. Leaves mixed with dung 
make excellent hot-beds; and I find that beds compound- 
ed in this manner, preſerve their heat much longer 
than when made entirely with dung ; and in both caſes, 
the application of leaves will be a conſiderable ſaving 
of dung, which is a circumſtance on many accounts a- 

reeable.“ | 

Oax Saw-duft is now found to anfwer the purpoſes 
of tanning as well, at leaſt, as the bark. See 'Tax- 
NING. 

Oar , Jeruſalem. See CHENOPODIUM. 

OAKAM, old ropes untwiſted and pulled out into 
loole hemp, in order to be uſed in caulking the ſeams, 
tree-nails, and bends of a ſhip, for (topping or pre- 
venting leaks, 

OAK HAMPTON, a town of Devonſhire, which 
tends two members to parliament; ſituated in E. Long. 
1. 47. N. Lat. 45. 4. 

OAR, a long piece of timber, flat at one end, and 
round or ſquare at the other, and which being applied 
to the fide of a floating-veſlel, ſerves to make it ad- 
vance upon the water. 

That part of the oar which is out of the veſſel, and 
which enters into the water, is called the blade, or 
waſh, plat; and that which is within-board is termed 
the lam, whole extremity being ſmall enough to be 
graſped by the rowers, or perſons managing the oars, 
is called the handle. 

To puth the boat or veſſel forwards by means of 
his indrument, the rowers turn their backs forward, 
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and, dipping the blade of the oar in the water, 
the handle forward ſo that the blade at the ſame time 
may move aft in the water: but ſince the blade cannot 0!) 
be ſo moved, without ſtriking the water, this impul. 
hon is the ſame, as if the water were to ſtrike the blade 
from the ern towards the head: the veſſel is therefore 
neceſſarily moved according to this direction. Hence 

it follows, that ſhe will advance with the greater ra. 
pidity, by as much as the oar ſtrikes the water more 
forcibly. Thus it is evident, that an oar acts upon the 
fide of a boat or veſſel like a lever of the ſecond claſs, 
whoſe fulcrum is the ſtation upon which the oar reſts 
on the boat's gunnel. In large veſſels, this-ſtation is 
uſually called the row-port ; but in lights and boats it 
is always termed the row locł. 

OAT), in botany. See Avena. 

_ OATH, is a folemn affirmation, in which theper- 
ſons ſworn invoke the Almighty to witneſs that their 
teſtimony is true; renouncing all claim to his mercy, 
and calling for veageance, if it be falſe. 

Coronation-OaTH. See KixG. | 

OBADIAH, or the Prophecy of OnaDiAan, a cano- 
nical book of the Old Teſtament, which is contained 
in one fingle chapter; and is partly an invective againſt 
the cruelty of the Ebonites, who mocked and derided 
the children of Iſrael, as they paſſed into captivity, 
and with other enemies, their confederates, invaded and 
oppreſſed thoſe ſtrangers, and divided the ſpoil amongſt 
themſelves; and partly a prediction of the deliverance 
of Iſrael, and of the victory and triumph of the whole 
church over her enemies. 

OBELISK, in architecture, a truncated, quadran- 
gular,and flender pyramid, raiſed as an ornament, and 
frequently charged either with inſcriptions or hiero- 
glyphics. | ; 

Obeliſks appear to be of very great antiquity, and 
to be firſt raiſed to tranſmit to poſterity precepts of 
philoſophy, which were cut in hieroglyphical charac- 
ters: afterwards they were uſed to immortalize the 

reat actions of heroes, and the memory of perſons be- 
Har The firſt obeliſk mentioned in hiſtory was that 
of Ramaſes king of Egypt, in the time of the Trojan 
war, which was 40 cubits high. Phius, another king 
of Egypt, raiſed one of 45 cubits: and Ptolemy Phi- 
ladelphus, another of 88 cubits, in memory of Arſinoè. 
Auguſtus erected one at Rome in the Campus Martius, 
which ſerved to mark the hours on an horizontal dial, 
drawn on the pavement. They were called by the E- 
gyptian prieſts the fingers of the ſun, becauſe they were 
made in Egypt alſo to ſerve as ſtyles or gnomons to 
mark the hours on the ground, The Arabs till call 
them Pharaoh's nezdles : whence the Italians call them 
aguglia, and the French «iguilles. 

GBJECT, in philoſophy, ſomething apprehended 
or preſented to the mind by ſenſation or imagination. 
See Merarnysics. | | 

OsJecr-Glaſ5 of a Teleſcape, or Microſcope, the glaſs 
placed at the end of the tube which is next the object. 
See Or rics. 

OBJECTION, ſomething urged to overthrow # 
poſition, or a difficulty raiſed againſt an allega- 
tion or propolition of a perſon we are diſputing 
withal. ; 

OBJECTIVE, is vſed in the ſchools, in ſpeaking 


of a thing which exiſts no otherwiſe than as an obje 
| | know 


pull Our 


q 


ecti 
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known. The exiſtence of ſuch a thing is ſaid to be 


9517. (Lat.) ſignifies a funeral ſolemnity, or of- 
ice for the dead, molt commonly performed when the 
corpſe lies in the church uninterred: Alſo the anni- 
verlary office, (2. Cro. 51 Dyer 313). The anniver- 
ſary of any perſon's death was called the bit; and to 
obſerve ſuch day with prayers and aims, or other com- 
memoration, was the keeping of the obit. In religious 
houſes they had a regiſter, wherein they entered the 
obits or obitual days of their founders and benefaQors z 
which was thence termed the obituary. The tenure of 
obit or chantry lands is taken away and extin& by 
1 Edw. VI. c. 14. and 15 Car. II. c. 9. 

OBLATI, in church-hiſtory, were ſecular perſons, 
who devoted themſelves and their eftates to ſome mo- 
naſtery, into which they were admitted as a kind of 
hy- brothers. The form of their admiſſion, was put- 
ting the bell-ropes of the church round their necks, as 
a mark of ſervitude. They wore a religious habit, but 
different from that of the monks. 

OBLIGATION, in general, denotes any act 
whereby a perſon becomes bound to another to do 
ſomething z as to pay a ſum of money, be ſurety, or 
the like. 

Obligations are of three kinds, viz. natural, civil, 
and mixed. Natural obligations are entirely founded 
on natural equity; civil eis, on civil authority 
alone, without any foundation in natural equity; and 
mixed obligations are thoſe which, being founded on 
natural equity, are farther enforced by a civil autho- 
rity. 

I a legal ſenſe, obligation Ggnifies a bond, wherein 
is contained a penalty, with a-condition annexed for 
the payment of money, &c. The difference between 
it and a bill is, that the latter is generally without a 
penalty or condition, though it may be made obliga- 
tory: and obligations are ſometimes by matter of re- 
_ as ſtatutes and recognizances. See the article 

OND, 

Mcral Onu1GaTION. See MorALs, n* 36—40. 

OBLIQUE, in geometry, ſomething aſlant, or that 
deviates from the perpendicular. Thus an oblique 
angle, is either an acute or obtuſe one, i. e. any angle 
except a right one. 

OBL1Que Caſes, in grammar, are all the caſes except 
the nominative. See Cas. | 

OBL1Que Line, that which, falling on another line, 
makes oblique angles with it, viz. one acute, and the 
other obtuſe. | 

OBLiQue Planes, in dialling, are thoſe which decline 
from the zenith, or incline towards the horizon. See 

IAL, 

OnLiQue Sailing, in navigation, is when a ſhip ſails 
upon ſome rhumb between the four cardinal points, 
making an oblique angle with the meridian; in which 
caſe, ſhe continually changes both latitude and longi- 
tude. See NaviGaTiON; F. 6. 

OBLIQUUS, in anatomy, a name given to ſeveral 
muſcles, particularly in the head, eyes, and abdomen. 
See AxaTomy, Table of the Muſcles. 

10 OBLONG, in general, denotes a figure that is 
* than broad: ſuch is a parallellogram, ellipſis, 


OBOLUS, an ancient filver money of Athens, the 
Vol. VII. 1 


fixth part of a drachma; worth ſomewhat more than Obolus 
penny-farthing Sterling..—The word comes from the 4 i 
Greek 9002 @, of og, „ ſpit, or broach;“ either be- — 
cauſe it bore ſuch an impreſſion; or becauſe, accord- 

ing to Euſtachius, it was in form thereof. But thoſe 

now in the cabinets of the antiquaries are round. 

OBoLvs, in medicine, is uſed for a weight of ten 
grains, or half a ſcruple. 

OBRECHT (Ulric), a learned German, born of a 
noble family at Straſburg in 1646, where he filled the 
chairs of civil law and hiſtory with great diſtinction. 
He was of the Proteſtant religion ; 3 when Lewis 
XIV. made himſelf maſter of Straſburg, and went 
there with his court, he was prevailed on to change; 
and accordingly abjured in 1684, and put his inſtru- 
ment into the hands of Boſſuet biſhop of Meaux. The 
next year the king nominated him to preſide in his 
name in the ſenate of Straſburg, with the title of præ- 
tor royal, in imitation of the ancient Romans ; from 
which time Mr Obrecht applied himſelf entirely to 
public affiairs. He was the editor, tranſlator, and 
writer, of ſeveral] learned works; and died in 1701. 

OBREPTITIOUS, an appellation given to letters 
patent, or other inſtruments, obtained of a ſuperior by 
ſurpriſe, or by concealing from him the truth. 

OBSCURE, ſomething that is dark and reflects 
little light, or that is not clear and intelligible. 

OBSECRATION, in rhetoric, a figure whereby 
the orator implores the aſſiſtance of God or man. 

OBSEQUENS (Julius), a. Latin writer, conjec- 
tured to have lived before the emperor Honorius's 
reign. He made a collection of the prodigies which 
Livy related in his hiſtory. There are ſeveral editions 
of thoſe remains. Lycoſthenes endeavoured to ſupply 
what was wanting in the original. 

OBSEQUIES, the ſame with funeral ſolemnities. 
See FUNERAL. 

OBSERVATION, among navigators, ſignifies the 
taking the ſun's or the ſtars meridian altitude, in 
order thereby to find the latitude. 

OBSERVATORY, a place deſtined for obſerving 
the heavenly bodies; being generally a building erected 
on ſome eminence, covered with a terrace for making 
aſtronomical obſervations. 

The more celebrated obſervatories are, 1. The Green- 
wich obſervatory, built in 1676, by order of Charles 
II. at the ſolicitation of Sir Jonas Moore and Sir 
Chriſtopher Wren ; and furniſhed with the moſt ac- 
curate inſtruments, particularly a noble ſextant of ſeven 
feet radius, with teleſcopic ſights. 

2. The Paris obſervatory, built by the order of Louis 
XIV. in the Favxbourg, St Jaques. | 

It is a very fingular, but withal a very magnificent 
building, the deſign of Monſieur Perault : it is eighty 
feet high; and at top is a terrace. 

The difference in longitude between this and the 
Greenwich obſervatory is 20 200 welt. 

In it is a cave, ar cellar, of 170 feet deſcent, for ex- 
periments that are to be made far from the ſun, &c. 
particularly ſuch as relate to congelations, refrigera- 
tions, indurations, conſervations, &. 

3. Tycho Brahe's obſervatory, which was in the 
little iſland Ween, or Scarlet Iſland, between the 
coaſts of Schonen and Zealand, in the Baltic. It was 
erected and furniſhed with inſtruments at his own ex- 

30 U pense, 
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OVſervatory pence, and called by him Uraniburg. Here he ſpent 


twenty years in obſerving the ſtars ; the reſult is his 
catalogue. 

4. Pekin obſervatory. Father Le Compte deſcribes 
a very magnificent obſervatory, erected and furniſhed 
by the late emperor of China, in his capital, at the 
interceſſion of ſome Jeſuit miſſionaries, principally 
Father Verbeiſt, whom he made his chief obſerver. — 
The inſtruments are exceedingly large; but the divi- 
ſion leſs accurate, and the contrivance in ſome reſpects 
leſs commodious, than that of the Europeans. The 
chief are, An armillary zodiacal ſphere of fix feet dia- 
meter; an equinoctial ſphere of fix feet diameter; an 
azimuthal horizon of fix feet diameter; a large qua- 
drant fix feet radius; a ſextant eight feet radius; and 
a celeſtial globe ſix feet diameter. 

5. Bramins obſervatory at Benares. Of this Sir 
Robert Barker gives the following account, Phil. 
Tranſ. Vol. LXVII. p. 598. © Benares in the Eaſt 
Indies, one of the principal ſeminaries of the Bramins 
or prieſts of the original Gentoos of Hindoſtan, con- 
tinues ſtill to be the place of reſort of that ſect of 
people; and there are many public charities, hoſ- 
pitals, and pagones, where ſome thouſands of them 
now reſide. aving frequently heard that the an- 
cient Bramins had a knowledge. of aſtronomy, and 
being confirmed in this by their information of an 
approaching eclipſe both of the ſun and moon, I made 
inquiry, when at that place in the year 1772, among 


the principal Bramins, to endeavour to get ſome in- 


formation relative to the manner in which they were 
acquanted of an approaching ecliple. The moſt in- 
telligent that I could meet with, however, gave me 
but little ſatisfaction. I was told, that theſe matters 
were confined to a few, who were in poſſeſſion of 
certain books and records; ſome containing the myſ- 
teries of their religion; and others the tables of aſtro- 
nomical obſervations, written in the Skanſkirrit lan- 
guage, which few underſtood but themſelves : that 
they would take me to a place which had been con- 
ſtructed for the purpoſe of making ſuch obſervations 
as I was inquiriag after, and from whence they ſup- 
poſed the learned Bramins made theirs. I was then 
conducted to an ancient building of ſtone, the lower 

art of which, in its preſent ſituation, was converted 
into a ſtable for horſes, and a receptacle for lumber ; 
but; by the number of court-yards and apartments, 


it appeared that it muſt once have been an edifice for 


the uſe of ſome public body of people. We entered 
this building, and went up a ſtair-caſe to the top of a 
part of it, near to the river Ganges, that led to a 
large terrace, where, to my ſurpriſe and ſatisfaction, 
I ſaw a number of inſtruments yet remaining, in the 
preateſt preſervation, ſtupendouſly large, immoveable 
from the ſpot, and built of ſtone, ſome of them be- 


ing upwards of 20 feet in height; and, although 


they are ſaid to have been erected 200 years ago, the 
graduations and divitons on the ſeveral arcs appeared 
as well cut, and as accurately divided, as if they had 
been the performance of a modern artiſt. The exe- 
cution in the conſtruction of theſe inſtruments exhi- 
bited a mathematical exaQneſs in the fixing, bearing, 
fitting of the ſeveral parts, in the neceſſary and 
juſſicient ſupports to the very large ſtones that com- 
polcd them, apd in the joining aud faſtening each in- 
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to the other by means of lead and iron. 
The ſituation of the two large quadrants of h - 
inſtrument marked à in the plate, whoſe radi = 
feet two inches, by their being at right angles with 
nomon at twenty-five degrees elevation, are thro h 
into ſuch an oblique ſituation as to render them the 
moſt difficult, not only to conftru of ſuch a ma . 
tude, but to ſecure in their poſition for ſo * 1 
period, and affords a ſtriking inſtance of the abilit of 
the architect in their conſtruction: for, by the ſha 
dow of the gnomon thrown on the quadrants, they ds 
not appear to have altered in the leaſt from t 
ginal poſition ;z and fo true is the line of the gnomon 
that, by applying the eye to a ſmall iron ring of an 
inch diameter at one end, the ſight is carried through 
three others of the ſame dimenſion, to the extremity 


heir ori. 


at the other end, diſtant 38 feet 8 inches, without ob. 


ſtruction ; ſuch is the firmneſs and art with which this 
inſtrument has been executed. This performance is 
the more wonderful and extraordinary when com- 
pared with the works of the artificers of Hindoſtan at 
this day, who are not under the immediate dire&ion 
of an European mechanic; but arts appear to have 
declined equally with ſcience in the eaſt. 

„ Lieutenant-colonel Archibald Campbell, at that 
time chief engineer in the Eaſt India Company's 
ſervice at Bengal, made a perſpective drawing of the 
whole of the apparatus that could be brought within 
his eye at one view ; but I lament he could not re- 
preſent ſome very large quadrants, whoſe radii were 
about twenty feet, they being on the fide from whence 
he took his drawing. Their deſcription however 
is, that they are exact quarters of circles of dif- 
ferent radii, the largeſt of which I judged to be 20 
feet, conſtructed very exactly on the ſides of ſtone- 
walls built perpendicular, and fituated, I ſuppoſe, in 
the meridian of the place: a braſs pin is fixed at the 
centre or angle of the quadrant, from whence, the 
Bramin informed me, they ſtretched a wire to the 
circumference when an obſervation was to be made; 
from which it occurred to me, the obſerver muſt have 
moved his eye up or down the circumference, b 
means of a ladder or ſome ſuch contrivance, to ral 
and lower himſelf, until he had diſcovered the altitude 
of any of the heavenly bodies in their paſſage over the 
meridian, ſo expreſſed on the ages of theſe quadrants: 
theſe arcs were very exactly 'Frided into nine Jarge 
ſections; each of which again into ten, making ninety 
leſſer diviſions or degrees; and thoſe alſo into twenty, 
expreſſing three minutes each, of about two-tenths 
of an inch aſunder; ſo that it is probable, they had 
ſome method of dividing even theſe into more minute 
divifions at the time of obſervation. 

« My time would only permit me to take down the 
particular dimenſions of the moſt capital inſtrument, 
or the greater equinoQial ſun-dial, repreſented by 
figure a, which appears to be an infiroment 1e 
expreſs ſolar time by the ſhadow of a gnomon VP" 
on two quadrants, one fituated to the eaſt, and the 
other to the welt of it ;-aud indeed the chief part of 
their inſtruments at this place appear to be conſtru 
for the ſame purpoſe, except the quadrants, and 4 
braſs inſtrument that will be deſcribed hereafter. 

« Figure B is another inſtrument for the purp®* 


of determining the exact hour of the day by the ” 
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O\-rvatory pence, and called by him Uraniburg. Here he ſpent 


twenty years in obſerving the- ſtars ; the reſult is his 
catalogue. 
4. Pekin obſervatory. Father Le Compte deſcribes 
a very magnificent obſervatory, erected and furniſhed 
by the late emperor of China, in his capital, at the 
interceſſion of ſome Jeſuit miſſionaries, principally 
Father Verbeiſt, whom he made his chief obſerver. — 
The inſtruments are exceedingly large; but the divi- 
ſion leſs accurate, and the contrivance in ſome reſpects 
leſs commodious, than that of the Europeans. The 
chief are, An armillary zodiacal ſphere of ſix feet dia- 
meter; an equinoctial ſphere of fix feet diameter; an 
azimuthal horizon of ſix feet diameter; a large qua- 
drant fix feet radius; a ſextant eight feet radius; and 
a celeſtial globe fix feet diameter. 
5. Bramins obſervatory at Benares, Of this Sir 
Robert Barker gives the following account, Phil. 
Tranſ. Vol. LXVII. p. 598. © Benares in the Eaft 
Indies, one of the principal ſeminaries of the Bramins 
or prieſts of the original Gentoos of Hindoſtan, con- 
tinues ſtill to be the place of reſort of that ſect of 
people; and there are many public charities, hoſ- 
pitals, and 1 where ſome thouſands of them 
now reſide. Having frequently heard that the an- 
cient Bramins had a knowledge of aſtronomy, and 
being confirmed in this by their information of an 
approaching eclipſe both of the ſun and moon, I made 
inquiry, when at that place in the year 1772, among 


the principal Bramins, to endeavour to get ſome in- 


formation relative to the manner in which they were 
acquanted of an approaching ecliple. The moſt in- 
telligent that I could meet with, however, gave me 
but little ſatis faction. I was told, that theſe matters 
were confined to a few, who were in poſſeſſion of 
certain books and records; ſome containing the myſ- 
teries of their religion; and others the tables of aſtro- 
nomical obſervations, written in the Skanſkirrit lan- 
guage, which few underſtood but themſelves : that 
they would take me to a place which had been con- 
ſtructed for the purpoſe of making ſuch obſervations 
as I was inquiriag after, and from whence they ſup- 
poſed the learned Bramins made theirs, I was then 
conducted to an ancient building of ſtone, the lower 

art of which, in its preſent ſituation, was converted 
into a ftable for horſes, and a receptacle for lumber ; 
but, by the number of court-yards and apartments, 


it appeared that it muſt once have been an edifice for 


the uſe of ſome public body of people. We entered 
this building, and went up a ſtair-caſe to the top of a 
part of it, near to the river Ganges, that led to a 
large terrace, where, to my ſurpriſe and ſatisfaction, 
I ſaw a number of inſtruments yet remaining, in the 
greateſt preſervation, ſtupendouſly large, immoveable 
from the ſpot, and built of ſtone, ſome of them be- 


ing upwards of 20 feet in height; and, although 


they are ſaid to have been erected 200 years ago, the 
graduations and divitions on the ſeveral arcs appeared 
as well cut, and as accurately divided, as if they had 
been the performance of a modern artiſt. The exe- 
cution in the conſtruction of theſe inſtruments exhi- 
bited a mathematical exaQneſs in the fixing, bearing, 
fitting of the ſeveral parts, in the neceſſary and 
jufficient ſupports to the very large ftones that com- 
poſed them, apd in the joining aud faſtening each in- 


to the other by means of lead and iron. 

« The ſituation of the two large quadrant 
inſtrument marked a in the plate, whoſe radiy 
feet two inches, by their being at right angles with 

nomon at twenty-five degrees elevation, are thro a 
into ſuch an oblique ſituation as to render them he 
moſt difficult, not only to conſtruct of ſuch a ma — 
tude, but to ſecure in their poſition for ſo * 
period, and affords a ſtriking inſtance of the abilit of 
the architect in their conſtruction: for, by the th 
dow of the gnomon thrown on the quadrants, the 05 
not appear to have altered in the leaſt from t * 
ginal poſition; and ſo true is the line of the gnomon 
that, by applying the eye to a ſmall iron ring of an 
inch diameter at one end, the ſight is carried throy h 
three others of the ſame dimenſion, to the extremit 
at the other end, diſtant 38 feet 8 inches, without ob. 
ſtruction; ſuch is the firmneſs and art with which this 
inſtrument has been executed. This performance is 
the more wonderful and extraordinary when com- 
pared with the works of the artificers of Hindoſtan at 
this day, who are not under the immediate dire&ion 
of an European mechanic ; but arts appear to have 
declined equally with ſcience in the eaſt. 

&« Licutenant-colonel Archibald Campbell, at that 
time chief engineer in the Eaft India Company's 
ſervice at Bengal, made a perſpective drawing of the 
whole of the apparatus that could be brought within 
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his eye at one view; but I lament he could not re- 


preſent ſome very large quadrants, whoſe radii were 
about twenty feet, they being on the fide from whence 
he took his drawing. Their deſcription however 
is, that they are exact quarters of circles of dif- 
ferent radii, the largeſt of which I judged to be 20 
feet, conſtructed very exactly on the ſides of ſtone- 
walls built perpendicular, and fituated, I ſuppoſe, in 
the meridian of the place: a braſs pin is fixed at the 
centre or angle of the quadrant, from whence, the 
Bramin informed me, they ſtretched a wire to the 
circumference when an obſervation was to be made; 
from which it occurred to me, the obſerver muſt have 
moved his eye up or down the circumference, b 

means of a ladder or ſome ſuch contrivance, to raiſe 
and lower himſelf, until he had diſcovered the altitude 
of any of the heavenly bodies in their paſſage over the 
meridian, ſo expreſſed on the ages of theſe quadrants: 
theſe arcs were very exactly Fried into nine large 
ſections; each of which again into ten, making ninety 
lefler diviſions or degrees; and thoſe alſo into twenty, 
expreſſing three minutes each, of about two-tenths 
of an inch aſunder; ſo that it is probable, they had 
ſome method of dividing even theſe into more minute 
divifions at the time of obſervation. 

« My time would only permit me to take down the 
particular dimenſions of the» moſt capital inſtrument, 
or the greater equinoctial ſun-dial, repreſented by 
figure a, which appears to be an iuttroment 10 
expreſs ſolar time by the ſhadow of a gnomon up- 
on two quadrants, one ſituated to the eaſt, and the 
other to the weſt of it ;-aud indeed the chief part of 
their inſtruments at this place appear to be conſtruct 
for the ſame purpoſe, except the quadrants, and 3 
braſs inſtrument that will be deſcribed hereafter. 

« Figure x is another inſtrument for the pup. 
of determining the exact hour of the day by the = 
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gow of 2 gnomon, which ſtands perpendicular to and 
he centre of a flat circular ftone, ſupported in an 
oblique ſituation by means of four upright ſtones and 
a croſs-piece 3 ſo that the ſhadow of the gnomon, which 
is a perpendicular iron rod, is thrown upon the divi- 
gon of the circle deſcribed on the face of the flat cir- 
cular tone. ; 5 

« Figure C is a braſs circle, about two feet diame- 
ter, moving vertically upon two pivots between two 
{one pillars, having an index or hand turning round 
horizontally on the centre of this circle, which is 
divided into 360 parts; but there are no counter 
Jiviions on the index to ſubdivide thoſe on the circle. 
This inftrument appears to be made for taking the 
angle of a ſtar at ſetting or riſing, or for taking 


oe 


the azimuth or amplitude of the ſun at riſing or 
tting. 

5 60 The uſe of the inſtrument, figure!p, I was at a loſs 
to account for. It conſiſts of two circular walls; the 
outer of which is about forty feet diameter, and eight 
feet high; the wall within about half that height, 
and appears intended for a place to ſtand on to ob- 
ſerve the diviſions on the upper circle of the outer 
wall, rather than for any other purpoſe ; and yet both 
circles are divided into 360 e a each degree be- 
ing ſubdivided into twenty leſſer diviſions, the ſame 
az the quadrants. There is a door-way to paſs into 
the inner circle, and a pillar in the centre, of the ſame 
height with the lower circle, having a hole in it, being 
the centre of both circles, and ſeems to be a ſocket 
for an iron rod to be placed perpendicular into it. 
The diviſions on theſe, as well as all the other inſtru- 
ments, will bear a nice examination with a pair of 
compaſſes. 

« Figure E is a ſmaller equinoRial ſun-· dial, con- 
ſtructed upon the ſame principle as the large one 4. 

« I cannot quit this ſubjet without obſerving, 
that the Bramins, without the aſſiſtance of optical 
glaſſes, had nevertheleſs an advantage unexperienced 
by the obſervers of the more northern climates. The 
ſerenity and clearneſs of the atmoſphere in the night- 
time in the Eaſt Indies, except at the ſeaſons of 
changing the monſoons or periodical winds, is dif- 
fcutt to expreſs to thoſe who have not ſeen it, be- 
cauſe we have nothing in compariſon to form our 
ideas upon: it is clear to perfection, a total quietude 
labſiſts, ſcarcely a cloud to be ſeen, and the light of 
the heavens, by the numerons appearance of the 
_ affords a proſpe& both of wonder and contem- 
plation. 

This obſervatory at Benares is ſaid to have been 
built by the order of the emperor Ackbar: for as this 
wiſe prince endeavoured to improve the arts, ſo he 
wiſhed alſo to recover the ſciences of Hindoſtan, and 
therefore directed that three ſuch places ſhould be 
eretted ; one at Delhi, another at Agra, and the third 
at Benaresg.,” 

{.dinburgh OksERVATORY. See EpinuurGH. 

OBSIDIANUS Lapis, in the natural hiſtory of 
mie ancients, the name of a ſtone which they have al- 
lo deſcribed under the name of the Chian marble. It 
Wa very {mouth and hard marble, extremely difficult 
ie cut, but capable of a fine poliſh; and was uſed 
*mong the ancient Greeks for the purpoſe of making 
"wetting mirrors. The later writers have ſuppoſed 
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1 


the name ob/idianus to be derived from ſomebody Obſidionalis 
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called Ohhſdius, who was the inventor of this uſe of 


it; but it ſeems only a falſe ſpelling of the word h- Occupancy. 
franus, «xo rug o41@, from ſeeing the images of things 


In it. 4 

OBSIDIONALIS, an epithet applied by the Ro- 
mans to a ſort of crown. See the article Crown. 

OBSTETRICS, or the OBsTEeTric Ax, the ſame 
with MiDwiFery, 

OBSTRUCTION, ia medicine, ſuch an obtura- 
tion of the veſſels as prevents the circulation of the 
fluids, whether of the ſound and vital, or of the mor- 
bid and peccant kind, through them. 

OBTURATOR, in anatomy. 
Table of the Muſcles. | 

OBTUSE, ſignifies blunt, dull, &c. in oppofition- 
to acute or ſharp. Thus we ſay, obtuſe angle; ob- 
tuſe angled triangle, &c. 

OBY, or Os, a river of the Ruſſian empire in A- 
ſia, which riſes in the deſart of Iſchinſka, and, runnin 
north, joins the Irtis near Tobolſk ; and, till keeping 
its name, continues its courſe north, and falls into a 
deep bay called O/kaya, in about 63 degrees of lati- 
tude. The exact courſe of this river was unknown, 
till the country was ſurveyed by the Ruſſians ; who 
have given us good maps of it and of all Siberia. 
The Gby forms the boundary between Europe and 
ee and its courſe is upwards of 2000 miles in 

ength. 

CCIDENT, in geography, the weſtward quar- 
ter of the horizon ; or that part of the horizon where 
the ecliptic, or the ſun therein, deſcends into the 
lower hemiſphere; in contradiſtinction to riem. Hence 
we uſe the word occidental for any thing belonging 
to the welt ; as occidental bezoar, occidental pearl, 
&e. 

OCCIPITAL, in anatomy, a term applied to the 
parts of the occiput, or back part of the ſkull. 

OCCULT, ſomething hidden, ſecret, or inviſible. 
The occult ſciences are magic, necromancy, cabbala, 
&c. 

Occurr, in geometry, is uſed for a line that is 
ſcarce perceivable, drawn with the point of the com- 
paſſes or a leaden pencil. Theſe lines are uſed in ſe- 
veral operations, as the raifing of plans, defigns of 
building, pieces of perſpective, &c. They are to be 
effaced when the work is finiſhed. 

OCCULTATION, in aftronomy, the time a far 
or planet is hid from our fight, by the interpoſition of 
the body of the moon or ſome other planet. 

OCCUPANCY, in law, is the taking poſſeſſion of 
thoſe things which before belonged to nobody. 


See ANATOMY, 


of holding thoſe things in ſeveralty, which by the law 
of nature, unqualified by that of ſociety, were com- 
mon to all mankind. But, when once it was agreed 
that every thing capable of ownerſhip ſhould have an 
owner, natural reaſon ſuggeſted, that he who could 
firlt declare his intention of appropriating any thing to 
his own uſe, and, in conſequence of ſuch his inten— 
tion, actually took it into poſſeſſion, ſhould thereby 
gain the abſolute property of it; according to that rule 
of the law of nations, recognized by the laws of Rome, 
quod nullius eft, id ratione naturali occupanti conce= 
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This right of occupancy, ſo far as it concerns real 
property, bath been confined by the laws of England 
within a very narrow compals; and was extended on- 
ly to a ſingle inſtance; namely, where a man was 
tenant pour autre vie, or had an eſtate granted to him- 
felf only (without mentioning his heirs) for the life of 
another man, and died during the life of ce/tuy que 
vie, or him by whoſe life it was holden: in this caſe, 
he that could firſt enter on the land, might lawfully re- 
tain the poſſeſſion ſo long as ceſkuy que vis lived, by 
right of occupancy. 

This ſeems to have been recurring to firſt principles, 
and calling in the law of nature to aſcertain the pro- 
perty of the land, when left without a legal owner, 
For it did not revert to the grantor ; who had parted 
with all his intereſt, ſo long as ceftuy que vie lived: it 
did not eſcheat to the lord of the fee; for all eſcheats 
mult be of the abſolute entire fee, and not of any par- 
ticular eſtate carved out of it ; much leſs of ſo minute 


a remnant as this: it did not belong to the grantee 


for he was dead : it did not deſcend to his heirs ; for 
there were no words of inheritance in the grant : nor 
could it veſt in his executors ; for no executors could 
fucceed to a frechold. Belonging therefore to no- 
body, like the hereditas jacens of the Romans, the 


law left it open to be ſeiſed and appropriated by the 


firſt perſon that could enter upon it, during the life of 
ceſtuy que vie, under the name of an occupant. But 
there was no right of occupancy allowed, where the 
king had the reverſion of the lands: for the reverſioner 
hath an equal right with any other man to enter upon 
the vacant -oſleſſon and where the king's title and a 
ſubject's interfere, the king's ſhall always be prefer- 
red. Againſt the — therefote there could be no 
prior occupant, becauſe nullum tempus occurrit regi. 
And, even in the caſe of a ſubject, had the eſtate 
four autre vie been granted to a man and his heirs 
during the life of cu gui vie, there the heir might, 
and ſtill may, enter and hold poſſeſſion, and is called 
in law a ſpecial occupant ; as having a ſpecial excluſive 
right, by the terms of the original grant, to enter up- 
on and occupy this hereditas jacens, during the reſidue 
of the eſtate granted: though ſome have thought him 
to called with no very great propriety ; and that ſuch 
eſtate is rather a deſcendible freebold. But the title of 
common occupancy is now reduced almoſt to nothing by 
two ſtatutes; the one, 29 Car. II. c. 3. which en- 
acts, that where there is no ſpecial occupant,' in whom 
the eſlate may veſt, the tenant pour autre vie may de- 
viſe it by will, or it ſhall go to the executors and be 
aſſets in their hands for payment of debts: the other 
that of 14 Geo. II. c. 20. which enacts, that it ſhall 
velt not only in the executors, but, in caſe the tenant 
dies inteſtate, in the adminiſtrators alſo; and go in 
courle of a diſtribution like a chattel intereſt. 

By theſe two ſtatutes the title of cn occupancy is 
utterly extinct and aboliſhed : tho? that of ſpecial accu- 
pancy, by the heir at law, continues to this day; ſuch 
heir being held to ſucceed to the anceſtor's eſtate, not 
by deſcent, for then he muſt take an eſtate of inheri- 
tance, but as an occupant, ſpecially marked out and ap- 
poiuted by the original grant. The doctrine of common 
occupancy may, however, be uſefully remembered on the 
following account, amongſt others: That, as by the 
common law no occupancy could be of incorporeal he- 
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reditaments, as of rents, tithes, advowſons, com 

or the like, (becauſe, with reſpe& to them, there cout; 
be no actual entry made, or corporal ſeiſin had; and 
therefore by the death of the grantee pour autre vic a 
oa of ſuch hereditaments was entirely determined): 
o now, it is apprehended, notwithſtanding thoſe ſtatutes, 
ſuch grant would be determined likewiſe ; and the he. 
reditaments could not be deviſeable, nor veſt in the ex. 
ecutors, nor go in a courſe of diſtribution, For the 
ſtatutes mult not be conſtrued ſo as to create any new 
eltate, or to keep that alive which by the com- 
mon law was determined, and thereby to defeat the 
grantor's reverſion ; but merely to diſpoſe of an inte. 
reft in being, to which by law there was no owner, 
and which therefore was left open to the firſt occupant, 
When there is a reſidue left, the ſtatutes give it to the 
executors, &c. inſtead of the firſt occupant ; but they 
will not create a reſidue, on purpoſe to give it to the 
executors. They only mean to provide an appointed 
inſtead of a caſual, a certain inftead of an uncertain; 
owner, of lands which before were nobody's ; and 
thereby to ſupply this caſus omifſus, and render the 
diſpolition of the law in all reſpects entirely uniform: 
this being the only inſtance wherein a title to a real 
eltate could ever be acquired by occupancy. 

For there can be no other caſe deviſed, wherein 
there 1s not ſome owner of the land appointed by the 
law. In the caſe of a ſole corporation, as a parſon of 
a church, when he dies or reſigns, though there be no 
actual owner of the land till a ſucceſſor be appointed, 
yet there is a legal, potential ownerſhip, ſubſiſting in 
contemplation of law ; and when the ſucceſſor is ap- 
pointed, his appointment ſhall have a retroſpect and 
relation backwards, ſo as to entitle him to all the pro- 
fits from the inftant that the vacancy commenced, 
And, in all other inſtances, when the tenant dies in- 
teſtate, and no other owner of the lands is to be found 
in the common courſe of deſcents, there the law velts 
an ownerſhip in the king, or in the ſubordinate lord of 
the fee, by eſcheat. 

So alſo, in ſome caſes, where the laws of other na- 
tions give a right by occupancy, as in lands newly 
created, by the riſing of an iſland in a river, or by 
the alluvion or dereliction of the ſea ; in theſe inftan- 
ces, the law of England aſſigns them an immediate 
owner. For Bracton tells us, that if an iſland ariſe 
in the middle of a river, it belongs in common to 
thoſe who have lands on each fide thereof; but if it 
be nearer to one bank than the other, it belongs only 
to him who is proprietor of the neareſt ſhore : which 
is agreeable to, and probably copied from, the civil 
law. Yet this ſeems only to be reaſonable, where the 
ſoil of the river is equally divided between the owners 
of the oppoſite ſhores : for if the whole ſoil is the cows? 
hold of any one man, as it muſt be whenever a 1 
fiſhery is claimed, there it ſeems juſt (and ſo is the uſua 
practice) that the iſlets, or little iſlands, ariſing in 
any part of the river, ſhall be the property of him who 
owneth the piſcary and the foil, However, in caſe a 
new iſland riſe in the ſea, though the civil lau ges it 
to the firlt occupant, yet our's gives it to the ＋ 4 
And as to lands gained from the ſea; either by allu- 
vion, by the waſhing up of ſand and earth, ſo wo 
time to make terra firma; or by dereliction, as When 


the ſca ſhrinks back below the uſual water-mark 5 T 
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theſe caſes the Jaw is held to be, that if this gain be 
by little and little, by ſmall and imperceptible de- 
3 N it ſhall go to the owner of the land adjoining. 
For ge minimis non curat lex and, beſides, theſe own- 
ers being often loſers by the breaking in of the fea, or 
at charges to keep it out, this poſhble gain 1s there- 
fore a reciprocal conſideration for ſuch poſſible charge 
or loſs. But if the alluvion or dereliction be ſudden 
and conſiderable, in this caſe it belongs to the king : 
far, as the king is lord of the ſea, and ſo owner of the 
ſoil while it is covered with water, it is but reaſonable 
he ſhould have the ſoil when the water has left it dry. 
So that the quantity of ground gained, and the time 
during which it CRY are what make it either the 
king's or the ſubject's property. In the ſame manner, 
if a river, running between two Jordſhips, by degrees 
gains upon the one, and thereby leaves the other dry; 
the owner who loſes his ground thus imperceptibly has 
no remedy : but if the courſe of the river be changed 
by a ſudden and violent flood, or other haſty means, 
and thereby a man loſes his ground, he ſhall have what 
the river hae left in any other place, as a recompence 
for this ſudden loſs. And this Jaw of alluvions and de- 
religions, with regard to rivers, is nearly the ſame in 
the imperial la; from whence indeed thoſe our deter- 
minations ſeem to have been drawn and adopted : but 
we ourſelves, as iſlanders, have applied them to ma- 
rine increaſes ; and have given our ſovereign the pre- 
rogative he enjoys, as well upon the particular rea- 
ſons before- mentioned, as upon this other general 
ground of prerogative, which was formerly remarked, 
that whatever hath no other owner is velted by law in 
the king. See PREROGATIVE. 
OCCUPANT, in law, the perſon that firſt ſeizes 
or gets poſſeſſion of a thing. 
OCCUPATION, in a legal ſenſe, is taken for uſe 
or tenure ; as in deeds it is frequently ſaid, that ſuch 
lands are, or were lately, in the tenure of occupa- 


or myſtery, 

OCCUPIERS 2# WaLLixG, a term uſed in the ſalt- 
works for the perſons who are the ſworn officers that 
allot in particular places what quantity of ſalt is to be 
made, that the markets may not be overſtocked, and 
lee that all is carried fairly and equally between the 
lord and the tenant, 

OCEAN, in geography, that vaſt collection of 
ſalt and navigable waters, in which the two continents, 
the firſt including Europe, Aſia, and Africa, and the 
laſt America, are incloſed like iſlands. 

The ocean is diſtinguiſhed into three grand divi- 
00s. 1. The Atlantic ocean, which divides Europe 
and Africa from America, which is generally about 
3000 miles wide. 2. The Pacific ocean, or South- 
lea, which divides America from Aſia, and is gene- 
ally about 10,000 miles over. And, 3. The Indian 
tan, which leparates the Eaſt Indies from Afri- 
ca; which is 3000 miles over. The other ſeas, which 
are called oceans, are only parts or branches of theſe, 
and uſually receive their names from the countries they 
order upon, 

For the ſaltneſs, tides, Oc. of the ocean, ſee the 
articles Sza, Tipes, e. 
, OCEANUS, in Pagan mythology, the ſon of Cæ- 
i and Terra, the huſband of Thetis, and the father 
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of the Rivers and Fountains. The ancients called Ocellus 


tion of ſuch a perſon. —It is likewiſe uſed for a trade 
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him the Father of all things, imagining that he was 
produced by Humidity, which, according to Thales, 
was the firſt principle from which every thing was pro- 
duced, Homer repreſents Juno vifiting him at the re- 
moteſt limits of the earth, and acknowledging him and 
'Thetis as the parents of the gods. He was repre 

ſented with a bull's head, as an emblem of the rage 
and bellowing of the ocean when agitated by a ſtorm. 

OCELLUS he Lucaxian, an ancient Greek phi- 
loſopher of the ſchool of Pythagoras, who lived before 
Plato. His work mT«g: rv aeg, or © the Univerſe,” is 
the only piece of his which is come down entire to us; 
and was written originally in the Dorci diale&, but 
was tranſlated by another hand into the Attic. Wil- 
liam Chriſt ian, and after him Lewis Nogarola, tranſla- 
ted this work into Latin; and we have feveral edi- 
tions of it, both in Greek and Latin. 

OCHLOCRACY, that form of government where- 
2 the populace have the chief adminiſtration of af- 

airs. 

OC HRE, in natural hiſtory, a genus of earths, 
ſlightly coherent, and compoſed of fine, ſmooth, ſoft, 
argillaceous particles, rough to the touch, and readily 
diſſuſible in water. Ocbres are of various colouts, as 
red, blue, yellow, brown, green, &c. 

OCKLEY (Simon), a learned orientaliſt, was born 
at Exeter, in 1678, and educated at Queen's college, 
— where he diftinguiſhed himſelf by his in- 


tenſe application to literature. At the uſual time he 


took the degrees in arts, and that of bachelor in di- 
vinity ; but marrying very young, was precluded from 
a fellowſhip in his college, and this occaſioned his be- 


ing afterwards involved in many difficulties. In 1705, 


he was preſented to the vicarage of Swaveley in Cam- 
bridgeſhire ; and in 1711, he was choſen Arabic pro- 
feſſor of the univerſity ; but afterwards had the miſ- 


fortune to be confined for ſome time in Cambridge- 


caſtle for debt. The above preferments, however, he 
enjoyed till his death, which happened on the gth of 
Auguſt 1720. He wrote, 1. Introductio ad Linguas 
Orientales. 2. The hiſtory of the preſent Jews through- 
out the world; tranſlated from the Italian of Leo Mo- 
dena, a Venetian rabbi. 3. The improvement of hu- 
man reaſon, exhibited in the life of Hai Ebn Yokdhan, 
tranſlated from the Arabic. 4. An account of South- 
weſt Barbary, containing what is moſt remarkable in 
the kingdoms of Fez and Morocco; written by a per- 
ſon who had been a ſlave there a conſiderable time, and 
tranſlated from his manuſcript. 5. The biſtory of the 
Saracens, collected from the moſt authentic Arabic 
authors, in 2 vols 8/20, He was not only well ſkilled 
in the learned languages; but alſo in the modern, as 
French, Spaniſh, Italian, &c. | 

OCTAETARIDES, inchronology, denotes a cycle 
of eight years, at the end of which three entire lunar 
months were added. This cycle was uſed at Athens 
till Meton diſcovered the golden number. 

OCTAGON, or OcToGox, in geometry, is a figure 
of eight ſides and angles; and this, when all the ſides 
and angles are equal, is called a regular cctagon, or one 
that may be inſcribed in a circle. 

OcTacon, in fortification, denotes a place that. has 
eight baſtions. See Fox TITIcATiox. 

OCTAHED RON, or Ocrakpso, in geometry, 
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one of the five regular bodies, conſiſting of eight equal 
and equilateral triangles. 

- OCTANDRIA (err, „eight,“ and av, a“ man, 
or huſband,” ) the eighth claſs in Linnæus ſexual ſyſtem; 
conſiſt ing of plants with hermaphrodite flowers, which 
are furniſhed with eight ſtamina, or male organs of ge- 
neration, See BoTany, p. 1292. 

OCTANT, or OcrTiLe, in aſtronomy, that aſpect 
of two planets, wherein they are diſtant an eighth part 
of a circle, or 45, from each other. 

OC TAP LA, in matters of ſacred literature, de- 
notes a polyglot bible, conſiſting of eight columus, 
and as many different verſions of the ſacred text; viz. 
the original Hebrew both in Hebrew and Greek cha- 
raters, Greek verſions, &c. 

OCTATEUCH, an appellation given to the eight 
firſt books of the Old Teſtament. 

_ OCTAVE, in muſic. See IxnTERvAL. 

OCTOBER, in chronology, the tenth month of 
the Julian year, conſiſting of 31 days; it obtained the 
name of October, from its being the eighth month in 
the kalendar of Romulus, | 

OCTOSTYLE, in the ancient architecture, is the 
face of an edifice adorned with eight columns. 

OCULUS, the Exs, in auatomy. See there, 
n? 406. 

Ocurus Beli, in natural hiſtory, one of the ſemi- 
pellucid gems, of a greyiſh white colour, variegated 
with yellow, and with a black central nucleus : it 
is of a roundiſh form, and its variegations very bean- 
tifully repreſent the pupil and iris of the eye ; whence 
the name, 

OcvLus Cati. See AsTERA. 

Ocvrus Mundi, one of the ſemi-pellucid gems, of 
a whitiſh-grey colour, without any variegations. 

OCY MUM, Bnas1L ; a genus of the gynoſpermia 
order, belonging to the didynamia cla of plants. 
There are eight ſpecies, all of them natives of warm 
climates, riſing from fix inches to two feet in height, 
and having a ſtrong aromatic ſmell, reſembling that of 


cloves. One of the ſpecies is uſed in the kitchen, par- 


ticularly by the French cooks, who make great uſe of 
it in their ſoups and ſauces. This riſes about ten 
inches high, ſending out branches by pairs oppoſite, 
from the bottom; the ſtalks and branches are four- 
cornered ; the leaves are oval, ſpear- ſhaped, ending in 
acute points, and are indented on their edges; the 
whole plant is hairy, and has a ftrong ſcent of cloves 
too powerful for moſt perſons, but to ſome it is very 
agreeable. "Theſe plants are propagated by ſeeds, 
and will thrive in this country in the open air, and will 
_ ripen their ſeeds if placed in a ſtove or airy glaſs- 
caſe. | | 
OCZAKROW, or Oczaxorr, a town of Turky in 
Europe, and capital of a Sangiack of the ſame naine, 
inhabited by Tartars. During a late war, here was a 
Turkiſh garriſon of 20,000 men. However, it was ta- 
ken by the Ruſſians in 1737, and all thoſe that refiſted 
were put to the ſword. The Ruſſians themſelves loſt 
18,000 men in the aſſault. The Turks returned the 
jame year with 70,000 men to retake it; but were ob- 
liged to retire, after the loſs of 20,000, In 1738, the 
F.uſtans withdrew their garriſon, and demoliſhed the 
fortifications, It 1s ſeated on the river Bog, to the 
welt of the Nieper, or rather where they both unite 
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and fall into the Black Sea. It is 42 miles ſouth-weſt 
of Bialagrod, and 190 north by eaſt of Conſtant 
E. Long. 30. o. N. Lat. 46. 30. 

ODA, ia the Turkiſh ſeraglio, ſignifies a claſs or. 
der, or chamber. The grand ſignior's pages ae di. 
vided into five claſſes or chambers. The firit, which 
is the loweſt in dignity, is called the great oda, from 
the great number of perſons that compole it: theſe 
are the juniors, who are taught to read, write, and 
ſpeak the languages. The ſecond is called the 4 
oda, where, from the age of 14 or 15 years, till about 
20, they are trained up to arms, and the ſtudy of all 
the polite learning the 'Turks are acquainted with, The 
third chamber, called Aar oda, conſiſts of 200 pages, 
which, beſides their other exerciſes, are under the 
command of the N and ſerve in the pan- 

ourth conſiſts only of 24, who 
are under the command of the khazineda-bachi, and 
bave charge of the treaſure in the grand fignior's 
apartment, which they never enter with cloaths that 
have pockets. The fifth is called 4as-oda, or privy- 
chamber; and is compoſed of only 40 pages who attend 
in the prince's chamber. Every night eight of theſe 
pages keep guard in the grand ſignior's bed-chamber, 
while he ſleeps: they take care that the light, which 
is conſtantly kept in the room, does not glare in his 
eyes, leſt it ſhould awake him; and if they find him 
diſturbed with troubleſome dreams, they cauſe him to 
be awaked by one of their agas. 

Ova-Bachi, or Odd»baſſi,, among the Turks, an 
officer equivalent to a ſerjeant or corporal among us. 

ODE, in poetry, a ſong, or compoſition proper to 
be ſung. See PotTky. a 

OD ENS EE, a conſiderable town of Denmark, in 


inople. 


the Iſſe of Funen, with a biſhop's ſee. E. Long. 10. 


27. N. Lat. 55. 28. 

ODER, a river of Germany, which has its ſource 
near a town of the ſame name in Sileſia, and on the 
confines of Moravia, It runs north through that 
province, and then into the Marche of Brandenburg 
and Pomerania, where it forms a large lake, afterwards 
falling into the Baltic Sea by three mouths ; between 
which lie the iſlands Uſedom and Wolin. It paſſes by 
ſeveral towns ; as Ratibor, Oppelen, Breſlau, Glogau, 
and Croſſen, in Sileba ; Francfort, Lebus, and Cu- 
ſtrin, in Brandenburg; and Gartz, Stetin, Cammin, 
Wallin, Uſedom, and Wolgaſt, in Pomerania. 

ODEUM, in Grecian antiquity, a mulic-theatre, 
built by Pericles; the inſide of which was filled with 
ſeats and ranges of pillars, and on the outſide the 
roof deſcended ſhelving downwards from a point in the 
centre, with many bendings, in imitation of the king 
of Perſia's pavilion. Here the muſical prizes were con- 
tended for; and here alſo, according to Ariſtophanes, 
was a tribunal, 

De Obio et Atia. See Falſe ImprISONMENT. | 

The writ de odio ct atia was anciently uſed to be di- 
rected to the ſheriff, commanding him to inquire whe- 
ther a priſoner charged with murder was committed 
upon juſt cauſe of ſuipicion, or merely propter adium et 
atiam, for hatred and ill-will; and if upon the inqui“ 
ſition due cauſe of ſuſpicion did not then appears then 
there iſſued another writ for the ſheriff to admit bim 
to bail. This writ, according to Bracton, ought ” 
to be denied to any man; it being expreſsly ordere 


to 


Ol 
l 
Odic 


J 


jm But the ſtatute of Gloceſter, 6 Edw. 


O E D 
ade out gratis, without any denial, by magna 
3 26. =D ſtatute Weſtm. 2. 1 Edw. I. c. 29. 
. c. g. reſtrain- 
ad it in the caſe of killing by miſadventure or felt. 
Jefence, and the ſtatute 28 Edw. III. c. 9. aboliſhed 
it in all caſes whatſoever: but as the flat. 42 Ed. III. 
c 1. repealed all ſtatutes then in being, contrary to 
the great charter, Sir Edward Coke 1s of opinion that 
the writ de odio et atia was thereby revived. See Ha- 
Bras Corpus. * 

ODO (St), ſecond abbot of Clugni in France, was 
illuſtrious for learning and piety in the 10th century. 
The ſanRity of his life contributed greatly to enlarge 
the congregation of Clugni; and he was ſo eſteemed, 
that popes, biſhops, and ſecular princes, uſually choſe 
him the arbiter of their diſputes. He died about the 
year 942, and his works are printed in the Bibliotheque 
of Clugni. 

my Cantianus, fo called as being a native of Kent, 
in England, was a Benedictine . in the 12th cen- 
tury, in which order his learning and eloquence raiſed 
him to the dignity of prior and abbot. Archbiſhop 
Becket was his friend, and his panegyric was made by 
John of Saliſbury, He compoſed Commentaries on 
the Pentateuch, and the Second Book of Kings; Moral 
Reflections on the Pſalms; treatiſes intitled, De onere 
Philiſtim; De moribus Eccleſtaſticis ; De vitiis et vir- 
tutibus Anima, &c. | 

ODONTALGIA, the TooTHAcn. See Meni- 
cine, no 314. and p. 4869. 


ODONTOIDE, in anatomy, an appellation given 


to the proceſs of the ſecond vertebra of the neck, from 
its reſemblance to a tooth. 

ODOROUS, or Opor1FERovs, appellations given 
to whatever ſmells ſtrongly, whether they be fetid or 
agreeable ; but chiefly to things whoſe ſmell is briſk 
and agreeable. 

ODYSSEY, a celebrated epic poem of Homer, 
wherein are related the adventures of Ulyſſes in bis re- 
turn from the ſiege of Troy. | 

OECONOMICS, the art of managing the affairs 
of a family, or community; and hence the perſon who 
takes care of the revenues and other affairs of churches, 
monaſteries, and the like, is termed &c09945. 

OECONOMY, denotes the prudent conduR, or diſ- 
creet and frugal management, whether of a man's own 
eltate, or that of another. 

Animal Oxcoxomy, comprehends the various ope- 
rations of nature in the generation, nutrition, and pre- 


Gene . . , 
1 ſervation of animals 7. The doctrine of the animal 
„ac. Economy is nearly connected with phyſiology, which 


explains the ſcveral parts of the human body, their 
llructure, uſe, Ke. See AnaTony and MEicine. 
OECUMENICAL, ſignifies the ſame with gene- 
ral or univerſal; as, ecumenical council, biſhop, &c. 
OEDEMA, or PaiteGmaTtic Tumovus, in medi- 
hs and ſurgery, a ſort of tumour attended with pale- 
uels and cold, yielding little reſiſtance, retaining the 
Print of the finger when preſſed with it, and accompa- 
wed with little or no pain. 
le = tumour obtains no certain ſituation in any pat- 
wag part of the body, fince the head, eye: ids, 
Mia” and ſometimes part, ſometimes the whole body, is 
- d with it. When the laſt mentioned is the caſe, 
Patient is ſaid to be troubled with a cachexy, leu- 


(5461 J 


O EN 


cophlegmatia, or dropſy. But if any particular part Oedipus 
is more ſubject to this diſorder than another, it is cer- 
tainly the feet, which are at that time called fave/led or 
edematous feet. : 

OEDIPUS, the unfortunate king of Thebes, whoſe 
hiſtory is partly fabulous, flouriſhed about 1266 B. C. 
It is ſaid he was given by his father to a ſhepherd, 
who was ordered to put him to death, in order to 

revent the misfortunes with which he was threatened 
by an oracle. But the ſhepherd being unwilling ta 
kill him with his own hands, tied him by the 
feet to a tree, that he might be devoured by. wild 
beaſts. The infant was, however, found in this ſitua- 
tion by another ſhepherd named Phorbas, who carried 
him to Polybus king of Corinth; where the queen, 
having no children, educated him with as much care 
as if he had been her ſon. When he was grown up, 
he was informed that he was not the ſon of Polybus: 
on which, by order of the oracle, he went to ſeek for 
his father in Phocis; but ſcarce was he arrived in that 
country, when he met his father on the road, and 
killed him without knowing him. A ſhort time after, 
having delivered the country from the monſter called 
the Sphinx, he married Jocaſta, without knowing that 
ſhe was his mother, and had four children by her; but 
afterwards being informed of his inceſt, he quitted the 
throne, and, thinking bimfeff unworthy of the light, 
put out his eyes. Eteocles and Polynices, who were 
celebrated amongſt the Greeks, were born of this in- 
ceſtuous marriage. | 

OELAND, an iſland of Sweden, ſeated on the 
Baltic ſea, between the continent of Gothland and 
the iſle of Gothland, in between 56® and 57 of north 
latitude, and between 17“ and 189 of ealt longitude, 
It is about 60 miles in length, and 15 in breadth; 
having a wholeſome air, and a fertile ſoil, with rifing 
hills, and ſeveral caſtles. It has no town of any great 
note. 

OENANTHE, wATER DROPWORT ; a genus of 
the digynia order, belonging to the pentandria claſs 
of plants. There are five ſpecies; of which the moſt 
remarkable is the crocata, or hemlock dropwort, 
growing frequently on the banks of ditches, rivers, 
and lakes, in many parts of Britain. The roots and 
leaves of this plant are a terrible poiſon ; ſeveral per- 
ſons have periſhed by cating it through miſtake, ei- 
ther for water-parfnips or for celery, which laſt it re- 
ſembles pretty much in its leaves. So exccedingly 
deleterious is this plant, that Mr Lightfoot tells us, 
he has heard the late Mr Chriſtopher d'Ehret, the 
celebrated botanic painter, ſay, that while be was 
drawing it, the ſmell or effluvia only rendered him ſo 
giddy, that he was ſeveral times obliged to quit the 
room, and walk out in the freſh air to recover himſelf; 
but recolle&ing at laſt what might be the probable 
cauſe of his repeated illneſs, he opened the door and 
windows of the room, and the free air then enabled 
him to finiſh his work without any more returns of 
the giddineſs. Mr Lightfoot informs us, that he 
bas given a ſpoonful of the juice of this plaut to a 
dog, but without any other effect than that of making 
him very fick and ſtupid. In abuut an bour he re- 


Oenanthe. 


covered; and our author has ſeen a goat eat it with 


impunity. Lo ſuch of the human ſpecies as have un- 
fortunately cat any part of this plant, a vomit is the 
moſt 
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Oenoptæ moſt approved remedy. 


OENOPTE, in Grecian antiquity, a kiad of 
cenſors at Athens, who regulated entertainments, 
and took care that none drank too much, nor too 
little. 

OENOTHERA, Txtz-eriMROSE ; a genus of 
the monogynia order, belonging to the octandrĩa 
claſs of — There are ſeven ſpecies; the moſt 
remarkable of which are, | 

1. The biennis, or common biennial tree - primroſe. 
It hath a long, thick, deeply-ftriking root; crowned 
with many large, oval, ſpear-ſhaped, plane, ſpreading 
leaves; upright, thick, firm, rough, hairy ſtems, riſing 
three or four feet high; garniſhed with long, narrow, 
lanceolate, cloſe-fitting leaves, irregularly; and at all 
the axillas, from the middle upwards, large bright- 
yellow flowers. 

2. Octovalvis, or octovalved, ſmooth, biennial tree- 
primroſe, hath upright, firm, ſomewhat hairy ſtems, 
riſing a yard high; oblong, ſpear-ſhaped, pointed, 
plane, ſmooth leaves; and at the axillas large bright- 
yellow flowers. 

3. The fruticoſa, or ſhrubby, narrow-leaved, peren- 
nial tree-primroſe, hath long thick roots; upright, 
under-ſhrubby like red ſtems, two or three feet high; 
ſpear-ſhaped, lightly-indented leaves; and at the 
axillas pedunculated cluſters of yellow flowers, ſuc- 
cecded by pedicellated, acute-angled capſules. 

4. The pumila, or low perennial tree-primroſe, hath 
fibrous roots, crowned with many oval, ſpear-ſhaped, 
cloſe-fitting leaves; ſlender herbaceous ſtems 10 or 12 
inches long ; garniſhed with ſpear-ſhaped, blunt, ſmooth 
leaves, having very ſhort foot - ſtalks; and at the axillas 
ſmalliſh bright-yellow flowers, ſucceeded by acute- 
angled capſules. 

All theſe plants flower very profuſely in June and 
July, coming out almoſt half the length of the ſtalks 
from the axillas; and as the ſtalk advances in flature, 
new flowers are produced, ſucceeding thoſe below; in 
which order the plants continue flowering from about 
mid{ummer till October: each flower is moderately 
large and conſpicuous, conſiſting of four plane petals, 
which with the calix forms a very long tube below, 
and ſpreading above, generally expand moſt towards 
the evening; and are ſucceeded by plenty of ſeed in 
autumn for propagation. 

Theſe plants are exotics from America; but are all 
very hardy, proſper in any common ſoil and fituation, 
and have been long in the Engliſh gardens, eſpecially 
the three firſt ſorts; but the œnothera biennis is the 
moſt commonly known. . 

The firſt and ſecond ſpecies are biennial, and the 
third and fourth are perennial in reot. | 

They are proper to be employed as plants of orna- 
ment for embelliſhing the pleaſure- garden; they may 
be placed any-where, and will effect a very agreeable 
variety three or four months with their plentiful blow 
of flowers. 


The biennial kinds muſt be raiſed annually from. 


ſeed, for they totally periſh after they have flowered. 
But the perennials, once raiſed, continue for years by 
the root, | 

The propagation of all the forts is by ſeed, and the 
perennials alſo by parting the roots. 


OENOTRIA, an ancient name of Italy; ſo called 


from the Oenotri, (Virgil); inhabitin 

ſtum and — (Gris) Griginauy Abs 
(Dionyſius Halicarnaſſæus), who came under the * 
duct of Oenotrus ſon of Lycaon, 17 generations be. 
fore the war of Troy, or 459 years, at 27 years ack 
generation, and gave name to the people. Cato de 
rives the name from Oenotrus, king of the Sabines and 
Etruſcans ; but Varro from Oenotrus, king of the 
Latins; and Servius from the Greek name for wine. 
for which Italy was famous ; of which opinion % 
Strabo, 

OENOTRIDES (Strabo, Pliny), two ſmall iſlands 
in the Tuſcan ſea, over-againſt Velia, a town of Ly. 
canis, called Pontia and Iſcia; now Penza and Iſchta 
on the coaſt of the Principato Citra, or to the weſt of 
Naples. So called from the Oenotri, an ancient people 
of Italy. 

OESEL, an iſland of the Baltic ſea, at the en. 
trance of the gulf of Livonia. It is about 70 miles 
in length, and 50 in breadth, and contains 10 pariſhes, 
It is defended by the fortreſſes of Airenſburg and 
Sonneburg. It is in between 22® and 24* of eaſt 
— and between 58“ and 59 of north lati. 
tude. | 

OESOPHAGUS, in anatomy, the GuLa, or Gal. 
let, is a membranaceous canal, reaching from the 
fauces to the ſtomach, and conveying into it the food 
taken in at the mouth. See AnaTonr, no 353. 

OESTRUS, in zoology, a genus of inſects be- 
longing to the order of diptera. It has no mouth; 
but three punctures, without trunk or beak: Antennz 
taper, proceeding from a lenticular joint. There are 
five ſpecies. | 

I. Bovis, the breeze or gad-fly. Thorax yellow, 
with a black tranſverſe line between the wings: Ab- 
domen tawny, with fine black tranſverſe lines; laſt 
ſegment black: Wings white, with a brown tranl- 
verſe line, and three brown ſpots. Size of the large 
blue fly. Depoſits its eggs under the ſkin on the 
backs of oxen, where the maggots are nouriſhed the 
whole winter till the month of June; and plague the 
cattle ſo all the ſummer, that they are obliged to fly 
for refuge into the water, and dare not quit it the 
whole day. 

2. The bæmorrhoidalis. Body long, black, covered 
with tawny hair; middle of the thorax leſs haity; 
wings immaculate; antennæ very ſhort: Length halt 
an inch. Depoſits its eggs in the rectum of horls, 
and occaſions great torment. 

3. Ovis, the grey fly. Spotted with black; front 
pale yellow; legs browniſh; wings with ſhort black 
veins: Length half an inch. Breeds in the frontal 
ſinus of ſheep; where the maggots, hatched from the 
eggs, lodge the whole winter, vellicating the internal 
membranes, and often bringing on death, 

5. The naſalis. Body black; but the head, thora%, 
and abomen, covered with pale-red hair, excep! the 
ſirſt ſegment of thè latter, which is covered with _ 
hair; the wings immaculate. Breeds in the fauces 0 
horſes, entering by their noſe, 5 

5. The tarandi. Thorax yellow; with a black line 
between the wings, which are immaculate: 1 
tawny, laſt ſegment black. Infeſt the back of! 
rein- deer, ſo as greatly to retard the breed. K 
rein · deer of Lapland are obliged every year to fly * 
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the Alpine mountains, to eſcape the purſuit of theſe 


W ag,; yet a fourth part of their number periſh by 
4 _—_— — years old; tlie reſt are emaciated, and 
have their ſkins ſpoiled. a 

OETA (Strabo, Ptolemy), a mountain of Theſſaly, 
extending from Thermopylz weſtward to the Sinus 
Ambracius, and in ſome meaſure cutting at right 
angles the mountainous country ſtretching out be- 
tween Parnaſſus to the ſouth, and Pindus to the north. 
At Thermopylæ it is very rough and higb, riſing and 
ending in ſharp and ſteep rocks, affording a narrow 
paſſage between it and the ſea from Theſſaly to Lo- 
cris, (Strabo): with two paths over it; the one above 
'Trachis, very ſteep and high; the other through the 
country of the Enianes, much eafier and readier for 
travellers; by this it was that Leonidas was attacked 
in rear by the Perſians, (Pauſanias). Here Hercules 
laid himſelf on the funeral pile, (Silius Italicus, Ovid); 
the ſpot thence called Pyra, (Livy): who ſays, that 
the extreme mountains to the eaft are called Oeta; 
and hence the poets allege, that day, night, ſun, and 
{tars, aroſe from Oeta, (Seneca, Statius, Silius Italicus, 
Catullus, Virgil's Culex.) Circumſtances which ſhew 
the height of this mountain. 

OETING, a town of Germany, in Upper Bavaria, 
under the juriſdiction of Burkhauſen. It is divided 
into the upper and the lower town, and ſeated on the 
river Inn, eight miles weſt — Burckhauſen. 3 
12. 47. N. Lat. 48. 0. There is a great reſort 
— to the old chapel. 

Osrixd, or Oetingen, a town of Germany, in the 
circle of Suabia, and capital of a county of the ſame 
name, ſeated on the river Wirnitz. E. Long. 10. 45. 
N. Lat. 48. 52. 

oped. ng, county of Germany, in the circle of 
Suabia, bounded on the north and eaſt by Franconia; 
on the ſouth by the duchy of Neuburg; and on the 
weſt by that of Wirtemberg. It is about 40 miles 
{rom eaſt to weſt, and 20 from north to ſouth. 

OFFA's-DykE, an entrenchment caſt up by Offa, 
a Saxon king, to defend England againſt the incur- 
lions of the Welch. It runs through Herefordſhire, 
1 Montgomery ſhire, Denbighſhire, and Flint- 

—_ 

OFFANTO, a river of Italy, in the kingdom of 
Naples. It riſes in the Appenine mountains, in the 
Tarther Principato; and paſſing by Conza, and Monte 
Verde, it afterwards ſeparates the Capitanata from the 
Baſilicata and the Terra-di-Barri, and then it falls into 
the gulf of Venice, near Salpe. - 

OFFENCE, in law, an a& committed againſt the 
au, or omitted where the law requires it. 

OFFICE, a particular charge or truſt, or a dignity 
attended with a public function. See Hoxour.— 
The word is primarily uſed in ſpeaking of the offices 
o Judicature and policy z as the office of ſecretary of 
ltate, the office of a ſheriff, of a juſtice of peace, &c. 

Orricg alſo Ggnifies a place or apartment ap- 
boluted for officers to attend in, in order to diſcharge 
licir reſpective duties and employments; as the ſe- 
erctary's office, ordnance-office, exciſe-office, ſignet- 
nee, paper- office, pipe · office, fix-clerks office, &c. 

*FICE, in architecture, denotes all the apart- 


ments appointed for the neceſſary occaſions of a pas 
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lace or great houſe; as kitchen, pantries, eonfectiona- 
ries, &c. 

OFpr1ce, in the canon-law, is uſed for a benefice that 
has no juriſdiction annexed to it. 

Duty upon Orricks and Penſions, a branch of the 
king's extraordinary perpetual revenue, conſiſting in a 

payment of 18. in the pound (over and above all other 
duties) out of all ſalaries, fees, and perquilites, of 
offices and penſions payable by the crown. This 
highly-popular taxation was impoſed by ſtat. 31 Geo. II. 
c. 22. and is under the direction of the commiſſioners 
of the land- tax. 

OFFICER, a perſon poſſeſſed of a poſt or office. 
See the preceding article. 

The preat officers of the crown, or ſtate, are, The 
lord high-ſteward, the lord high-chancellor, the lord 
high-treaſurer, the lord-prefident of the council, the 
lord privy-ſeal, the lord-chamberlain, the lord high- 
conſtable, and the earl-marſhal ; each of which ſee under 
its proper article. 

Non-commiſſioned Orxicers, are ſerjeant- majors, 
quarter-maſter ſerjeants, ſerjeants, corporals, drum 
and fife majors; who are nominated by their reſpec- 
tive captains, and appointed by the commanding 

officers of regiments, and by them reduced without a 
court-martial. 

Orderly non-commiſſioned Orrictrs, are thoſe who 
are orderly, or on duty for that week; who, on hear- 
ing the drum beat for orders, are to repair to the 
place appointed to receive them, and to take down 
in writing, in the orderly book, what is dictated by 
the adjutant, or ſerjeant-major: they are then im- 
mediately to ſhew theſe orders to the officers of the 
company, and afterwards warn the men for duty. 

Flag Orricers. See Flac Offcers, and Abut- 
RALS, 

General Orriekxs, are thoſe whoſe command is 
not limited to a fingle company, troop, or regiment; 
but extends to a body of forces compoſed of ſeveral 
regiments: ſuch are the general, lieutenant-general, 
major- general, and brigadier. | 

Orricess of the Houſehold. See the article Hovse- 
HOLD. 

Staff Orrrcers, are ſuch as, in the king's preſence, 
bear a white ftaff, or wand; and at other times, on 
their going abroad, have it carried before them by a 
footman bare-headed: ſuch are the lord- ſteward, lord- 
chamberlain, lord-treaſurer, &c. 

The white ſtaff is taken fer a commiſſion; and, at 
the king's death, each of theſe officers breaks his ſtaff 
over the hearſe made for the king's body, and by this 
means lays down his commiſſion, and diſcharges all his 
inferior officers. 

Subaltern Orrictrs are all who adminiſter juſtice 
in the name of ſubjects; as thoſe who act under the 
earl-marſhal, admiral, &c. In the army, the ſubaltern 
officers are the lieutenants, cornets, enſigns, ſerjeants, 
and corporals. 

OFFICIAL, in the canon-law, an ecclefiaftical 
judge, appointed by a biſhop, chapter, abbot, &c. 
with charge of the ſpiritual juriſdiction of the dio- 
ceſe. 

Oex1ciAL is alſo a deputy appointed by an arch- 
deacon as his aſſiſtant, who fits as judge in the arch- 

ö 1 deacon's 
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OFFICINAL, in pharmacy, an appellation given 


| to ſuch medicines, whether ſimple or compound, as 


are required to be conſtantly kept in the apothecaries 
ſhops. The officinal /imples are appointed, among us, 
by the college of phyſicians; and the manner of ma- 
king the compoſitions directed in their diſpenſatory. 
See PuARMAcx. | 

OFFING, or Orr, in the ſea- language, that part 
of the ſea a good diſtance from ſhore, where there 
is deep water, and no need of a pilot to conduct the 
ſhip: thus, if a ſhip from ſhore be ſeen ſailing out to 
ſeaward, they ſay, he flands for the offing ; and if a 
ſhip, having the ſhore near her, have another a good 
way without her, or towards the ſea, they ſay, hat 
ſhip is in the offing. 

OFF-SETS, in gardening, are the young ſhoots 
that ſpring from the roots of plants; which being 
carefully ſeparated, and planted in a proper ſoil, ſerve 
to propagate the ſpecies. | 

Orr-sErs, in ſurveying, are perpendiculars let fall, 
and meaſuring from the ſtationary lines to the hedge, 
fence, or extremity of an incloſure. 

OGEE, or O. G. in architecture, a moulding 
conſiſting of two members, the one concave, and the 
other convex; or of a round and hollow, like an 8. 
See ARCHITECTURE. 

- OGILBY (John), an eminent writer, was born in 
or near Edinburgh, about the 17th of November 1600. 
His father having ſpent his eſtate, and being priſoner 
in the King's Bench for debt, could contribute but 
little to his education; however, he obtained ſome 
knowledge in the Latin grammar, and afterwards ſo 
much money as to procure his father's diſcharge from 
priſon, and to bind himſelf an apprentice to a dancing- 
maſter in London; when, by his dexterity in his pro- 
feſſion, and his complaiſant behaviour to his malter's 
ſcholars, he obtained money to buy out the remainder 
of his time, and to ſet up for himſelf. But being af- 
terwards appointed to dance in the duke of Bucking- 
ham's great maſk, he by a falſe ſtep ſtrained a vein in 
the infide of his leg, which occafioned his being ever 
after ſomewhat lame. When Thomas earl of Strafford 
was made lord lieutenant of Ireland, he was entertain- 
ed as a dancing-maſter in his family, and made one of 
the earl's troop of guards ; at which time he compo- 
ſed a humorous piece called the Character of a Trooper. 
He was ſoon after appointed maſter of the revels in 
Ireland, and built a theatre at Dublin. About the 
time of the concluſion of the war in England, he left 
Ireland, and, being ſhipwrecked, came to London in a 
neceſſitous condition; but ſoon after walked to Cam- 
bridge, where, being aſſiſted by ſeveral ſcholars, he be- 
came ſo complete a maſter of the Latin tongue, that 
in 1649 he publiſhed a tranſlation of Virgil. He ſoon 
after learned Greek ; and in 1660 publithed in folio, 
a tranſlation of Homer's Iliad, with Annotations. A- 
bout two years after, he went into Ireland, where he 
was made maſter of the revels by patent. He then 
built another theatre in Dublin, which coſt him about 
1000]. He publiſhed at London in folio, a tranſlation 
of Homer's Odyſſey, with Annotations; and after- 
wards wrote two heroic poems, intitled the Ephe/iar 
Matron, and the Roman Slave. He next compoled 
the Carolics, an epic poem, in 12 books, in honour of 
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king Charles I. but this was entirely loſt in i}, 
London; when Mr Ogilby's . Wh fire of 0 
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was burnt down, and his whole fortune, except to the 


value of five pounds, deſtroyed. He, how 

procured his houſe to be — dt ſet up 1 
office within it, was appointed his majeſty's coſmo LI 
pher and geographic printer, and printed ſevera! 2s 
works, tranſlated or collected by himſelf and his oy 
ants, particularly hi: Atlas. He died in 1676, f 

OGIVE, in architecture, an arch or branch of 3 
Gothic vault ; which, inſtead of being circular, paſſes 
diagonally from one angle to another, and forms 2 
croſs with the other arches. The middle, where the 
ogives croſs each other, is called the key; being cut in 
form of a roſe, or a cul de lampe. Ihe members or 
mouldings of the ogives are called nerves, branches, or 
reins 5 and the arches which ſeparate the ogives, dolle 
arches. 

OGYGES, king of the Thebans, or, as others, of 
Ogygia and Actæ, afterwards called Bz:tia and 4. 
tica. He is recorded to have been the firſt founder of 
Thebes and Eleuſin. The famous deluge happened 
in his time, in which ſome ſay he periſhed with all his 
ſubjects, 1796 B. C. 

Oc vA, (Homer), the iſland of Calypſo; placed 
by Pliny in the Sinus Scylaceus, in the Ionian fea, 
oppolite to the promontory Lacinium; by Mela in the 
ſtrait of Sicily, calling it Zze; which others place 
at the promontory Circeium, and call it the iſland of 
Circe. 

OGcrc1a, the ancient name of Thebes in Bœotia; 
ſo called from Ogyges, an ancient king, under whom 
happened a great deluge, 1020 years before the firlt 
olympiad. : 

OHIO, a river of North America, called by the 
French the Beautiful River, has its ſource between the 
Allegany mountains and the lake Erie; and running 
ſouth-weſt through a moſt delightful country, as allo 
receiving many fwaller rivers in its paſſage, at length 
falls into the Miſſiſippi, in about 37 degrees of Jati- 
tude. The French had ſeveral forts on and near it; but 
the whole country through which it flows was ceded 
by the peace of 1763 to the Britiſh. 

O- HETEROA, one of the South Sea iſlands lately 
diſcovered, is fituated in W. Long. 150. 47. S. Lat. 
22. 27. It is neither fertile nor populous ; nor has 1t 
an harbour or anchorage fit for ſhipping, and the dil- 
poſition of the people is hoſtile to ſuch as viſit them. 

OIL, in natural hiſtory, an unctuous inflammable 
ſubſtance, drawn from ſeveral natural bodies, as animal 
and vegetable ſubſtances. | 

Animal oils are their fats, which are originally ve- 
getable oils : all animal ſubſtances yield them, toge- 
ther with their volatile ſalts, in diſtillation. 

Vegetable oils are obtained by expreſſion, infuſion, 
and diſtillation. 

The oils by expreſſion are obtained from the ſeed, 
leaves, fruit, and bark of plants; thus, the ſeed of mu- 
ſtard, and of the ſun-flower, almonds, nuts, beech- 
maſt, &c. afford a copious oil by expreſſion ; and the 
leaves of roſemary, mint, rue, wormwood, chyme, 
ſage, &c. the berries of juniper, olives, Indian cloves, 
nutmeg, mace, &c. the barks of cinnamon, latte 
and clove, yield a conſiderable proportion of eſſenti 
oil by diſtillation. 


The 
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The method of procuring oils by expreſſion is very 
Gmple: thus, if either ſwcet or bitter almonds, that are 
freſh, be pounded in a mortar, the oil may be forced 
out with a preſs, not heated: and in the ſame manner 
{ould the oil be preſſed from linſeed and muſtard. The 
avoiding the uſe of heat in 2 theſe oils, in- 
tended for internal medicinal uſe, is of great import- 
ance, -as heat gives them a very prejudicial rancid- 
Chis method holds of all thoſe vegetable matters 
that contain a copious oil, in a looſe manner, or in cer- 
tain cavities or receptacles z the fides whereof being 
broke, or ſqueezed, makes them let go the oil they 
contain: and thus the zeſt or oil of lemon - peel, orange- 
peel, citron-peel, & e. may be readily obtained by 
«ure, without the uſe of fire. But how far this me- 
mod of obtaining oils may be applied to advantage, 
ſeems not hitherto conſidered. It has been commonly 
applied to olives, almonds, linſeed, rape-ſeed, beech- 
maſt, ben-outs, walnuts, bay-berries, mace, nutmeg, 
&c, but not, that we know of, to juniper: berries, ca- 
ſhew-nuts, Indian cloves, pine apples, and many other 
ſubſlances that might be enumerated, both of foreign 
and domeſtic growth. It has, however, been of late 
ſucceſsfully applied to muſtard-ſeed, ſo as to extract a 
curious gold-coloured-oil, leaving a cake behind, fit 
for making the common table- muſtard. 

Certain dry matters, as well as moiſt ones, may be 
made to afford oils by expreſſion, by grinding them 
into a meal, which being ſuſpended to receive the va- 
pour of boiling water, will thus be moiſtened ſo as to 
afford an oil in the ſame manner as almonds; and thus 
an oil may be procured from linſeed, hemp-ſeed, let- 
tuce-ſced, white-poppy ſeed, &c. 

As to the treatment of oils obtained by expreſſion, 
they ſhould be ſuffered to depurate themſelves by ſtand- 
ing in a moderately cool place, to ſeparate from their 
water, and depoſit their fæces; from both which they 
ought to be carefully freed. And if they are not thus 
rendered ſufficiently pure, they may be waſhed well 
with freſh water, then thoroughly ſeparated from it 
again by the ſeparating-glaſs, whereby they will be 
rendered bright and clear. 

The next claſs of oils are thoſe made by infuſion, or 
decoction, wherein the virtues of ſome herb or flower 
is drawn out in the oil; as the oils of roſes, chamæ- 
mile, hypericum, alder, &. However, theſe require 
to be differently treated: thus, for the ſcented flowers, 
particularly roſes, inſolation does beſt ; becauſe much 
boiling would exbale their more fragrant parts; but 
vils impregnated with green herbs, as thoſe of chamæ- 
mile and alder, require long boiling, before they re- 
ceive the green colour deſired. And, in general, no 
vils will bear to be boiled any longer than there re- 
mains ſome aqueous humidity, without turning black. 

There are many compound oils prepared in the ſame 
manner, viz. by boiling and inſolation, and then ftrain- 
ing off the oil for uſe. 
he ſame contrivance has likewiſe its uſe in making 
ellences for the ſervice of the perfumer; not only where 
ticntial oils cannot be well obtained in ſufficient quan- 
utes, but alfo where they are too dear, The eſſential 
" of jcſamine-flowers, honey-ſuckles, ſweet-briar, 
ranakerofcs, lilies of the vallcy, &c. are either ex— 
'mcly dear, or ſcarcely obtainable by diſtillation ; 
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and, in ſome of them, the odorous matter is ſo ſubtile, 
as almoſt to be loſt in the operation. But if theſe 
flowers be barely infuſed in fine oil of nuts, or oil of 
ben, drawn without heat, and kept in a cool place, 
their ſubtile odorous matter will thus paſs into the oil, 
and richly impregnate it with their flavour. And theſe 
eſſences may be rendered ſtill more perfect by ſtraining 
off the oil at firſt put on, and letting it ſtand again, 
without heat, upon freſh flowers ; repeating the ope- 
ration twice or thrice. | 

Oils or fats may likewiſe be obtained, by boiliog 
and expreſſion, from certain animal-ſubſtances ; for the 
membranes which contain the fat, being chopped 
ſmall, and ſet in a pan over the fire, become fit for the 
canvas bag, and, by preſſure, afford a large quantity 
of fat; as we ſee in the art of chandlery, which thus 
extracting the oily matter, leaves a cake behind, com- 
monly called graves. 

As to the eſſential oils of vegetables, they are ob- 
tained by diſtillation with an alembic and a large re- 
frigeratory. Water muſt be added to the materials, 
in ſuſhcient quantity to prevent their burning ; and 
they ſhould be macerated or digeſted in that water, a 
little time before diſtillation. The oil comes over with 
the water; and either ſwims on the top, or ſinks to the 
bottom, according as it is ſpecifically heavier or lighter 
than water. 

This proceſs is applicable to the diſtilling of the eſ- 
ſential gils from flowers, leaves, barks, roots, woods, 
gums, and balſams, with a flight alteration of circum- 
ſtances, as by longer digeſtion, briſker diſtillation, &c. 
according to the tenacity and hardneſs of the ſubjeQ, 
the ponderoſity of the oil, &c. 

Eſſential oils may be divided into two claſſes, ac- 
cording to their different ſpecific gravities; ſome float- 
ing upon water, and others readily ſinking to the bot- 
tom. Thus, the eſſential oils of cloves, cinnamon, 
and ſaſſafras, readily fink ; whereas thoſe of lavender, 
marjoram, mint, &c, ſwim in water: the lighteſt of 
thele eſſential oils is, perhaps, that of citron-peel, 
which even floats in ſpirit of wine; and the heavieſt 
ſeems to be oil of ſaſſafras. 

For obtaining the full quantity of the more ponde- 
rous oils from cinnamon, cloves, ſaſſafras, &c. it is 
proper to reduce the ſubjects to powder; to digeſt this 
powder for ſome days in a warm place, with thrice its 
quantity of ſoft river-water, made very ſaline by the 
addition of ſea-ſalt, or ſharp with oil of vitriol; to uſe 
the ſtrained docoction, or liquor left behind in the ſtill, 
inſtead of common water, for freſh digeſtion ; to uſe 
for the ſame purpoſe the water of the ſecond running, 
after being cleared of its oil; not to diſtil too large a 
quantity of theſe ſubjects at once; to leave a conſide- 
rable part of the ſtill, or about one fourth, empty; to 
uſe a briſk fire, or a ſtrong boiling heat, at the firſt, 
but to ſlacken it afterwards ; to have a low ſtill-head, 
with a proper internal ledge and current leading to the 
noſe of the worm ; and, finally, to cohobate the wa- 
ter, or pour back the liquor of the ſccond running 
upon the matter in the ſtill, repeating this once or 
twice. 

The directions here laid down for obtaining the pon- 
derous oils to advantage, are eaſily transferred to the 

obtaining of the lighter; ſo that we need not dwell 
particularly upon them. 
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Many of the eſſential oils being dear, it is a very 
common practice to adulterate or debaſe them ſeveral 
ways, ſo as to render them cheaper both to the ſeller 
and the buyer. Theſe ſeveral ways ſeem reducible to 
three general kinds, each of which has its proper 
. of detection, viz. 1. With expreſſed oils. 
3 With alcohol. And, 3. With cheaper eſſential 
oils. ; 

If an eſſential oil be adulterated with an expreſſed 
oil, it is eaſy to diſcover the fraud; by adding a little 
ſpirit of wine to a few drops of the ſuſpected eſſential 
oil, and ſhaking them together ; for the ſpirit will 
diſſolve all the oil that is effential, or procured by di- 
Rillation, and leave all rhe expreſſed oil that was mix- 
ed with it, untouched. 

If an eſſential oil be adulterated with alcohol, or 
rectiſied ſpirit of wine, it may be done in any propor- 
tion, up to that of an equal quantity, without being 
eaſily diſcoverable either by the ſmell or tafte: the 
way to diſcover this fraud, is to drop a few drops of 
the oil into a glaſs of fair water; and if the oil be 
adultered with ſpirit, the water will immediately turn 
milky, and, by continuing to ſhake the glaſs, the whole 
quantity of ſpirit will be abſorbed by the water, and 


leave the oil pure at top. 


Finally, if an eſſential oil be adulterated by a chea- 
per eſſential oil, this is commonly done very artfully : 
the method is to put fir-wood, turpentine, or oil of 
turpentine, into the ſtill, along with the herbs to be 
diſtilled for their oil, ſuch as roſemary, lavender, ori- 
ganum, &c. and by this means, the oil of turpentine 
diſtilled from theſe ingredients, comes over in great 
quantity, and intimately blended with the oil of the 
genuine ingredient. The oils thus adulterated always 
diſcover themſelves in time, by their own flavour be- 
ing overpowered by the turpentine-ſmell: but the 
ready way to detect the fraud, is to drench a piece of 
rag, or paper, in the oil, and hold it before the fire ; 
for thns the grateful flavour of the plant will fly off, 
and leave the naked turpentine-ſcent behind. 

The virtues of oils being the ſame with thoſe of the 
ſubſtances from whence they are obtained, may be 
learned under their ſeveral articles. 


Method of Purifying Rancid O1Ls. See CHEMISTRY, 
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OINTMENT, in pharmacy. See Uncvenr. 
OKEHAM, the capital of Rutlandſhire, in Eng- 
land, ſeated in a rich and pleaſant valley, called the 
vale of Catmus. It is pretty well built, has a good 
church, a free-ſchoo], and an hoſpital, W. Long. o. 
45. N. Lat. 52. 40. 

OKINGHAM, Ocxincnam, or Woxingham, a 
large town of Berkſhire, in England, noted for the 
manufacture of filk ſtockings, W. Long. o. 50. N. 
Lat. 5 1. 26. 

OLAUS nmacnus, archbiſhop of Upſal in Sweden, 
ſucceeded his brother John Magnus in 1544. He 
appeared with great credit at the council of Trent in 
1546, and ſuſſered much afterward for the Catholic re- 
ligion. We have of his writing, A Hiſtory of the 
Mauners, Cuſtoms, and Wars of the Northern Nations 
of Europe. 

OLD-aGct. Sce LoncGtvity, 
OLv-/Man of the Mountain. See AssAsixs. 
OLDCASTLE (Sir John), called the Good Lord 
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read a letter before he had pen, ink and paper, ready 
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Cobham, was born in the reign of Edward 
was the firſt author as well as the firſt martyr amor 
the Engliſh nobility: he obtained his peerage by was 
rying the heireſs of that Lord Cobham who with 10 
much virtue and patriotiſm oppoſed the tyranny of 
Richard IT. By his means the famous ſtatute apaing 
proviſors was revived, and guarded againſt by — 
penalties; he was one of the leaders of the reformin 
party; was at great expence in procuring and diſper. 
fing copies of Wickliffe's writings among the people 
as well as by maintaining à number of his diſciples 1 
itinerant preachers, In the reign of Henry V. he was 
accuſed of hereſy; the growth of which was attriby. 
ted to his influence. Being a domeſtic in the king's 
court, the king delayed his proſecution that he might 
reaſon with him himſelf ; but not being able.to re. 
claim him to the church of Rome, he in great diſplea- 
ſure refigned him to its cenſure. He was apprehended 
and condemned for hereſy ; but eſcaping from the tower, 
lay concealed for four years in Wales, until the rumour 

a pretended conſpiracy was raiſed againſt him, and 
a price ſet upon his head: he was at laſt ſeized, and 
executed in St Giles's Fields; being hung alive in 
chains upon a gallows, and burned by a fire placed un- 
derneath. He wrote © Twelve Concluſions, addreſſed 
to the Parliament of —_— 

OLDENBURG (Henry), a learned German 
gentleman in the 179th century, was deſcended from the 
noble family of his name, who were earls of the county 
of Oldenburg, in the north part of Weftphalia for 
many generations, He was born in the duchy of 
Bremen in the Lower Saxony ; and during the long 
Englich parliament in king Charles I's, time, was ap- 
pointed conſul for his countrymen, at -London, after 
the uſupation of Cromwell: but being diſcharged of 
that employ, he was made tutor to the lord Henry 
O' Bryan, an Iriſh nobleman, whom he attended to the 
univerſity of Oxford, where he was admitted to ſtudy 
in the Bodleian library in the beginning of the year 
1656, when Cromwell was vice-chancellor. He was 
afterwards tutor to William lord Cavendiſh, and was 
acquainted with Milton the poet. During his reſi- 
dence at Oxford, be became alſo acquainted with the 
members of that ſociety there, which gave birth to the 
royal ſociety ; and upon the foundation of this latter, 
he was elected fellow ; and when the ſociety found it 
neceſſary to have two ſecretaries, he was choſen al- 
fiſtant-ſecretary to Dr Wilkins. He applied himſelf 
with extraordinary diligence to the buſineſs of his 
office, and began the publication of the Philoſophical 
TranſaQions with Ne 1. in 1664. In order to diſ- 
charge this taſk with greater credit to himſelf and the 
ſociety, he held a correſpondence with more than ſeventy 
learned perſons, and others, upon a vaſt variety of 
ſubjects, in different parts of the world. This fatigue 
would have been inſupportable, had not he, 23 he 
told Dr Liſter, managed it fo as to make one Jetter 
anſwer another, and that, to be always freſh, he never 


III. and olle, 


to anſwer it forthwith ; ſo that the multitude of bis 
letters cloyed him not, nor ever lay * his bow 
Among others, he was a conſtant correſpondent of Mr 
Robert Boyle, with whom he had a very intimate 


friendſhip; and he tranſlatcd ſeveral of that ingenious 
gentleman's works into Latin. * 


O L E L 5467 ] O L E 


Mr Oldenborg continued to publiſhthe Tranſactions, 


Wen . before, to Ne xxxvi. June 25, 1677. After which 


jcation was diſcontinued till the January fol- 
IK it was again reſumed by his ſucceffor in 
me ſecretary's office, Mr Nehemiah Grew, who car - 
ried it on till the end of February 1678. Our author 
dying at his houſe at Charleton, near Greenwich in 


Kent, in the month of Auguſt that year, was interred 
there. 


ith century, fon of a non-conformift miniſter, 
3 A 3 his father, and then ſent to Ed- 
mund-hall in Oxford. He became uſher to the free - 
ſchool at Croyden in Surry; where he received a 
viſit from the earls of Rocheſter and Dorſet, Sir 
| Charles Sedley, and other perſons of diſtinction, mere- 
ly upon the. reputation of ſome verſes which they 
ad ſeen in manuſcript. He was tutor to ſeveral 
entlemens ſons ſucceſfively ; and having ſaved a ſmall 
fun of money, came to London, and became a per- 
fe& votary to the bottle, being an agreeable com- 
panion. He was quickly found out here by the noble- 
men who had viſited him at Croydon, who brought 
him acquainted with Mr Dryden. He lived mottly 
with the earl of Kingſton at Holme-Pierpoint in Not- 
tinghamſhire, where he died of the ſmall-pox in 1683, 
in the zoth year of his age. His acquaintance with 
learned authors appears by his fatires againſt the 
Jeſuits, in which there is as mach learning as wit diſ- 
covered, Mr Dryden efteemed him highly. His works 
are printed in 2 vols 12mo. They chiefly conſiſt of 
ſatires, odes, tranſJations, paraphraſes of Horace and 
other authors, elegiac verſes, imitations, parodies, fa- 
miliar epiſtles, &c. 

OLDMuIXON (John) was deſcended from an an- 
cient family in Somerſetſhire : he was a violent party- 
writer and malevolent critc, who would ſcarcely have 
been remembered, if Pope, in reſentment of his abuſe, 
had not condemned bim to immortality in his Dun- 
ciad. His party-writings procured him a place in the 
revenue at Liverpool, where he died at an advanced 
age in the year 1745. Belides his fugitive temporary 
pieces, he wrote a hiſtory of the Stuarts in folio; a 
critical hiſtory of England, 2 vols 8 vo; a volume of 
poems, ſome dramatic pieces, &c.; none of them 
worthy of notice, his principal talent being that of 
falifying hiſtory. | 

Orp-wirz, or Vraſſe, Bee Lazrus. 

Orp. wirs Fiſh, See BaALiSTES, : 

OLEA, the OLive-TREE; a genus ofthe monogynia 
order, belonging to the diandria claſs of plants. 

There are two ſpecies, 1. The Europea, or common 
olive · tree, riſes with upright ſolid ſtems, branching 
numerouſly on every ſide, 20 or 30 feet high ; ſpear- 
ſhaped, {tiff, oppolite leaves, two or three inches 
Jon „and balf an inch or more broad; and at the 
3xilias {mall cluſters of white flowers, ſucceeded by 
oral fruit, : 

This ſpecies is the principal ſort cultivated for its 
Tut; the varieties of which are numerous, varying 
in lize, colour, and quality. 

It is a native of the ſouthern warm parts of Europe, 
and is cultivated in great quantities in the ſouth of 

rance, Italy, and Rona, for the fruit to make 
lle olive-0i), which is in ſo great repute, aud is jrauſ- 


OLDHAM (John), an eminent Engliſh poet in 


ported to all parts, to the great advantage of thoſe 
countries where the trees grow in the open ad: 
the green fruit is alſo in much efteem for pic \ ou of 
which we may ſee plenty in the ſhops. 

2. The capenſis, or cape box-leaved olive, riſes 
with ſhrubby ſtems, branching numerouſly from the 
bottom, fix or ſeven feet high; ſmall, oval, thick, 
ſtiff, ſhining leaves; and at the axillas ſmall claſters 
of whitiſh flowers; ſucceeded by ſmall fruit of in- 
ferior value. 

Theſe plants in this country muſt be kept princi- 
pally in pots for moving to ſhelter of a green-houſe 
in winter; for they are too render to — well in 
the open ground here: though ſometimes they are 
planted againſt a warm ſouth wall, and ſheltered oc- 
caſionally from froſt in winter, by mulching the roots, 
and matting their tops; whereby they may be pre. 


ſerved, and will ſometimes produce fruit for pickling :' 


a very ſevere winter, however, often kills or greatly 
injures their young branches; therefore let the prin- 
cipal part be potted in rich earth, and placed among 
the green-houſe ſhrubs, and managed as others of 
that kind. 

Theſe trees are often ſent over from Italy to the 
Italian warehouſes in London, along with orange- 
trees, &c. where pretty large plants may be purchaſed 
reaſonably, which ſhould be managed as directed for 
„ te ven that are imported from the ſame country. 
See C1TRUS, 

Their propagation here is commonly by layers. 

The laying is performed on the young branches in 
ſpring. Give plenty of water all ſummer, and they 
will {ſometimes be rooted fit for potting-off by autumn; 
but ſometimes they require two ſummers to be rooted 
effectually: when, however, they are properly rooted 
take them off early in antumn, and pot them ſeparate- 
ly, give water, and place them in the ſhade till they 
have taken freſh root; and in October remove them 
into the green-houſe, &c. 

Thoſe you intend to plant in the open ground, as 
before ſuggeſted, ſhould be kept in pots; in order to 
have occaſional ſhelter of a garden-frame two or three 
years, till they have acquired ſome ſize, and are hard- 
ened to the full air ; then tranſplant them into a warm 
border againſt a wall: mulch their roots in winter, and 
mat their tops in froſty weather. 

Olives have an acrid, bitter, extremely diſagreeable 
talte: pickled (as we receive them from abroad) they 
prove leſs difagreeable. The Lucca olives, which are 
ſmaller than the others, have the weakeſt taſte; the 
Spaniſh, or larger, the ſtrongeſt; the Provence, which 
are of a middling fize, are generally the molt eſteem- 
ed. 

The oil obtained from this fruit has no particular 
taſte or ſmell, and does not greatly differ in quality 
from oil of almonds. Authors make mention of two 
ſorts of this oil, one expreſſed from the olives when fully 
ripe, which is our common oil olive; the other, be- 
fore it has grown ripe; this is called eum immaturumy, 
and omphacinum. Nothing is met with in the ſhops 
under this name; and Lemery affirm:, that there is no 
ſuch oil, unripe olives yielding only a viſcid juice to the 
preſs. From the ripe fruit, two or three ſorts are ob- 
tained, differing in degree of purity : the pureſt runs by 
light preſſure; the remaining magma, heated and 1 7 
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Olcaginous ſed more ſtrongly, yields an inferior ſort, with ſome 


Oleron. 


dregs at the bottom, called amurca. All theſe oils 
contain a conſiderable quantity of aqueous moiſture, 
and a mucilaginous ſubſtance, which ſubject them to 
run into a putrid ſtate; to prevent this, the preparers 
add ſome ſca-ſalt, which, imbibing the aqueous and 
mucilaginous parts, ſinks with them to the bottom; by 
this means the oil becomes more homogene, and con- 
ſequently leſs ſuſceptible of alteration. In its paſſage 
to us, ſome of the ſalt, thrown up from the bottom by 
the ſhaking of the veſſel, is ſometimes mixed with and 
detained in the oil, which, in our colder climate, be- 
comes too thick to ſuffer it freely to ſubſide; and hence 
the oil is ſometimes met with of a manifeſtly ſaline 
taſte. Oil- olive is uſed in the ſimple balſam of ſul- 
phur, Locatelli's balſam, and ſeveral ointments. It 
is oftener employed in this laſt intention than the other 
expreſſed oils, but more rarely for internal medicinal 
purpoſes. - 

OLEAGINOUS, ſomething that partakes of the 
nature of oil, or out of which oil may be expreſſed. 

OLECRANUM, or OrrcaAx ox, in anatomy, the 
protuberance of the ulna, which prevents the joint of 
the elbow from being bent back beyond a certain 
length. See AxnArour, ne 50. 

OLEARIUS (Adam), miniſter to the duke of 
Holſtein, and ſecretary to the embaſly ſent in 1633 to 
the great duke of Muſcovy and to the king of Perſia. 
He ; 4 fix years in this employment ; and, on his 
return, publiſhed a relation of his journeys, with maps 
and figures, at Sleſwic 1656, in folio. He wrote an 
Abridgement of the chronicles of Holſtein from 1448 to 
1663: and was appointed librarian to the duke of 
Holſtein, in which capacity he probably died. He 
has the character of an able mathematician, an adept 
of muſic, and a gdod orientaliſt, eſpecially in the Per- 
ſian language. 

OrraRius (Godfrey), ſon of Godfrey Olearius, 
D. D. ſuperintendant of Halle in Saxony, was born 
there in 1639. He became profeſſor of Greek at 
Leipſie; and ſhewed his abilities in that language by 
52 exercitations on the dominical epiſtles, and upon 
thoſe parts of the epiſtles in the New Teſtament which 
are read in the public exerciſes, and which among the 
Latherans are the {ubje& of part of their ſermons, He 
diſcharged the moſt important poſts in the univerſity, 
and among other dignities was ten times rector of it. 
His learning and induſtry were diſplayed in 106 theo- 
logical diſputations, 61 in philoſophy, ſome program- 
mas upon difficult points, ſeveral ſpeeches and theolo- 
gical counſels; which make two thick volumes: be- 
ſide his Moral Theology, his Introduction to Theology, 
which treats of caſes of conſcience, and his Herme- 
neutica Sacra. He lived to a gool old age, dying 
in 1713, His eldeſt fon of his own name, was a 
man of genius and learning, a profcffor in the ſame 
univerſity, who publiſhed ſeveral works, but died 
young of a conſumption before his father. 

OLERON, an iſland of France, on the coaſt of 
Aunis and Saintonge, about five miles from the con— 
tinent. It is 12 miles in length, and five in breadth; 
and is very fertile, containing about 12,000 inhabi- 
tants, who are exccllent ſeamen, It is defended by a 
caſtle, which is well fortified ; and there is a light- 
houſe placed here for the direction of ſhips. It is 14 


[ 5468 


and reſinous ſubſtance ; the firſt ſoluble in water, the 
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miles ſouth-eaſt of Rochelle. W. Long, 1, 
Lat. 46. 10. © ON "= 
Sea-Laws of OLeron, certain laws relative to ma. Olin 
ritime affairs, made in the time of Richard I. when he 
was at the iſland of Oleron. Theſe laws, being ac. 
counted the molt excellent ſea-laws in the world, are 
recorded in the black book of the admiralty. See Sel- 
den's Mare Clauſum. | | 
OLFACTORY-xtrves. See AnaTonr, n* goo, 
OLIBANUM, (FranxixcCenst), in pharmacy, a 
dry refinous ſubſtance, brought to us in detached pieces, 
or drops, as it were, like thoſe of maſtie; but larger, 
and of a leſs pure and pellucid texture, This drug has 
received many different appellations, according to its 
different appearances: the ſingle tears are called ſimply 
olibanum, or thus; when two are joined together, they 
have been called hut maſculum, and when very large, 
thus femininum : ſometimes four or five, about the 
bigneſs of filberds, are found adhering to a piece of 
the bark of the tree which they exſuded from ; theſe 
have been named hu. corticoſum : the finer powder 
which rubs off from the tears in the carriage, mica 
thuris ; and the coarſer powder, manna thuric, This 
drug is not however in any of its ſtates which is now 
called thus or frankincenſe in the ſhops. See the article 
Tuus. 
Olibanum conſiſts of about equal parts of a gummy 


other in rectified ſpirit. With regard to its virtues, 
abundance have been attributed to it, particularly in 
diſorders of the head and breaſt, in hæmoptoes, and 
in alvine and uterine fluxes: but its real effects in theſe 
caſes are far from anſwering the promiſes of the re- 
commenders. Riverius is ſaid to have had large experi- 
ence of the good effects of this drug in pleuriſies, eſpe - 
cially epidemic ones: he directs a ſcooped apple to be 
filled with a dram of olibanum, then covered and roaſt- 
ed under the aſhes; this is to be taken for a doſe, three 
ounces of carduus water after it, and the patient co- 
vered up warm in bed; in a ſhort time, he ſays, either 
a plentiful ſweat, or a gentle diarrbœa, enſues, which 
carry off the diſeaſe. Geoffroy informs us, that he 
has frequently made uſe of this medicine after veneſec- 
tion, with good ſucceſs; but acknowledges that it has 
ſometimes failed. 

OLIGÆE DRA, in natural hiſtory, the name of a 
genus of cryſtals compoſed of very few planes, as the 
name expreſſes. The bodies of this claſs are cryſtals 
of the imperfeꝗ kind; being compoſed of columns af. 
fixed irregularly to ſome ſolid body at one end, and 
the other terminated by a pyramid : but the column 
and pyramid being both pentangular, the whole con- 
fiſts only of ten planes, and not, as the common kind, 
of 12. 

OLIGARCHY, a form of government, where- 
in the adminiſtration of affairs is confined to a few 
hands. 

OLISIPO, (Pliny, Antonine, Inſcriptions); a town 
of Luſitania, fituate on the north fide of the frith ot 
the Tagus; of ſuch antiquity, that Solinus 10 0 it 
was built by Ulyſſes: and Mela, probably to tavour 
this opinion, writes, according the common copies, 
Uly//ips; both of them perhaps deceived by the ſimi- 
larity of ſound. It was a municipium, with the ur- 


name Felicitas Julia, a privilege granted by the mu- 
| 4 ailicence 
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nificence of Auguſtus, (Inſcriptions, Pliny.) Now 
Liſbon, capital of Portugal, fituate on the north bank 
of the Tagus, diſtant about ten miles from its mouth, 

OLIO, in cookery, denotes a ſavoury diſh com- 
poſed of a great varicty of ingredients, chiefly uſed by 
the Spaniards. 

OLIVE, in botany. See OrxA. 

Otive-Preſs. In order to obtain the olive oi), the 
olives are firſt bruiſed in a rough trough, under a mill- 
fone, rolling perpendicularly over them; and when 
ſufficiently maſhed, put into the maye, or trough, n, 
of an olive-preſs, where aa are the upright beams, or 
cheeks; ö, the female, and c, the male ſcrew; f; the 
board on which the ſcrew preſſes; g, a cubical piece 
of wood, called a block ; bh, the . a circular board, 
to be put under the block. By turning the ſcrew, all 
the liquor is preſſed out of the maſhed olives, and is 
called virgin-oil; after which, hot water being poured 
upon the remainder in the preſs, a coarſer oil is obtain- 
ed. Olive-oil keeps only about a year, after which it 
degenerates. 

Or1vs- Colour, a yellow mingled with black. 

OLIVER (Iſaac), an excellent Engliſh painter, 
born in 1556; eminent both for hiſtory and portraits. 
Several fine miniatures of this maſter are to be ſeen in 
the collections of our nobility and gentry ; ſome of 
them portraits of himſelf. As he was a very good de- 
ſigner, his drawings are finiſhed to an extraordinary 
degree of perfection; many being copies after Parme- 
giano. Rubens and Vandyck painted James I. after 
a miniature of Oliver's, which is a ſufficient teſtimony 
of his merit. He died in 1617. 

Orrs (Peter), the ſon and diſciple of Iſaac Oli- 
ver, was born in 1601. He arrived at a degree of per- 
ſection in miniature portraits confeſſedly ſuperior to his 
father, or any of his cotemporaries; as he did not con- 
fine his ſubjects to a head only. Ia the collections of 
Charles I. and James IT. there were 13 hiſtorical ſub- 
jects painted by this Oliver; of which ſeven are ſtill 
preſerved in the cloſet of queen Caroline at Kenſing- 
ton: and a capital painting, of his wife is in the poſ- 
ſeſſion of the ducheſs of Portland. He died in 1660. 

OLIVET, or Mount of Ot1ves, (anc. geog.), a 
mount which lay a little without Jeruſalem, on the eaſt 
lide (Zechar. xiv.) ; ſeparated from it by a deep val- 
ley called Kedron, (Joſephus), or the valley of Je- 
hoſaphat ; diſtant about eight furlongs or a .mile 


from Jeruſalem, (Luke); five furlongs, (Joſephus); 


—_ may be underſtood of the nearer part of the 
ount, 

OLMUTZ, a town of Germany, in Moravia, with 
2 biſhop's ſee, and a famous univerſity. The public 
buildings are very handſome, particularly the Jeſuits 
college. It is a populous, trading, and very ſtrong 
mel, and yet it was taken, with the whole garriſon, 
5 the king of Pruſſia in 1741. In July 1758, he be- 
ou it again; and when he had almoſt taken the 
place, he was obliged to raiſe the ſiege, to go and 
20 2 an army. 4 * ſeated on the river Mo- 

E. Long. 17. 35. N. Lat. 49. 30. 

he, r (anc. geog.), with * ſurname Pi- 
25 (Strabo); ſo called from the territory of Piſa in 

v1 deſcribed by Strabo, © as the temple of Jupiter 
a. npius, before which ſtands a grove of wild olive- 
es, in which is the ſtadium, or foot-courſe, ſo call- 
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ed, becauſe the eighth part of a mile; and by which 
the Alpheus, coming down from Arcadia, runs.” A 
temple and ſhrine highly ennobled by gymnaſtic exer- 
ciſes ; and diſtinguiſhed by a peculiar degree of vene- 
ration, and ſtill more ſo by the ſtatue of Jupiter, the 
work of Phidias, (Mela): fituated between Offa and 
Olympius, mountains cognominal with thoſe of Theſ- 
ſally, diſtant 12 miles from Pylos ; famous for games 
called the Olympian, celebrated the beginning of each 
fifth year, by which Greece computed time, (Pliny; ) 
a period of four years complete being called an Olym- 
piad. Olympia was anciently called Piſa, or Piſa ſtood 
in its neighbourhood ; and there Jupiter Olympius 
was worſhipped. Hittcrians take no notice of Piſa, 
though poets do, but only of Olympia : which 1s 
thought to have ariſcn, if it had ever any habitations, 
(ſo as to become a town or village, beſides the temple 
and place of exerciſe,) from the ruins of Piſa ; de- 
ſtroyed by the Eleans, according to Pauſanias; who 
adds, that not a veſtige either of the houſes or walls 
was to be ſeen, but a plantation of vines on the ſpot 
where it ſtood. Again, Olympia and Piſa are ſaid to 
have ſtood on different ſpots, but in each other's ad- 
jacency. The public edifices of Olympia were the 


temple of Jupiter, the gymnaſium, the portico, the 


dwellings of the Athletz, the ſtadium or raiſed cauſe- 
way, the Hippodromus or chariot-courſe, the barrier 
and goal. Olympiacus, (Virgil;) Ohmpicus, (Horace; 
the epithets. Now called Longinico, in the Morea: 
E. Long. 22. o. N. Lat. 37. 30. 

OLYMPIAD, the ſpace of four years, whereby 
the Greeks reckoned time. 

OLYMPIC cants, were ſolemn games among the 


ancient Greeks, ſo called from Olympian Jupiter, to- 


whom they were dedicated; and by ſome ſaid to be 
firſt inſtituted by Jupiter, after his victory over the 
ſons of Titan ; others aſcribe their inſtitution to Her- 
cules, not the ſon of Alcmena, but one of much 
. antiquity; others to Pelops; and others to 

ercules the ſon of Alemena. Theſe games were fo 


conſiderable, that the Greeks made them their epoche, 


diſtinguiſhing their years by the return of the Olym- 
pic games. 

The care and management of the Olympics belong- 
ed for the moſt part to the Eleans; who, on that ac- 
count, enjoyed their poſſeſſions without moleſtation 
or fear of war or violence. They appointed a certain 


number of judges, who were to take care that thoſe 
who offered themſelves as competitors ſhould perform 


their preparatory exerciſes; and theſe judges, during 
the ſolemnity, ſat naked, having before them a crown 
of victory, formed of wild olive, which was preiented 
to whomſoever they adjudged it. Thoſe who were 
conquerors were called C/ympionices, and were loaded 
with honours by their countrymen. 
women were not allowed to be preſent ; and if any wo- 
man was found, during the folemnity, to bave paſſed 
the river Alpheus, ſhe was to be thrown headlong 
from a rock. | 

OLYMPUS, the name of ſeveral mountains; one 
bounding Bithynia on the ſouth. Another in the 
iſland of Cyprus, on whoſe top was a temple of Venus, 
which women were not permitted either to enter or to 
ſee, (Strabo.) A third Olympus of Galatia, (Livy. ) 
A fourth, of Lycia, with a noble cognominal town, 

| near 


At theſe games. 


Olymp'a 


Olympus. 
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ombre. near the ſea-coaſt, (Strabo, Cicero); extin& in Pliny's 


time, there remaining only a citadel: the town was Ce- 
ſtroyed by P. Servilius Iſauricus, (Florus); having 


been the retreat of pirates. From this mountain there 


was au extenfive proſpect of Lycia, Pamphylia, and 
Piſidia, (Strabo.) A fifth Olympus of Myſia, (Pto- 
lemy); thence ſurnamed Olympena, anciently Minor; 
one of the higheſt mountains, and ſurnamed Myſiur, 
(Theophraſtus) ; fituate on the Propontis, and thence 
extending more inland. A fixth, on the north of Theſ- 
ſaly, or on the confines of Macedonia; famous for the 
fable of the giants, (Virgil, Horace, Seneca) ; reckon- 
ed the higheſt in the whole world, and to exceed the 
flight of birds, (Apuleius) ; which is the reaſon of its 
being called heaven, than which nothing is higher: 
the ſerenity and calmneſs which reign there are cele- 
brated by Homer, Lucan, and Claudian. 

OMBRE, a celebrated game at cards, borrowed 
from the Spaniards, and played by two, by three, or 
by five perſons, but generally by three. When three 


play at this game, nine cards are dealt to each party; 


the whole ombre pack being only 40; becauſe the 
eights, nines, and tens are thrown out of the pack. 
There are two forts of counters for ſtakes, the greater 
and the leſſer; the laſt having the ſame proportion to 
the other, as a penny to a ſhilling : of the greater coun- 
ters each man ſtakes one for the game; and one of the 
leſfer for paſſing, for the hand when eldeſt, and for 
every card taken in. As to the order and value of the 
cards, the ace of ſpades, called ſpadillo, is always the 
higheſt trump, in whatſoever ſuit the trump be ; the 


 mnanille, or black duce, is the ſecond ; and the baſts, 


or ace of clubs, is always the third: the next in order 
is the king, the queen, the knave, the ſeven, the fix, 
the five, four, and three. Of the black there are 11 
trumps; of the red, 12. Phe leaft ſmall cards of the 
red are always the beſt, and the moſt of the black ; 
except the duce and red ſeven, both of which are called 
the manilles, and are always ſecond when the red is a 
trump. The red ace, when a trump, enters into the 
fourth place, and is called punto, otherwiſe it is only 
called an ace. The three principal cards are called a- 


tadorets; which have this privilege, that they are not 


obliged to attend an inferior trump when it leads; but 
for want of a ſmall trump, the perſon may renounce 
trumps, and play any other card; and when theſe are 
all in the ſame hand, the others pay three of the great- 
er counters a- piece; and with theſe three for a foun- 
dation, he may count as many matadores as he has 
cards in an uninterrupted ſeries of trumps; for all which 
the others are to pay one counter a- piece. He who 
hath the firſt hand is called o-2bre, and has his choice 
of playing the game, of naming the trump, and of ta- 
king in as many and as few cards as he pleaſes ; and 
after him the ſecond, &c. But if he does not name 
the trump before he look on the cards he has taken in, 
any other may prevent him, by naming what trump 
he pleaſes. He that has the firſt hand, ſhould neither 
take in, nor play, unleſs he has at leaſt three ſure tricks 
in his hand: for, as he wins the game who wins molt 
tricks, he that can win five of the nine has a ſure game ; 
which is alſo the caſe if he wins four, and can ſo divide 
the tricks as that one perſon may win two, and the 
Other three. 


it a perſon plays without diſcerding or changing 


any cards, this is called playing ſans prendre f 
another wins more tricks ran, Bo he of ſaid i 1 a 


dille. The over. ſights in the courſe of the game, are One, 
called beg. And if the ombre wins all the nine 
tricks, it is called winning the vole. 

In ombre by five, which many, on account of itz 
not requiring ſo cloſe an attention, prefer to that by 
three, only eight cards a-piece are dealt; and five 
tricks mult be won, otherwiſe the ombre is beaſled. 
Here, the perſon who undertakes the game, after 
naming the trump, calls a king to his affiſtance ; upon 
which the perſon in whoſe hand the king is, without 
diſcovering himſelf, is to aſſiſt him as a partner, and 
to ſhare his fate. If, between both, they can make 
five tricks, the ombre wins two counters, and the auxi. 
liary king only one ; but when the counters are even, 
they divide them equally. If the ombre venture the 
game without calling in any king, this too is called 
playing fans prendre; in which caſe other four are all 
againtt him, and he muſt win five tricks alone, or be 
beaſted. 'The reſt is much the ſame as by three, 

OnBRE de /o/ei!, © Shadow of the ſun,” in heral. 
dry, is when the ſun is borne in armory, ſo as that the 
eyes, noſe, aud mouth, which at other times are re- 
preſented, do not appear; and the colouring is thin, 
ſo that the field can appear through it. 

OMBRIA, the ancient name of a province of Italy, 
in the territory of the pope, now called Spoletto aud 
Perugia. 

OMBRO, or Loms&o, a town of Italy, in the 
duchy of Tuſcany, and territory of the Siennois, fi- 
tuated near the Tuſcan fea, a little ſouth of the lake 
of Caftiglione, 45 miles ſouth-weſt of Sienna. 

OMELET, or AmLer, a kind of pancake or fri- 
caſſee of eggs, with other ingredients, very uſual in 
Spain and France. It may be made as follows : the 
eggs being beaten, are to be ſeaſoned with ſalt and 
pepper, and then fried in butter made boiling hot; 
this done, gravy is to be poured on, and the whole 
ſtewed with chives and parſley ſhred ſmall ; when 
one ſide is fried enough, it is to be turned on the 
other, | | 

OMEN, a certain accident and caſual occurrence, 
that was thought to preſage either good or evil. 
There were three ſorts of omens among the ancients: 
one was of things internal, or thoſe which affected the 
perſons themſelves ; the ſecond, of things external, 
that only appeared to men, but did not make any im. 
preſſion on them ; the third were ominous words. Of 
the firſt ſort were thoſe ſudden conſternations, called 
panic fears, that ſeized upon men without any viſible 
cauſe, and were therefore imputed to the demons, eſpe- 
cially the god Pan : of theſe panics there is frequent 
mention in hiſtory. The ſecond ſort of omens wereof 
ſuch things as appeared to men, but were not con- 
tained in their own bodies: of theſe there were ſeve- 
ral ſorts; the beginning of things were thought to 
contain ſomething ominous; it was thought a direful 
omen, when any thing unuſual befel the temples, al- 
tars, or ſtatues of the gods: under the head of exter- 
nal omens ars to be placed thoſe which offered them- 
ſelves in the way; ſuch were the meeting of an el: 
nuch, a black, a bitch with whelps, a ſnake lying in 
the road, &c. Words were, ominous, and, 28 they 
were good or bad, were believed to preſage accorc- 


ingly 


entum ingly: 
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OMENTUM, or Eriroon, the Cay, in anatomy, 
membranaceous part, uſually furniſhed with a large 
nantity of fat; being placed under the peritonzum, 
and immediately above the inteſtines. See AnaTonr, 
o 361. 

5 Cr BROMETE R, a machine to meaſure the 
quantity of rain that falls. We hava the deſcription 
and ſign of one in Phil. Tranſ. no 473. p. 12. It 
confilts of a tin funnel, whoſe ſurface is an inch 
ſquare, with a flat board, and a glaſs tube ſet into the 
middle of it in a groove. The riſe of the water in the 
tube, whoſe capacity at different times muft be mea- 
ſured and marked, ſhews the quentity of rain that 
has fallen. 

OMOPHAGIA, an ancient Greek feſtival, in ho- 
nour of Bacchus, ſirnamed Omophagos, i. e. eater of 
raw-fleſh, This feſtival was obſerved in the ſame 
manner with the other feſtivals of Bacchus, in which 
they counterfeiced madneſs ; what was peculiar to it, 
was, that the worſhippers uſed to eat the entrails of 
goats, raw and bloody, in imitation of the god, who 
was ſuppoſed to do the ſame thing. 

OMPHALMO-mesEeNnTERic, in anatomy. All 
fetuſes are wrapped up in at leaſt two coats or mem- 
branes ; molt of them have a third, called allantoides, 
or urinary. 


Some, as the dog, cat, hare, &c. have a fourth, 


which has two blood- veſſels, viz. a vein and an ar- 
tery, called omphalo-meſenterics, becauſe paſſing along 
the firing to the nave], and terminating in the meſen- 
tery. 

ON, (anc. geog.), a town of Egypt towards Ara- 
bia, to the ſouth-eaſt of Babylon, and of the eaſtern 
branch of the Nile. The prophet Jeremiah calls it the 
houſe or town of the ſun, in the land of Egypt. The 
high-prieit Onias built a temple here, held in great 
eſteem by the Helleniſts. 

ONANIA, or Oxanism, terms lately framed to 
denote the crime of ſelf-pollution, mentioned in ſcrip- 
ture to have been committed by Onan, and puniſhed 
in him with death, 

This practice, however common, hath among all 
nations been reckoned a very great crime. In ſcrip- 
ture, beſides the inſtance of Onan abovementioned, we 
find ſelf-polluters termed effeminate, unclean, filthy, and 
abominable. Even the heathens, who had not the ad- 
vantage of revelation, were of the ſame opinion, as ap- 
pears from the following lines of Martial. 


Hic nihil effe putes ! ſcelus eſt : mihi crede, ſed ingens 
Quantum vix aninio concipis ipſe tuo. 


You think 'tis nothing! 'tis a crime, belicve! 
A crime ſo great you ſcarcely can conceive. 


Dr Tiſſot has publiſhed a treatiſe on the pernicious ef- 
fete of this ſhameful practice, which appears to be no 
eſs baneful to the mind than to the body. He begins 
vith obſerving, that, by the continual waſte of the hu- 
man body, aliments are required for our ſupport. 
Theſe aliments, however, require certain preparations 
in the body itſelf; and when by any means we become 
v altered that theſe preparations cannot be effected, 
the beſt aliments then prove inſufficient for the ſupport 
of the body. Of all the cauſes by which this morbid 


RY | . 
ateration is brought on, none is more common than 
Vor. VII. 1 
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too copious evacuations; and of all evacuations, that of Onania. 
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the ſemen is the moſt pernicious when carried to ex- 
ceſs. It is alſo to be obſerved, that though exceſs in 
natural venery is productive of very dangerous diſor- 
ders, yet an equal evacuation by ſelf- pollution, which 
is an unnatural way, is productive of others ſtill more 
to be dreaded. The conſequences enumerated by Dr 
Tiſſot are as follow. 

1. All the intellectual faculties are weakened; the 
memory fails; the ideas are confuſed, and the patient 
ſometimes even falls into a. ſlight degree of inſanity. 
They are continually under a kind of inward reſtleſs- 
neſs, and feel a conſtant anguiſh. They are ſubje& to 

iddineſs; all the ſenſes, eſpecially thoſe of ſeeing and 
earing, grow weaker and weaker, and they are ſub- 
ject to frightful dreams. 

2. The ſtrength entirely fails, and the growth in 
young perſons is conſiderably checked. Some are af- 
Ricken with almoſt continual watching, and others doſe 
almoſt perpetually. Almoſt all of them become hy- 
pochondriacs or hyſteric, and are afflited with all 
the evils which attend theſe diſorders. Some have 
been known to ſpit calcareous matter; and others 
are afflicted with coughs, ſlow fevers, and conſump- 
tions. 

3. The patients are affected with the moſt acute 
pu in different parts of the body, as the head, 

resſt, ſtomach, and inteſtines; while ſome com- 
plain of an obtuſe ſenſation of pain all over the body, 
on the ſlighteſt impreſſion. 

4. There are not only to be ſeen pimples on the 
face, which are one of the moſt common ſymptoms ; 
but even blotches, or ſuppurative puſtules, appear on the 
face, noſe, breaſt, and thighs ; and ſometimes fleſhy 
excreſcences ariſe on the forehead. 

5. The organs of generation are alſo affected; and 
the ſemen is evacuated on the ſlighteſt irritation, even 
that of going to ſtool. Numbers are afflicted with an 
— 4 2 which entirely deſtroys the vigour 
of the conſtitution, and the matter of it reſembles a 
fetid ſanies. Others are affected with painful pria- 
piſms, dyſuries, ſtranguries, and heat of urine, with 
painful tumours in the teſticles, penis, bladder, and 
ſpermatic cord. 

6. The functions of the inteſtines are ſometimes to- 
tally deſtroyed ; and ſome patients complain of coſtive- 
neſs, others of diarrhoea, piles, and the running of a 
fœtid matter from the fundament. 

With regard to the cure, the firſt ſtep is to leave off 
thoſe practices which have occaſioned the diſeaſe : 
which our author aſſerts is no eaſy matter; as, ac- 
cording to him, the foul itſelf becomes polluted, and 
can dwell on no other idea; or if ſhe does, the irrita- 
bility of the parts of generation themſelves quickly re- 
cal ideas of the ſame kind. This irritability is no 
doubt much more to be dreaded than any pollution 
the ſoul can have received ; and by removing it, there 
will be no occaſion for exhortations to diſcontinue the 
practice. The principal means for diminiſhing this 
irritability are, in the firſt place, to avoid all (timula- 
ting, acrid, and ſpiced meats. A low diet, however, 
is improper, becauſe it would further reduce the body 
already too much emaciated. The food ſhould there- 
fore be nutritive, but plain, and ſhould conſiſt of fleſh 
rather roalled than boiled, rich broths, &c. It is cer- 
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tain, however, that as theſe foods contribute to reſtore 
the ſtrength of the body, the ſtimulus on the organs of 
generation will be proportionably increaſed, by the ſe- 
men which is conſtantly ſecreted, and which will now 
be in larger quantity than even in healthy perſons, ow- 
ing to the great evacuations of it which have preceded. 
Some part of the ſemen is gradually abſorbed by thelym- 
phatics ; in conſequence of which, the remainder be- 
comes thick, acrid, and very ſtimulating, To remedy 
this, exerciſe is to be uſed, and that not only for plea- 
ſure, but till it is attended with a very conſiderable de- 

ree of fatigue, The ſleep alſo muſt be no more than 
is barely ſufficient to repair the fatigues occalioned by 
the exerciſe, or other employment; for an exceſs in 
fleep is as bad as idleneſs or ſtimulating foods. Ex- 
ceſs in wine or intoxicating liquors is allo to be avoid- 
ed; or rather ſuch liquors ought never to be taſted, 
unleſs as a medicine to reſtore the exhauſted ſpirits; 
and to all this ought to be joined the Peruvian bark, 


which hath this admirable property, that, with little or, 


no ſtimulus, it reſtores the tone of the ſyſtem, and in- 
vigorates the body in a manner incredible to thoſe who 
have not obſerved its effects. If theſe directions are 
followed, the patient may almoſt certainly expeR a re- 
covery, provided any degree of vital ſtrength remains; 
and thoſe who defire a life of celibacy on a moral ac- 
count, will find them much more effectual than all the 
vows of chaſtity they can make. 

ONCA, or Oxce, in zoology. See Friis. 

ONEGA, a river and lake of the Ruſſian empire, 
between Muſcovite Carelia, the territory of Cargapol, 
and Swediſh Carelia. It is 100 miles in length and 
40 in breadth, having a communication with the lake 
Ladoga, and confequently with Peterſburgh. The ri- 
ver has its ſource in Cargapol, and gives its name to a 
country full of woods. 

ONEGLIA, a ſca-port town of Italy, in the ter- 
ritory of Genoa, with the title of a principality z but 
it belongs to the king of Sardinia, as well as the pro- 
vince, which abounds in olive-trees, fruit and wine, 
It has often been taken and retaken in the wars of I- 
taly; which is no wonder, as it is an open place. The 
French and Spaniards had poſſeſſion of it in 1744, but 
were driven out by the Piedmonteſe ; however, they 
returned next winter, and again made themſelves ma- 
ſters of it. E. Long. 8. 1. N. Lat. 43. 55. 

ONEIROCRITICA, the art of interpreting 
dreams; or a method of foretelling future events by 
means of dreams. See DRAM, Divix Arion, &c.— 
The word is formed from the Greek 4+p@, dream,“ 
and iu, of „g, judgment”— Some call it onei- 
rocritica; and derive it from «mp@, and xperiw, © ] 
poſſeſs, I command.” 

It appears from ſeveral paſſages of ſcripture, that 
there was, under the Jewiſh diſpenſation, ſuch a thing 
as foretelling future events by dreams; but then there 
was a particular gift, or revelation, required for that 


purpoſe. 


Hence it has been inferred, that dreams are really 
ſignificative, and do forebode ſomething to come; and 
all that is wanting among us is the onerrocritica, or the 
art of knowing what : yet it is the opinion of many, 
that dreams are mere chimeras ; bearing, indeed, ſome 
rclation to what has paſled, but none to what is to 
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come. —As to the caſe of Joſeph, it wag 

God, who knew all things, on 4 NR fr One | 
was in the womb of fate; and to introduce that be 15 
might take the occalion of a dream. ** oy 

ONEIROCRITICS, atitle given to interpreters of | 
dreams, or thoſe who judge of events from the circum. 
ſtances of dreams. 

There is no great regard to be had to thoſe Greek 
books called oneirccritics ; nor do we know why the 
patriarch of Conſtantinople, and others, ſhould amuſe 
themſelves with writing on fo pitiful a ſubject. 

Rigault has given us a collection of the Greek and 
Latin works of this kind ; one attributed to Aſtramp- 
ſichus; another to Nicephorus, patriarch of Conſtan. 
tinople; to which are added the treatiſes of Artemi. 
dorus and Achmet.— But the books themſelves are 
little elſe than reveries; a kind of waking dreams, to 
explain and account for ſleeping ones. 

The ſecret of oneirocriticiſm, according to them all, 
conſiſts in the relation ſuppoſed to be between the 
dream, and the thing ſignified: but they are far from 
keeping to the relations of agreement and ſimilitude; 
and frequently have recourſe to others of diſſimilitude, 
and contrariety. 

ONESLA rugaux, (Strabo;) who calls them ex- 
cellent baths, and ſalutary waters, at the foot of the 
Pyrenees in Aquitania. Near the river Aturus ſtands 
at this day the town Bagneres, famous for its waters, 
which appear to be the Ongſiæ of Strabo; fituate in 
the county of Bigorre in Gaſcony, near the river A- 
dour. 

ONLEA oyreipum and Templum, (Joſephus) ; fo 
called from Onias, the high- prieſt of the Jews in E- 
gypt ; who built a temple in imitation of that at je- 
ruſalem, by permiſſion of the king of Egypt, on the 
ſpot where ſtood the temple of Diana Agreſtis in 
Leontopolis : it was encompaſſed with a brick wal], and 
had a large tower like that at Jeruſalem, (Joſephus:) 
it was the metropolis of the Nomos Heliopolites, = 
lemy;) becauſe in Strabo's time Heliopolis was fallen 
to decay. 

ONGLEE, in heraldry, an appellation given to 
the talons or claws of beaſts or birds, when borue 
of a different colour from that of the body of the ani- 
mal. 

' ONION. See CET4A.— Onions, leeks, and garlic, 
are all of the ſame genus; and in their recent ſtate are 
are acrid, but harmleſs to the human body. When, 
by age or climate, this acrimony is too great, we Co 
not uſe them as food. In Spain, the garlic being 
equally mild with the onion is uſed as common food, 
By the ordinary culinary preparation their acrimony 18 
diſſipated, and a remarkably mild ſubſtance remains, 
promiſing much nutriment, which thoſe who can di- 
geſt them raw will certainly obtain. Though ſometimes 
ſhunned as food, yet they are on that account uſed in 
medicine, uniting the two qualities of pectorals, vz. 
on the account of their acrimony, being in their re- 
cent ſtate expectorant; in their boiled ſtate, on account 
of their mucilage, demulceat, provided the quaniit 
taken be ſufficient. Some of late, in this count!rf» 
have found in leeks a ſomniferous quality; but this!“ 
not yet confirmed by a ſufficient number of exper. 


ments,—Bcſides the three abovementioned, 1 
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ſeveral others belonging to the ſame tribe, whi 8 
\ſe as condiment; but only the leek and onion web — text, it 1s thereby made capable of being read in © 
ln its recent (tate, the onion is the moſt acrid; in — 5 ame tone with it in their public aſſerblics F in Oncotomy 
boiled ate, the leck [etains/ its ce ey Oh Aw | - e excellency and accuracy and Onkelos's Tar 15 7 nyco- 
ciouſſy. On account of this, and ſome difference of hs en alſo concludes him to have been a native] oy 's 5 © man ey. 
ture, the onion is more eaſily digeſted, and more uni — — being bred up from his birth in the 1 apeng nes 
verlally uſed, than the leek; bein by. and learning, and long exerciſed i ih re- 
g more eafily broke and doct h 8 iſed in all the rites 
down, and more generally agreeable, 4; rines thereof, and being alſo thoroughly ſkill 
ONISCUS, in zoology, e ae, of infeQts be- ed in both the Hebrew and Chaldee langua — 1 far 
Jonging to the order of aptera. It has 14 legs, briſtl * a native Jew could be, he can ſcarce — See 
feelers, and an oval dec. There 670 8 f * f y —_ adequate to that work which he pe ** 1c 
wa the ol n de wwe; - 1, The e bo 2 Ing that _ 1 him as a e 0 
ea wood-louſe, is white; eyes black | b ve procee from the error of 4 bee th- 
_—_— _ el, ee — 47 Four bind — = =_ with Akilas, 3 Pom 8 
8 argeſt, hairy. Body of 7 ſegment r of the Greek Targum or verſion of th 3 
_— : w_ F vund on the A It Loc mn RR Hagiographia, who was indeed a Jewith — 
, and is an enemy we | known to iſher- A | 
men : theſe inſets will frequently eat up a _—_— ONKOTOMY, in ſurgery, the opening of a t 
while it hangs in the net.—2. Aſellus, millepes, or — abſceſs. See SURGERY. u- 
wood-louſe, 13 oval ; the tail obtuſe, with 2 undivided f di [OMANCY, or rather Oxomamancy, a branch 
brittles: Various as to colour: Length, 5 lines. The; of divination, which foretells the good or * f 0 
fs io medicine is well kaown. , Their of a man, from the letters in his name. Sce th ani 
ONKELOS, ſurnamed the Preſelyte, a famous rabbi D. —— e article 
of the ſirſt century, and the author of the Chaldee Tar- t R much the ſame principle the young Roman 
gum on che Pentateuch. He flouriſhed in the time of * ed their miſtreſſes as often as there were lett NS 
J-ſus Chriſt, according to the Jewiſh writers; wh Worn one Benn Martial ſays, eres 
agree, that he was, at leaſt in ſome pa 3 Na via ſex cyathis, ſeptem Juſtina bibatur. 
tem , part of his life, co- ONOM 
ntl 8 — Ter upon Ben 49 8 author of the figure er in grammar and thetoric, 4 
pon the prophets. Dean Pri words are formed to ref | 
thinks he was the elder of the two, for ave —— made þy the things ſignified; as T hes _ 
the chief of which is the purity of the ſtyle in his Tar. cackling of hens, &c. of bees, the 
ary „„ 22 to that part of Daniel . e ——— author and Platonic phi 
. in Chaldee, and is the trueſt ſt 1 wrote Commentaries on Plato? . 
dard of that langua trueſt Ran- which are loſt: but hi ; Ade 
a ge, and conſequently is th & h are loſt: but his name ts particularly f , 
ancient; fince that language, as well J e moſt treatiſe intitled A r, 1 rly famous for a 
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The ancient practice was to rub the nails of a youth 
with oil and ſoot, or wax; and to hold up the nails 
thus ſmeared againſt the ſun.— Upon them were ſup- 
poſed to appear figures or characters, which ſhewed the 
thing required. 

ONYX, in natural hiſtory, one of the ſemipellucid 
gems, with variouſly coloured zones, but none red; be- 
ing compoſed of cryftal, debaſed by a ſmall admixture 
of earth; and made up either of a number of flat 
plates, or of a ſeries of coats ſurrounding a central 
nucleus, and ſeparated from each other by veins of a 
Cifferent colour, reſembling zones or belts. 

We have four ſpecies of this gem. 1. A bluiſh- 
white one, with broad white zones. 2. A very pure 
onyx, with ſnow-white veins. 3. The jaſponyx, or 
horny-onyx, with green zones. 4. The brown onyx, 
with bluiſh-white zones. 

The ancients attributed wonderful properties to the 
onyx, and imagined that if worn on the finger it acted 
as a cardiac; they have alſo recommended it as an 
aſtringent: but at preſent no regard is paid to it. 

The word in the Greek language ſignifies nail; the 
poets making this ſtone to have been formed by the 
Parcæ, from a piece of Veaus's nails, cut off by Cupid 
with one of his arrows. 

OOST, a kila for drying hops after they are picked 
from the ftalks. 

OPACITY, in philoſophy, a quality of bodies 
which renders them impervious to the rays of light. 

OPAL, in natural hiſtory, a ſpecies of the chroa- 
ſtaces genus of gems. | 

The opal is a gem of a very peculiar kind, and: has 
been eſteemed by many in all ages of very great va- 
Jae ; though at preſent it is of leſs value, in propor- 
tion to its ſize, than any of the finer gems. 
ſofter than any other of the fine gems, and is diffi- 
cult to poliſh to any degree of nicety. It is found of 
various ſhapes and fizes; its moſt frequent bigneſs is 
between that of a pea and a horſe-bean; but it is found 
as ſmall as the head of a large pin, and has been ſeen 
of the ſize of a large walnut. Its figure is very va- 
rious and uncertain, but it is never found in a eryſtalli- 
form or columnar ſtate; its moſt uſual ſhape is an ir- 
regular oblong one, convex above, flatted at bottom, 
and dented with various ſinuoſities at its ſides. It is 
often found among the looſe earth of mountains, ſome- 
times on the ſhores of rivers, and not unfrequently 
bedded in the coarſer kinds of jaſper. It is found in 
Egypt, Arabia, ſome parts of the Eaſt Indies, and in 
many parts of Europe: thoſe of Europe are principally 
from Bohemia, and are of a greeniſh or greyiſh co- 
lour; the colour of the other opals much reſembles the 
fineſt mother of pearl, its baſis ſeeming a bluiſh or 
greyiſh white, but with a property of refleQting all the 
colours of the rainbow, as turned differently to the 
light. | 

POPALIA, in antiquity, feaſts celebrated at Rome 
in honour of the goddeſs Ops. Varro ſays they were 
held on the 19th of December, which was one of the 
days of the ſaturnalia: theſe two feaſts were celebrated 
in the ſame month, becauſe Saturn and Ops were huſ- 
band and wife : the vows offered to the goddeſs were 
made fitting on the ground. 

OPERA, a dramatic compoſition ſet to muſic, and 
ſung on the Rage, accompanied with. muſical inſtru- 
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ments, and enriched with magnificent dreſſes, mach 
and other decorations. See Porrav, ch, ij, 
Mus1c, ne 26. 

OPERATION, in general, the a& of exerting or 
exerciſing ſome power or faculty, upon which an effeg 
follows. | 

OyerarTION, in ſurgery and medicine, denotes a 
methodical action of the hand on the human body, in 
order to re-eſtabliſh health, 

OPHIDIUM, a genus of fiſhes belonging to 
the order of apodes. The head is ſomewhat naked: 
the teeth are in the jaws, palate, and fauces; there 
are ſeven rays in the gill-membranes; and the body iz 
ſhaped like a ſword. There are two ſpecies, 

OPHIOGLOSSUM, avper's-TONGUE; a genus 
of the order of filices, belonging to the cryptogamia 
claſs of plants. There are ſeven ſpecies; of which 
the only remarkable one is the vulgatum, or common 
adder's-tongue, which is a native of ſeveral places of 
Britain, growing in meadows and moiſt paſtures, The 
country-people make an ointment of the freſh leaves, 
and uſe it as a vulnerary to green wounds; which is a 
very ancient application, recommended by Matthioly;, 
Tragus, and others. 

OPHIOMANCY, in antiquity, the art of making 
predictions from ſerpents. Thus Calchas, on ſeeing 
a ſerpent devour eight ſparrows with their dam, fore- 
told the duration of the fiege of Troy: and the ſeven 
coils of a ſerpent that was ſeen on Anchiſes's tomb, 
were interpreted to mean the ſeyen years that neas 
wandered from place to place before he arrived at 
Latium. 

OPHIORHIZA, in botany, a genus of the mo- 
nogynia order, e to the pentandria claſs of 

lants. There are two ſpecies ; the moſt remarkable 
of which is the Aſiaticum, or true lignum colubrinum, 
The root of this is known in the Eaſt Indies to be a 
ſpecific againſt the poiſon of that moſt dreadful animal 
called the hooded ſerpent. There is a treatiſe in Amen, 
Acad. tom. iv. upon this ſubject, wherein the author 
Joh. And. Darelius undertakes, from the deſcription of 
ſuch authors as had ſeen it upon the ſpot, to aſcertain 
the plant from which the genuine root is taken, It 
appears in this account, that it had puzzled the Eu- 
ropean phyſicians; and what had been fold in the ſhops 
for it, 1s the root of a very different plant, and of a 
poiſonous nature, a 

The true root is called ungut, for the following 
reaſon.— There is a kind of weaſel in the Eaſt Indies, 
called mungutia by the natives, unge by the Portu- 

ueſe, and uncas by the Dutch. This animal pur- 
— the hooded ſerpent, as the cat does the mouſe 
with us. As ſoon as this ſerpent appears, the weaſel 
attacks him; and if ſhe chances to be bit by him, ſhe 
immediately runs to find a certain vegetable, upon 
eating which ſhe returns, and renews the fight — 
The Indians are of opinion that this plant is the 
mungos. | 

That celebrated traveller Kempfer, who kept ole 
of theſe weaſels tame, that eat with him, lived with 
him, and was his companion wherever he went, ſays 
he ſaw one of theſe battles. between her and the ſer- 
pent, but could not certainly find out what root the 
weaſcl looked out for. But whether the weaſel fir 


diſcovered. this antidote or not, it is an infallible 
remedy 
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medy againſt the bite of the hooded ſerpent, And the lip of the neQarium bifid. 4. The anthropophora, Ophrys 

man-ſhaped ophrys, or man-orchis, hath a roundiſh | 
OPHITES, in natural hiſtory, a fort of variegated bulboſe root, crowned with three or four oblong leaves; 
marble, of a duſky-green ground, ſprinkled with ſpots upright thick ſtalks, riſing a foot and a half high; 
of a lighter green, otherwiſe called ſerpentine. See the adorned with narrow leaves, and terminated by looſe 


tes re | 
on this he undertakes to aſcertain. 


Ophrys- 


article MARBLE. | ſpikes of greeniſh flowers, repreſenting the figure of a 
OyxiTEs, in church- hiſtory, Chriſtian heretics, fo naked man; the lip of the neQarium linear tripartite, 
called both from the veneration they had for the ſer- with the middle ſegment longeſt and bifid. There is 
pent that tempted Eve, and the worſhip they paid to a variety with browniſh flowers tinged with green. 
a real ſerpent: they pretended that the ſerpent was 5. The inſeQifera, or inſect-orchis, hath two roundiſh 
eſus Chriſt, and that he taught men the knowledge bulbous roots, crowned with oblong leaves; erect leafy 
of good and evil. They diſtinguiſhed between Feſus ſtalks, from fix to 10 or 12 inches high, terminated by 
and Chriſt; Jeſus, they ſaid, was born of the Virgin, ſpikes of inſe&-ſhaped greeniſh flowers, having the lip 
but Chriſt came down from heaven to be united with of the nectarium almoſt five-lobed. This wonderful 
him; Jeſus was crucified, but Chriſt had left him to ſpecies exhibit flowers in different varieties, that re- 
return to heaven. They diſtinguiſhed the God of the preſent ſingular figures of flies, bees, and other in- 
Jews, whom they termed Za/dabaoth, from the ſu- ſets; and are of different colours in the varieties. 
preme God: to the former they aſcribed the body, to 6. The monorchis, or muſky ophrys, hath a roundiſh 
the latter the ſoul of men. They had a live ſerpent, bulboſe root ; crowned with three or four oblong 
which they kept in a kind of cage; at certain times leaves; an ere& naked ſtalk, fix inches high; termi- 
they opened the cage-door, and called the ſerpent: nated by a looſe ſpike of yellowiſh, 2 
the animal came out, and, mounting upon the table, flowers. 
twined itſelf about ſome loaves of bread; this bread All theſe fix ſpecies of ophrys flower in ſummer, at 


kiſſed the ſerpent: this they called their Zuchariſſ. 

OPHIR, a country mentioned in ſcripture, from appearance. The plants are all perennial in root, which 
which Solomon had great quantities of gold brought are of the bulbous fleſhy kind, from which the flower- 
home in ſhips which he ſent out for that purpoſe; but ftalks riſe annually in ſpring, and decay in autumn; at 
where to fix its ſituation is the great difficulty, authors which period is the proper time for removing the roots 
running into various opinions on that head. Some from one place to another. They all grow wild in 
have gone to the Welt, others to the Eaſt Indies, and Britain, &c.; are refidents of woods, bogs, marſhy 
the eaſtern coaſts of Africa, in ſearch of it. The ge- grounds, ſterile paſtures, chalky ſoils, and the like 
nerality place Ophir in the Eaſt Indies: but where places, where they flouriſh and diſplay their ſingular 


they broke and diſtributed it to the company, who all _ different times in different ſorts, from May until July; 
and in moſt of the ſorts exhibit a ſingularly curious 


there, is the queſtion; many taking it for Taphro- 
bana, now ſuppoſed to be Ceylon; others for Pegu, 
or for Sumatra; or for the Aurea Cherſoneſus, now 
Malacca: unleſs Aurea Cherſoneſus be, as many think, 
an appellative common to all countries producing 
gold. Kircher takes the term Ophir to be of Egyp- 
tian original, and to denote a great part of India: 


flowers in great abundance, from which places they 
are introduced into gardens for variety; and baving 
procured ſome plants at the proper ſeaſon, and planted 
them in ſoils and fituations ſomewhat fmilar to that 
where they naturally grow, the roots will abide for 
ſeveral years, and flower annually, 

As to their propagation, it may be tried by ſeed ia 


and, to obviate difficulties, perhaps it is belt to a ſhady border, as ſoon as it is ripe; likewiſe by off- 
take Ophir for India at large, without confining it to ſets from the root, though they multiply ſparingly in 
any particular country, not excluding even China and gardens: however, roots of ſome landing may be 


the Japaneſe iſlands. 

OPHRYS, TwYBLADE; a genus of the diandria 
order, belonging to the gynandria claſs of plants. The 
ſpecies are numerous; but the moſt remarkable are the 
following. 

I, The ovata, oval-leaved ophrye, or common 
twyblade, hath a bulbous, fibrated root; crowned by 
two oval, broad, obtuſe, veined, oppoſite leaves; an 
erect, ſucculent, green ſtalk, ſix or eight inches high, 
naked above, and terminated by a looſe ſpike of 
greeniſh flowers, having the lip of the nectarium bifid. 
The flowers of this ſpecies reſemble the figure of gnats. 
2. The ſpiralis, ſpiral orchis, or triple ladies-treſfes, 

th bulbous, oblong, aggregated roots; crowned: by 
a cluſter of oval, pointed, ribbed leaves; erect ſimple 
Ralks, half a foot high; terminated by long ſpikes 
of white odoriferous flowers, hanging to one fide, 
having the lip of the nectarium entire, and crenated. 
3- The nidus-avis, or bird's-neft, hath a bulboſe, 
"brated, cluſtered root; upright, thick, ſucculent 
talks, a foot high, ſheathed by the leaves, and termi- 
nated by looſe Pikes of pale-browa flowers; having 


examined at the proper ſcaſon, and any off-lets ſepa- 
rated and planted in the proper places. 
OPHTHALMOSCOPY, a branch of phyfiog- 
nomy, which deduces the knowledge of a man's tem- 
er and manner from the appearance of his <ycs. 

OPHTHALMIA, in medicine, an inflammation 
of the membranes which inveſt the eye; eſpecially of 
the adnata, or albugincous coat. See Mevicixg, 
n* 283. 

OPIATES, medicines of a thicker conſiſtence than 
a ſyrup, prepared with opium ſcarcely fluid. They 
conſiſt of various ingredients, made up with honey 
or ſyrup; and are to be uſed for a long time ei- 
ther for purgative, alterative, or corroborative inten- 
tions. 

The word opiate is alſo uſed, in general, for any 
medicine given with an intention to procure ſleep, whe- 
ther in the form of electuaries, drops, or pills. 

OPIT'S, or Oreit1us (Martin), a celebrated Ger- 
man poet, born at Breſlaw in 1507. He acquired 
great fame by his Latin, and more by his German 
poems; and, retiring to Dantzic, wrote a hiltory of the 
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ancient Daci: he died of the plague in 1639. 

Orirs (Henry), a learned Lutheran divine, born 
at Altenburg in Miſnia in 1642. He was profeſfor 
of theology and of the oriental languages at Kiel, 
where he acquired great reputation by a variety of 
excellent works concerning oriental literature and 
Hebrew antiquities. He dicd in 1712. 

OPIUM, in the materia medica, is an inſpiſſated 
juice, partly of the reſinous and partly of the gummy 
kind, brought to us in cakes from eight ounces to a 
pound weight. It is very heavy, of a denſe texture, 
and not perfectly dry; but, in general, caſily receives 
an impreſſion from the finger: its colour is a browniſh, 
yellow, ſo very dark and duſky that at firtt it appears 
black: it has a dead and faint ſmell, and ns taſte is 
very bitter and acrid. It is to be choſen moderately 
firm, and not too ſoft; its ſmell and taſte ſhould be 
very ſtrong, and care is to be taken that there be no 
dirty or (tony matter in it. 

Opium is the juice of the papaver album, or white 
Poppy, with which the fields of Afia Minor are in 
many places ſown, as ours are with corn. When the 
heads are near ripening, they wound them with an in- 
ſtrument that has five edges, winch on being ſtuck in- 
to the head makes at once five long cuts in it; and 
from theſe wounds the opium flows, and is next day 
taken off by a perſon who goes round the ficld, and 
put up in a veſſel which he carries faſtened to his 
girdle; at the ſame time that this opium is collected, 
the oppoſite fide of the poppy-head is wounded, and 
the opium collected from it the next day. They di- 
ſtinguiſh, however, the produce of the firſt wounds 
from that of the ſucceeding ones; for the firſt juice 
afforded by the plant 1s greatly ſuperior to what is 
obtained afterwards, After they have collected the 
opium, they moiſten it with a ſmall quantity of water 
or honey, and work it a long time upon a flat, hard, 
and ſmooth board, with a thick and ſtroag inſtrument 
of the ſame wood, till it becomes of the conſiſtence of 
pitch ; and then work it up with their hands, and 
form it into cakes or rolls for ſale. 

Opium at preſent is in great eſteem, and is one of 
the moſt valuable of all the fimple medicines. Applied 
externally, it is emollient, relaxing, and diſcutient, 
and greatly promotes ſuppuration : if long kept upon 
the ſkin, it takes off the hair, and always occaſions 
an itching in it; ſometimes is exulcerates it, and raiſes 
little bliſters, if applied to a tender part. Sometimes, 
on external application, it allays pain, and even occa- 
fions ſleep: but it mult by no means be applied to the 
head, eſpecially to the ſutures of the ſkull; for it has 
been known to have the moſt terrible effects in this 
application, and even to bring on death itſelf. Opium, 
taken internally, removes melancholy, eaſes pain, and 
difpoſes to fleep; in many caſes removes hemorrhages, 
and provokes ſweating. A moderate doſe is commonly 
under a grain; though, according to the circumſtances, 
two grains, or even three, may be within the limits of 
this denomination : but cuſtom will make people bear 
a dram or more; though in this caſe nature is vitiated, 
and nothing 1s to be hence judged in regard to others. 
If given diſſolved, it operates in half an hour; if in a 
ſolid form, as in pills, or the like, it is ſometimes an 
hour and a half. Its firſt effect, in this caſe, is the 
making the patient cheerful, as if he had drank mo- 
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vented its coming into uſe among us; in- the mithridate 


nules of the fine opopanax, are on the outſide of a 
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derately of wine, and at the ſame time bold and above Opo\, 
the fear of danger; for which reaſon the Turks always — 
take it when they are going to battle. A very im., 

moderate doſe brings on a fort of drunkenneſs, much 70 
like that occaſioned by an immoderate quantity of RY 
ftroog liquors ; cheerfulneſs and loud laughter at fr 

than a relaxation of the limbs, a loſs of memory, and 
lightheadedneis ; then vertigoes, dimneſs of the eyes, 
with a laxity of the cornea and a dilatation of the pu- 
pils,,a ſlowneſs of the the pulſe, redneſs of face, relax:. 
tion of che under-jaws, ſwelling of the lips, difficulty of 
breathing, painful erection of the penis, convulſions, 
cold ſweat, and finally death. Thoſe who eſcape are 
— relieved by a great number of ſtools, or profuſe 
weats. 

OPOBALSAMDM, in the materia medica. Opo- 
balſam, or balm of Gilead; a reſinous juice, obtained 
from an evergreen tree, or ſhrub, growing ſpon. 
taneouſly in Arabia, The belt fort, which naturally 
exſudes from the plant, is ſcarce known to Europe; 
and the inferior kinds, ſaid to be extracted by lightly 
boiling the leaves and branches in water, are very 
rarely {een among us. The true opobalſam, accord. 
ing to Alpinus, is at firſt turbid and white ; of a very 
ſtrong pungent ſmell, like that of turpentine, but 
much ſweeter; and of a bitter, acrid, aſtringent taſte; 
upon being kept for ſome times it becomes thin, lim- 
pid, light, of a greeniſh hue; then of a gold yellow; 
and at length of the colour of honey: after this it 
grows thick like turpentine, and loſes much of its fra- 
grance, This balſam is of great eſteem in the ealtern 
countries, both as a medicine, and as an odoriterous 
unguent and coſmetic. Its great ſcarcity has pre- 


and theriaca, which it is directed as an ingredient in, 
the London college allows the expreſſed oil of nutmegs 
as a ſuccedaneum to it. 

OPOPANAYX, in the materia medica, is a gum 
reſin of a tolcrably firm texture, uſually brought to vs 
in looſe granules or drops, and ſometimes in large 
maſſes, formed of a number of theſe connected by a 
quantity of matter of the ſame kind ; but thele are 
uſually loaded with extraneous matter, and are greatly 
inferior to the pure looſe kind. The drops or gra- 


browniſh red colour, and of a duſky yellowiſh or 
whitiſh colour within: they are of a ſumewhat upau- 
ous appearance, ſmocth on the ſurface; and are to be 
choſen in clear pieces, of a firong ſmell and acrid 
talte. 

Opopanax is attenuating and diſcutient, and is gen- 
tly purgative; it diſpels ſtatulencies, and is good in 
aithmas, in inveterate coughs, and in diſorders of the 
head and nerves. It alſo promotes the menſes, and 
is good againſt all obſtructions of the viſcera. 

OPOSSUM, in zoology. See DiDELPHIS» | 

OPPIANUS, a poet aud grammarian of Anazarba 
in Cilicia, in the ſecond century. He compoſed a poem 
of hunting, and another of fiſhing, for which An. 
toninus Caracalla gave him as many golden crowns 23 
their were verſes in his poems; they were called hence 
Oppian's golden verſes, He died in the 3oth year 

is age. 

OPPILATION, in medicine, the a& of obfiruc- 


. , by re- 
ting or ſtopping vp the paſſages of the aaa 


07 F 


w nt or peccant humours. This word is chief 
= _— obſicuRtions in the lower belly. Io 
OPTATIVE moor, in grammar, that which 
ſerves tO expreſs an ardent defire or wiſh for ſomething. 
In moſt languages, except the Greek, the optative 
is only expreſſed by prefixing to the ſobj unctive an ad- 
verb of wiſhing; as uinam, in Latin; plat a Dieu, 
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and the various phenomena of viſion. 


HISTORY. 
i 1. Diſcoveries concerning the Light. 


Tukst are enumerated under the article Licar fo 

fully, that there is little room for any further addition 
here, The nature of that ſubtile element is indeed 
very little known as yet, notwithſtanding all the en- 
deavours of philoſophers; and whatever fide is taken 
with regard to it, whether we ſuppoſe it to conſiſt of 
an infinity of ſmall particles propagated by a repulſive 
power from the luminous body, or whether we ſuppoſe 
g. it to conſiſt in the vibrations of a ſubtile fluid, there 
eu. are prodigious difficulties, almoſt, if not totally inſu- 
le perable, which will attend the explanation of its phe- 
Wation . . 
\ che. nomena. In many parts of this work the identity of 
nz of light and of the electric fluid is aſſerted: this, how- 
„ ever, doth not in the leaſt interfere with the pheno- 
mena of optics; all of which are guided by the ſame 
jnvariable Ka whether we ſuppoſe light to be a vi- 
bration of that fluid, or any thing elſe. We ſhall 
therefore proceed to, 


( 2. Diſcoveries concerning the Refradtion of Light, 


We find that the ancients, though they made very 
few optical experiments, nevertheleſs knew,,that when 
light paſſed through mediums of different denſities, it 
did not move forward in a ſtraight line, but was bent, 
of refradted, out of its courſe. This was probably 
ſuggeſted to them by the appearance of a ftraight flick 
partly immerſed in water: and we find many que- 
lions concerning this and other optical appearances in 
Ariſtotle ; to which, however, his anſwers are inſig- 
niicant, Archimedes is even ſaid to have written a 
treatile concerning the appearance of a ring or circle 
under water, and therefore could not have been igno- 
rant of the common phenomena of refraction. But the 
ancients were not only acquainted with theſe more or- 
dinary appearances of refraction, but knew alſo the pro- 
guction of colours by refracted light. Seneca ſays, that 
if the light of the ſun ſhines through an angular piece 
of plaſs, it will ſhew all the colours of the rainbow. 
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T* AT ſcience which treats of dement of the light, 
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in French; and wand to God, in Engliſh. 1 Optics. 
OPTIC Axor, the angle which the optic axes of ily 
both eyes make with one another, as they tend to 
meet at ſome diſtance before the eyes. 
Orric Axis, the axis of the eye, or a line going 
through the middle of the pupil, and the centre of 
the eye. 


I C I; 


uſe of a glaſs globe filled with water to magnify-their 
figures, and thereby to work to more advantage. 
That the power of tranſparent bodies of a ſpherical 
form in magnifying or burning was not wholly un- 
known to the ancients, is farther probable from cer- 
tain gems preſerved in the cabinets of the curious, 
which are ſuppoſed to have belonged to the Druids. 
They are made of rock-cryſtal of various forms, 
amongſt which are found ſome that are lenticular and 
others that are ſpherical : and though they are not 
ſufficiently wrought to perform their office as well az 
they might have done if they had been more judi- 
ciouſly executed, yet it is hardly poſſible that their ef- 
fect, in magnifying at leaſt, could have eſcaped the no- 
tice of thoſe who had often occaſion to handle them; 
if indeed, in the ſpherical] or lenticular form, they 
were not purpoſely intended for the purpoſes of burn- 
ing. One of theſe, of the ſpherical kind, of about an 
inch and a half diameter, is preſerved among the foſ- 
ſils given to the univerſity of Cambridge by Dr Wood- 
ward. 

The firſt treatiſe of any note written on the ſuliject R.. ien 


of optics, was by the celebrated aftronomer Claudius firſt treated 
Ptolomzus, who lived about the middle of the ſecond of by Pto- 


century. The treatiſe is loſt ; but from the accounts“. 
of others we ſind that he treated of aſtronomical re- 
fractions. Though refraction in general had been ob- 
ſerved very early, it is poſſible that it might not have 
occurred to any philoſophers much before his time, 
that the light of the ſun, moon, and ſtars muſt undergo 
a ſimilar refraQion, in conſequence of falling obliquely 
upon the groſs atmoſphere that ſurrounds the earth; 
and that they muſt, by that means, be turned out of 
their rectilinear courſe, ſo as to cauſe thoſe luminaries 
to appear higher in the heavens than they would other- 
wiſe do. The firſt aſtronomers were not aware that 
the intervals betwcen ſtars appear leſs near the horizon 
than in the meridian ; and, on this account, they muit 
have been much embarraſſe i in their obſervations. But 
it is evident that Ptolemy was aware of this circum- 
ſtance, by the caution that he gives to allow ſome- 
thing for it, upon every recourſe to ancient obicrva- 
tions. 


This philoſopher alſo advances a very ſenſible hypo- His © ON 
thebs to account for the-remarkably greater apparent t ese con- 
ſize of the ſun and moon when ſeen near the horizon. srning de 
The mind, he ſays, judpes of the hze of objects by es 
means of a pre-concetved idea of their diſtance from moon. 
us: and this diſtance is fancied to be greater when a 
number of objects are iuterpoled between the eye and 
the body we are viewing; which is the caſe when we 
ſee the heavenly bodies ncar the horizon, In his Al- 
mageſt, however, he aſcribes this appearance to a re- 


fraction 


nel colours, however, he ſays are falſe, ſuch as are 
ſeen in a pigeon's neck when it changes its poſition ; 
and of the ſame nature he ſays is a ſpeculum, which, 
Vithout having any colour of its own, aſſumes that of 
ay other body. It appears alſo, that the ancients were 
„ 1% unacquainted with the magnifying power of glaſs 
ia globes filled with water, though they do not ſeem to 
ne known any thing of the reaſon of this power; 
aud the ancient engravers are ſuppoſed to have made 
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fraction of the rays by vapours, which actually enlarge 


the angle under which the luminaries appear; juſt as 
the angle is enlarged by which an object is ſeen from 
under water. | 

In the 12th century, the nature of refraQtion, was 


of Alhazen. largely conſidered by Alhazen an Arabian writer; in 


7 
Of Vitellio. 


ſo much that, having made experiments upon it at the 
common ſurface between air and water, air and glaſs, 
water and glaſs or cryſtal; and, being prepoſſeſſed with 
the ancient opinion of cryſtalline orbs in the regions 
above the atmoſphere, he even ſuſpected a refraction 
there alſo, and fancied he could prove it by aſtronomi- 
cal obſervations. This author deduces from hence ſe- 
veral properties of atmoſpherical refraction, as that it 
increaſes the altitudes of all objects in the heavens; 
and he firſt advanced, that the ſtars are ſometimes ſeen 
above the horizon by means of refraction, when they 
are really below it. This obſervation was confirmed 
by Vitellio, B. Waltherus, and eſpecially by the ex- 
cellent obſervations of Tycho Brahe. Alhazen obſer- 
ved, that refraction contracts the diameters and diſtances 
of the heavenly bodies, and that it is the cauſe of the 
twinkling of the ſtars. But we do not find that either 
he, or his follower Vitellio, knew any thing of its juſt 
quantity. Indeed it is too ſmall to be determined ex- 
cept by very accurate inſtruments, and therefore we 
hear little more of it till about the year 1500; at which 
time preat attention was paid to it by Bernard Wal- 
ther, Mæſtlin, and others, but chiefly by Tycho Brahe. 
Alhazen ſuppoſed that the refraction of the atmo- 
ſphere did not depend upon the vapours in it, as was 
robably the opinion of philoſophers before his time, 

| hs on the different tranſparency ; by which, as Mon- 
tucla conjectures, he meant the denſity of the groſs air 
contipnous to the earth, and the ether or ſubtile air 
that lies beyond it. In examining the effects of refrac- 
tion, he endeavours to prove that it is ſo far from be- 
ing the cauſe of the heavenly bodies appearing larger 
near the horizon, that it would make them appear leſs; 
two ſtars, he ſays, appearing nearer together in the 
horizon, than near the meridian. This phenomenon 
he ranks among optical deceptions. We judge of di- 
ſtance, he ſays, by comparing the angle under which 


objects appear, with their ſuppoſed diftance ; ſo that 


if theſe angles be nearly equal, and the diſtance of one 
object be conceived greater than that of the other, it 
will be imagined to be larger. And the ſky near the 
horizon he ſays is always imagined to be further from 
us than any other part of the concave ſurface. Roger 


Bacon aſcribes this account of the horizontal moon to 


Ptolemy; and as ſuch it is examined, and objected to 
by B. Porta. | 

In the writings of this philoſopher we find the firſt 
diſtinct account of the magnifying power of glaſſes; 
and it is not improbable, that what he wrote upon this 
ſubject gave riſe to that moſt uſeful invention of ſpec- 
tacles. For he ſays, that if an object be applied cloſe 
to the baſe of the larger ſegment of a ſphere of glaſs, 
it will appear magnified. He alſo treats of the ap- 
pearance of an object through a globe, and ſays that 
he was the firſt who obſerved the refraction of rays in- 
to it. 


treatiſe of optics, containing all that was valuable in 
Alhazen, and digeſted in a much more intelligible and 


In 1270, Vitellio, à native of Poland, publiſhed a 


I C S8. | Hiſt 
methodical manner, He obſerves, that light is always 
loſt by refraction, in conſequence of whick the objects 
ſeen by refracted light always appear leſs luminous; 
but he does not pretend to eſtimate the quantity of this 
loſs. He reduced into a table the reſult of his experi. 
ments on the refractive powers of air, water, and 
glaſs, correſponding to different angles of incidence, 
La his account of the horizontal moon he agrees ex. 
actly with Alhazen; obſerving, that in the horizon 
ſhe ſeems to touch the earth, and appears much more 
diſtant from us than in the zenith, on account of the 
intermediate ſpace containing a greater variety of ob- 
jects upon the viſible ſurface of the earth. He aſeribes 
the twinkling of the ſtars to the motion of the air in 
which the light is refracted; and to illuſtrate this hy. 
potheſis, he obſerves, that they twinkle ſtill more when 
viewed in water put in motion, He alſo ſhews, that re. 
fraction is neceſſary as well as reflection, to form the 
rainbow ; becauſe the body which the rays fall upon 
18 a tranſparent ſubſtance, at the ſurface of which one 
part of the light is always reflected and another te- 
fracted. But he ſeems to conſider refraction as ſer- 
ving only to condenſe the light, and thereby enabling 
it to make a ſtronger impreſſion upon the eye. This 
writer alſo makes ** ingenious attempts to explain 
refraction, or to aſcertain the law ofit. He alſo con- 
ſiders the foci of glaſs ſpheres, and the apparent ſize 
of objects ſeen through them; though upon theſe ſub- 
jeRs he is not at all exact. It is ſufficient indeed to 
ſhew the ſtate of knowledge, or rather of ignorance, at 
that time, to obſerve, that both Vitellio, and his maſter 
Alhazen, endeavour to account for objects appearing 
larger when they are ſeen under water by the circular 
figure of its ſurface; fince, being fluid, it conforms to 
the figure of the earth. q 
Cotemporary with Vitellio was Roger Bacon, a man 0f Ro 
of very extenſive genius, and who wrote upon almoſt Bacon. 
every branch of ſcience; yet he does not ſeem to have 
made any conſiderable advances beyond what Alhazen 
had done before-him. Even ſome of the wildeſt and 
moſt abſurd of the opinions of the ancients have had 
the ſanction of his authority. He does not heſitate 
to aſſent to an opinion adopted by many of the an- 
cients, and indeed by moſt philoſophers till his time, 
that viſual rays proceed from the eye; giving this rea- 
ſon for it, that every thing in nature is qualified to 
diſcharge its proper funRions by its own powers, in 
the ſame manner as the ſun and other celeſtial bodics. 
In his Specula Mathematica, he added ſome obſerva 
tions on the refraction of the light of the ſtars; the 
apparent ſize of objects; the extraordinary ſize of the 
ſun and moon in the horizon: but in all this he is not 
very exact, and advances but little. In his Opus Ma- 
jus he demonſtrates, that if a tranſparent body inter- 
poſed between the eye and an object, be convex to- 
wards the eye, the object will appear magnified, This 
obſervation, however, he certainly had from Alhazen; 
the only difference between them is, that Bacon pre- 
fers the ſmaller ſegment of a ſphere, and Alhazen the 
larger, in which the latter certainly was right. _ 
From this time, to that of the revival of learning 1011 
Europe, we have no farther treatiſe on the ſubject of ly 
refraction, or indeed on any other part of optics. One 


of the firſt who diſtinguiſhed himſelf in this way a8 
Maurolycus teacher of mathematics at Meſſina. 


In 3 
treatiſe 
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treatiſe, De Lumine et Uumbra, publiſhed in 1575, he 
demonſtrates that the cryſtalline humour of the eye is 
; leus that collects the rays of light iſſuing from the 
objects, and throws them upon the retina where is the 
focus of each pencil. From this principle he diſcover- 
+4 the reaſon why ſome people were ſhort-tighted and 
others long- ſighted ; and why the former are relieved 
by concave, and the others by convex, glaſſes. 

About the ſame time that Maurolycus made ſuch 


len adrences towards the diſcovery of the nature of viſion, 
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Joannes Baptiſta Porta of Neples diſcovered the ca- 
era obſcura, which throws fill more light on the ſame 
ſybict, His bouſe was conſtantly reſorted to by all 
the ingenious perfons at Naples, whom he formed into 
what he called an academy of ſecr:ts each member 
being obliged to contribute ſomething that was not 
generally known, and might be uſeful. By this means 
he was furniſhed with materials for his Magia Natu- 
raljs, which contains his account of the camera objcura, 
and the firſt edition of which was publiſhed, as he in- 
forms us, when he was not quite 15 years old, He 
alſo gave the firſt hint of the magic lantern ; which 
Kircher afterwards followed and improved. His ex- 
periments with the camera obſcura convinced bim, that 
viion is performed by the intromiſſion of ſomething 
juto the eye, and not by viſual rays proceeding from 
the eye as had been formerly imagined ; and he was 
the firſt who fully ſatisfied himſelf and others upon 
this ſubjet. Indeed the reſemblance between _— 
ments with the camera obſcura and the manner in which 
viſion is performed in the eye, was too ſtriking to eſcape 
the obſervation of a leſs ingenious perſon. But when 
liz ſays that the eye is a camera obſcura, and the pupil 
the hole in the window-ſhutter, he was ſo far miſtaken 
2s to ſuppoſe that it was the cryſtalline humour that 
correſponds to the wall which receives the images; nor 
was it diſcovered till the year 1604, that this office is 
performed by the retina. He makes a variety of juſt 
obſervations concerning viſion ; and particularly ex- 
plains ſeveral caſes in which we imagine things to be 
without the eye, when the appearances are occaſioned 
by ſome affection of the eye itſelf, or ſome motion 
vithin the eye. He obſerves alſo, that, in certain cir- 
cumſtances, viſion will be aſſiſted by convex or concave 
glaſſes; and he ſeems alſo to have made ſome ſmall ad- 
vances towards the diſcovery of teleſcopes. He takes 
notice, that a round and flat ſurface plunged into wa- 
ter, will appear hollow as well as magnified to an eye 
perpendicularly over it; and he very well explains by 
2 higure, the manner in which it is done. 
All this time, however, the great problem concern- 
ing the meaſuring of refractions had remained un- 
loved. Alhazen and Vitellio, indeed, had attempted 
it; but failed, by attempting. to meaſure the angle it- 
ſelf, inſtead of its fine. At laſt, however, it was diſ- 
covered by Snellius, profeſſor of mathematics at Ley- 
cen, This philoſopher, however, did not perfectly 
underſtand his own diſcovery, nor did he live to publiſh 
any account of it himſelf. It was afterwards explained 
by profeſſor Hortenſius both publicly and privately, 
core it appeared in the writings of Deſcartes, who 
publiſhed it under a different form, without making 
acknowledgement of his obligations to Snellius, 
"hole papers Huygens aſſures us, from his own know- 


ledge, Delcartes had ſeen. 


Vor. VII. 1 
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It docs not appear that, before-Deſcartes, any per- ,, 


ſon attempted to explain the cauſe of refraction; which Opinions 
he undertook to do by the reſolution of forces, on the of Deſcartes 
principles of mechanics. In conſequence of this, he and Leib- 
was obliged to ſuppoſe that light paſſes with more fer * 
eaſe through a denſe medium, than through a rare 8 
one. The truth of this explanation was firſt queſtioned 
by M. Fermat, counſellor to the parliament of Thou- 
louſe, and an able mathematician, He aſſerted, con- 
trary to the opinion of Deſcartes, that light ſuffers 
more reſiſtance in water than air, and more in glaſs 
than in water; and he maintained, that the reſiſtance 
of different mediums with reſpect to light is in pro- 
portion to their denſities. M. Leibnitz adopted the 
ſame general idea; and theſe gentlemen argued upon 
the ſubjeR in the following manner, | 
Nature, ſay they, accompliſhes her ends by the 
ſhorteſt methods. Light therefore ought to pals from 
one point to another, either by the ſhorteſt road, or 
that in which- the leaſt time is required. But it is 
plain that the line in which light paſſes, when it falls 
obliquely upon a denſer medium, is not the moſt di- 
rect or the ſhorteſt; ſo that it muſt be that in which 
the leaſt time is ſpent. And whereas it is demoſtrable, 
that light falling obliquely upon a denſer medium (in 
order to take up the Jeaſt time poſſible in paſſing from 
a point in one medium to a point in the other) muſt 
be refracted in ſuch a manner, that the fines of the 
angles of incidence and refraction muſt be to one ano- 
ther, as the different facilities with which light is 
tranſmitted in thoſe mediutns; it follows, that fince 
light approaches the perpendicular when it paſſes ob- 
liquely from air into water, ſo that the fine of the 
angle of refraction is leſs than that of the angle of 
incidence, the facility with which water ſuffers light 
to paſs through it is leſs than that of the air; ſo that 
light meets with more reſiſtance in water than air. r3 
Arguments of this kind could not give ſatis faction; Diſcoveries 
and a little time ſhewed the fallacy of the hypotheſis. concerning 
At a meeting of the Royal Society, Aug. 31. 1664. ** —_ 
an experiment for meaſuring the refraction of common fene 3 
water was made with a new inſtrument which they ſtances. 
had prepared for that purpoſe; and, the angle of in- 
cidence being 40 degrees, that of refraction was found 
to be 30. About this time alſo we find the firſt men- 
tion of mediums not refracting the light in an exact 
proportion to their denſities. For Mr Boyle, in a 
letter to Mr Oldenburgh, dated Nov. 3. 1664, ob- 
{erves, that in ſpirit- of- wine, the proportion of the fines 
of the angles of incidence to the fines of the angles 
of refraction was nearly the ſame, viz. as 4 to 3; and 
that, as ſpirit-of-wine occaſions a greater refraction 
than common water, ſo oil of turpentine, which is 
lighter than ſpirit-of-wine, produces not only a greater 
refraction than common water, but a much greater 
than ſalt water. And at a meeting held Nov. . the 
ſame year, Dr Hooke (who had been ordered to pro- 
ſecute the experiment) brought in an account of one 
that he had made with pure and clear ſallad oil, which 
was found to have produced a much greater refrac- 
tion than any liquor which he had then tried; the 
angle of refraction that anſwered to an angle of inci— 
dence of 30 being found no leſs than 409 30', and 
the angle of refraction that anſwered to an angle of 
incidence of 209 being 29 47.—M., de la Hize alfs 
30 2 made 


% 
% 
N 
* 
4 


5480 


O P T 
made ſeveral experiments to aſcertain the refractive 
power of oil with reſpect to that of water and air, and 
found the fine of the angle of incidence to that of re- 
fraction to be as 60 to 42; which, he obſerves, is a 
little nearer to that of glaſs than to that of water, 
though oil is much lighter than water, and glaſs much 
heavier. - 

The members of the Royal Society finding that the 
refraRion of ſalt water exceeded that of freſh, purſued 
the experiment farther with ſolutions of vitriol, ſalt- 
petre, and alum, in water; when they found the re- 
fraction of the ſolution of vitriol and ſaltpetre a little 
more, but that of alum a little leſs, than common 
water. | | 

Dr Hooke made an experiment before the Royal 
Society, Feb. 11. 1663, which clearly proves that ice 
refracts the light leſs than water; which he took to 
be a good argument that the lightneſs of ice, which 
cauſes it to ſwim in water, is not cauſed only by the 
ſmall bubbles which are viſible in it, but that it ariſes 
from the uniform conſtitution or general texture of 
the whole maſs. M. de la Hire alfo took a good deal 
of pains to determine whether, as was then the com- 
mon opinion, the refractive power of ice and water 
were the ſame; and he found, as Dr Hooke had done 
before, that ice refracts leſs than water. 

By a molt accurate and elaborate experiment made 
in the year 1698, in which a ray of light was tranſ- 
mitted through a Torricellian vacuum, Mr Lowthorp 
found, that the refraQive power of air is to that of 
water as 36 to 34, 400. He concludes his account of 
the experiment with obſerving, that the refractive 
power of bodies is not proportioned to the denſity, at 
leaſt not to the gravity, of the refracting medium, 
For the refractive power of glaſs to that of water, is 
as 55 to 34, whereas its gravity 1s as 87 to 34; that 
is, the ſquares of their refractive powers are very nearly 
as their reſpective gravitiess And there are ſome 
fluids, which, though they are lighter than water, yet 
have a greater power of refraction. Thus the refrac- 
tive power of ſpirit-of-wine, according to Dr Hooke's 
experiment, is to that of water as 36 to 33, and its 
gravity reciprocally as 33 to 36, or 363. But the 
refractive powers of air and water ſeem to obſerve the 
ſimple proportion of their gravities diretly. And if 
this ſhould be confirmed by ſucceeding experiments, 
it is protable, he ſays, that the refractive powers of 
the atmoſphere are every-where, and at all heights 
above the earth, proportioned to its denſity and ex- 
panſion: and then it would be no difficult matter to 
trace the light through it, ſo as to terminate the ſha- 
dow of the earth; and, together with proper expe- 
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were deſirous that it might be put paſt diſpute, Hiſtory 


repeated and pay foes trials; and ord 


Haukſbee to make an inſtrument for the — "of 
the direction of Dr Halley. It conſiſted of a "C4 


braſs priſm, two fides of which had ſockets to receiy 
two plane glaſſes, whereby the air in the priſm mi be 
either be exhauſted or condenſed. The priſm had 4100 
a mercurial gage fixed to it, to diſcover the denſity of 
the contained air; and was contrived to turn upon ity 
axis, in order to make the refractions equal on each 
ſide when it was fixed to the end of a teleſcope. The 
refracting angle was near 64%; and the length of the 
teleſcope was about 10 feet, having a fine hair in jts 
focus. The event of this accurate experiment was ay 
follows: 

Having choſen a proper and very diſtinct erect ob- 
ject, whoſe diſtance was 2588 feet, June 15. O. 8. 
1708, in the morning, the barometer being then at 
29. 72, and the thermometer at 60, they firſt ex- 
hauſted the priſm, and then applying it to the tele. 
ſcope, the horizontal hair in the focus covered a mark 
on the object diſtinctly ſeen through the vacuum, the 
two glaſſes being equally inclined to the viſual ray. 
Then admitting the air into the priſm, the object was 
ſeen to riſe above the hair gradually as the air entered, 


and in the end the hair was obſerved to hide a mark 


10x inches below the former mark. This they often 
repeated, and with the ſame ſucceſs. 

After this they applied the condenfing engine to 
the priſm; and having forced in another atmoſphere, 


ſo that the denſity of the included air was double to 
to that of the outward, they again placed it before 


the teleſcope, and, letting out the air, the obje& which 
before ſeemed to rife, appeared gradually to deſcend, 
and the hair at length reſted on an object higher than 
before by the ſame interval of 104 inches. This expe« 
riment they likewiſe frequently repeated, without any 
variation in the event. 

They then forced in another atmoſphere; and upon 
n the condenſed air, the object was ſeen near 
21 inches lower than before. 

Now the radius in this caſe being 2588 feet, 101 
inches will ſubtend an angle of one minute and 8 ſe- 
conds, and the angle of incidence of the viſual ray 
being 32 degrees (becauſe the angle of the glaſs planes 
was 64) it follows from the known laws 1 refraction, 
that as the ſine of 39“ is to that of 31“, 59“, 26", 
differing from 320 by 34“ the half of 1, 8”; fo is the 
fine of any other incidence, to the fine of its angle of 
re fraction; and ſo is radius, or 1000000, to 999736; 
which, therefore, is the proportion between the fine 
of incidence in vacuo and the fine of refraction from 
thence into common air. | 


dients for meaſuring the quantity of light illuminating 
an opaque body, to examine at what diſtances the 
moon muſt be from the earth to ſuffer eelipſes of the 
obſerved durations, 


1 

It appears, by theſe experiments, that the refrac- f 
tive power of the air is proportionable to its denilty. pos K 
And fince the denſity of the atmoſphere is as its 


Czflini the younger happened to be preſent when 
Mr Lowthorp made the abovementioned experiment 
before the Royal Society; and upon his return home, 
having made a report of it to the members of the 
Royal Academy of Sciences, thoſe gentlemen endea- 
voured to repeat the experiment in 1700; but they 
did not ſucceed. —For, as they ſaid, beams of light 
paſſed through the vacuum witbout ſuffering any re- 
fraction. Ihe Royal ſociety being informed of this, 


weight directly, and-its heat inverſely, the ratio of its 
denſity, at any given time, may be had by comparing 
the heights of the barometer and thermometer ; and 
thence he concludes that this will alſo be the ratio 
of the re fraction of the air. But Dr Smith obſerves, 
that, before we can depend upon the accuracy of this 
concluſion, we ought to examine whether heat and 
cold alone may not alter the refractive power of alr, 


while its denſity continues the ſgme, This, he = 


efrac 


kite, be tried, by heating the condenſed or rarified air, 
#54 up in the priſm, jult before it is fixed to the tele- 
ſcope, and by obſerving whether the hair is its focus 
will continue to cover the ſame mark all the while that 
the air is cooling. chin 1 

The French academicians, being informed of the 
reſult of the above-mentioned experiment, employed 
M. Deliſle the younger to repeat their former ex- 
jeriment with more care; and he preſently found, that 
their operators had never made any vacuum at all, 
there being chinks in their inftrument, through which 
the air had infinuated itſelf. He therefore annexed a 

ave to his inſtrument, by which means he was ſure 
of his vacuum; and then the reſult of the experiment 
was the ſame with that in England. The refraction 
was always in proportion to the denſity of the air, 
excepting when the mercury was very low, and con- 
ſequently the air very rare; in which caſe the whole 
quantity being very ſmall, he could not perceive much 
difference in them. Comparing, however, the re- 
fractive power of the atmoſphere, obſeryed at Paris, 
with the reſult of his experiment, he found, that the 
beſt vacuum he could make was far ſhort of that of the 
etherial regions above the atmoſphere. 

Dr Hooke firſt ſuggeſted the. thought of making 
allowance for the effect of the refraction of light, in 
paſſing from the higher and rarer, to the lower and 
denſer regions of the atmoſphere, in the computed 


height of mountains. To this he aſcribes the differ- ' 


ent opinions of authors concerning the height of ſeve- 
ral very high hills. He could not account for the 
appearance of the Pike of Tenerif, and ſeveral very 
high mountains, at ſo great a diſtance as that at 
which they are actually ſeen, but upon the ſuppoſition 
of the curvature of the viſual ray, that is made by its 
paſſing obliquely through a medium of ſuch different 
denfity, from the top of them to the eye, very far 
diltant in the horizon. All calculations of the height 
of mountains that are made upon the ſuppoſition that 
the rays of light come from the tops of them, to our 
eyes, in ſtraight lines, muſt, he ſays, be very er- 
roneous. 

Dr Hooke gives a very good account of the twink- 
ling of the ſtars; aſeribing it to the irregular and un- 
equal refraction of the rays of light, which is alſo the 
reaſon why the limbs of the ſun, moon, and planets 
appear to wave or dance. And that there is ſuch an 
unequal diſtribution of the parts of the atmoſphere, 
he ſays, is manifeſt from the differefſt degrees of heat 
and cold in the air. This, he ſays, will be evident by 
looking upon diſtant objects, over a piece of hot glaſs, 
which cannot be ſuppoſed to throw out any kind of 
exhalation from itſelf, as well as through aſcending 
| teams of water. 

! About this time Grimaldi firſl obſerved that the 
+ Coloured image of the ſun re fracted through a priſm is 
inc always oblong, and that colours proceed from refrac- 
uon. — The way in which firſt he diſcovered this was by 
Vitellio's experiment above-mentioned, in which a 
picce of white paper placed at the bottom of a glaſs 
velle] filled with water, and expoſed to the light of 
the ſun, appears coloured. However, he obſerved, 
that in caſe the two ſurfaces of the refracting medium 
vere exactly parallel to each other, no colours were 
Produced, But of the true cauſe of thoſe colours, 
2 


. 
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viz. the different refrangibility of the rays of light, _. 
he had not the leaſt ſuſpicion, This diſcovery was Different 
reſerved for Sir Iſaac Newton, and which occurred reſratigili 
to him in the year 1666, At that time he was ly of the 
buſied in grinding optic glaſſes, and procured L 51g 
triangular glaſs priſm to*ſatisfy himſelf concerning vexed by 
the phenomena of colours. While he amuſcd him- Sir Ic 
ſelf with this, the oblong figure of the coloured Ncwivn. 
ſpectrum firſt ſtruck him. He was ſurpriſed at the 
great diſproportion betwixt its length and breadth; 
the former being about five times the meaſure of 
the latter. He could hardly think that any dif- 
ference in the thickneſs of the glaſs, or in the com- 
Ce of it, could have ſuch an influence on the light. 

owever, without concluding any thing 4 priori, he 
proceeded to examine the effects of theſe circumſtances, 
and particularly tried what would be the conſequence 
of tranſmitting the light through parts of the glaſs 
that were of different thickneſſes, or through holes in 
the window-ſhutter of different ſizes ; or by ſetting 
the priſm on the outſide of the ſhutter, that the light 
might paſs through it, and be refracted before it was 
terminated by the hole. 

He then ſuſpected that thefe colours might ariſe 
from the light being dilated by ſome unevenneſs in the 
glaſs, or ſome other accidental irregularity ; and to 
try this, he took another priſm, like the former, and 
placed it in ſuch a manner, as that the light, paſſing 
through them both, might be refracted contrary ways, 
and fo to be returned by the latter into the ſame 
courſe from which he had been diverted by the former. 
In this manner he thought that the regular effects of 
the firſt priſm would be deſtroyed by the ſecond ; bur 
that the irregular ones would be augmented by the 
multiplicity of refractions. The event was, that the 
light, which by the firſt priſm was diffuſed into an 
oblong form, was by the ſecond reduced into a cir- 
cular one, with as much regularity as if it had not 
paſſed through either of them. 

At laſt, after various experiments and conjectures, 
he hit upon what he calls the experimentum erucir, 
and which completed this great diicovery. He took 
two boards, and placed one of them cloſe behind the 
priſm at the window, ſo that the light might paſs 
through a ſmall hole made in it for the purpoſe, and 
fall on the other board, which he placed at the di- 
ſtance of about 12 feet; having firſt made a ſmall 
hole in it alſo, for ſome of that incident light to paſs 
through. He then placed another priſm behind the 
ſecond board, ſo that the light which was tranſmitted 
through both the boards might paſs through that alſo, 
and be again refracted before it arrived at the wall. 
This being done, he took the firſt priſm in his hand, 
and turned it about its axis, ſo much as to make the 
ſeveral parts of the image, caſt on the ſecond board, 
ſucceſſively to paſs through the hole in it, that he 
might obſerve to what places on the wall the ſecond 
priſm would refract them; and he ſaw, by the change 
of thoſe places, that the light tending to that end of 
the image towards which the refraction of the firlt priſm 
was made, did, in the ſecond priſm, ſuffer a refrac— 
tion conſiderably greater than the light which tended 
to the other end. This true cauſe, therefore, of the 
length of that image was diſcovered to be no other, 
than that light is not ſimilar, or homogencal ; but that 
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it conſiſts of rays, ſome of which are more refrangible 
than others: ſo that, without any difference in their 
incidence on the ſame medium, ſome of them ſhall be 
more reſracted than others; and therefore, that, ac- 
cording to their particular degrees of refrangibility, 
they will be tranſmitted through the priſm to different 
parts of the oppoſite wall. | 

Since it appears from theſe experiments-that diffe- 
rent rays of light have different degrees of refrangibi- 
li:y, it neceſſarily follows, that the rules laid down 
by preceding philoſophers concerning the refractive 
power of water, glaſs, &c. muſt be limited to the 
middle kind of rays. Sir Iſaac, however, proves that 
the fine of the incidence of every kind of light, conſi- 
dered apart, is to its fine of refraction in a given ra- 
tio, This he deduces, both by experiment, and alſo 
geometrically, from the ſuppoſition that bodies refract 
the light by acting upon its rays in lines perpendicular 
to their ſurfaces. | 

The molt important diſcovery with regard to refrac- 
tion fince the time of Sir Iſaac Newton is that of Mr 
Dollond, who found out a method of curing the 


of correc- faults of refraQing teleſcopes ariſing from the different 


ting the 


faults in re- 


fracting te- 
leſcopes. 


refrangibility of the rays, and which had been gene- 
rally thought impoſſible to be removed. —Notwith- 
ſtanding the great diſcovery of Sir Iſaac Newton con- 
cerning the different refrangibility of the rays of light, 
he had no idea but that they were all affected in the 
ſame proportion by every medium, ſo that the refran- 
gibility of the extreme rays might be determined if 
that of the mean ones was given, From this it would 
follow, as Mr Dollond obſerves, that equal and con- 
trary refractions muſt not only deftroy each other, but 
that the divergency of the colours from one refraction 
would likewile be corrected by the other, and there 
could be no poſſibility of producing any ſuch thing as 


re fraction which would not be affected by the different 


refrangibility of light; ory in otker words, that how- 
ever a ray of light might be refracted backwards and 
forwards by different mediums, as water, glaſs, &c, 
provided it was ſo done, that the emergent ray ſhould 
be parallel to the incident one, it would ever after be 
white; and conſequently, if it ſhould come out in- 
clined to the incident, it would diverge, and ever after 
be coloured; and from this it was natural to infer, that 
all ſpherical object- glaſſes of teleſcopes mult be equal- 
ly affected by the d fferent refrangibility of light, in 
proportion to their apertures, of whatever materials 
they may be formed. | 
For this reaſon, Sir Iſaac Newton, and all other 
philoſophers and opticians, had deſpaired of bringing 
refracting teleſcopes to any great degree of perfec- 
tion, without making them of an immoderate and very 
inconvenient length. They therefore applied them— 
ſelves chiefly to the improvement of the reffecting te- 
| leſcope; and the buſineſs of refraction was dropped till 
about the year 1747, when M. Euler, improving up- 
on a hint of Sir Iſaac Newton's, formed a ſcheme of 
making object. glaſſes of two materials, of different re- 
fractive powers; hoping, that by this difference, the 
refrattions would balance one another, and thereby 
prevent the diſperſion of the rays that is occaſioned by 
the diſſerence of refrangibility. Theſe object- glaſſes 


were compoſed of two lenſes of glaſs with water be- 


tween them. This memoir of M. Euler excited the 


correct the difference of refrangibility occationed by 


attention of Mr Dollond. He earefully went oe; ey 
NI. Euler's calculations, ſubſtituting for his hypo 
tical laws of refraction, thoſe which had been actual 
aſcertained by the experiments of Newton; and "Ras 
that, after this neceſſary ſubſtitution, it followed from 
M. Euler's own principles, that there could be 4a 
union of the foci of all kinds of colours, but in a lens 
infinitely large, 
M. Euler did not pretend to controvert the experi- 
ments of Newton: but he ſaid, that they were not con- 
trary to his hypotheſis, but in fo ſmall a degree as 
might be neglected; and aſſerted, that, if they were 
admitted in all their extent, it would be impoſſible to 


the tranſmiſſion of the rays from one medium into an. 
other of different denſity; a correction which he 
thought was very poſlible, ſince he ſuppoſed it to be 
actually effected in the ſtructure of the eye, which he 
thought was made to conſiſt of different mediums for 
that very purpoſe, 'To this kind of reaſoning Mr 
Dollond made no reply, but by appealing to the ex. 
periments of Newton, and the preat circumſpeQion 
with which it was known that he conducted all his 
inquiries. 
In this ſtate of the controverſy, the friends of M, 
Clairaut engaged him to attend to it; and it appear- 
ed to him, that, fince the experiments of Newton 
cited by Mr Dollond could not be queſtioned, the 
ſpeculations of M. Euler were more ingenious than 
uſeful. 
The ſame paper of M. Euler was alſo particularly 
noticed by M. Klingenſtierna of Sweden, who gave a 
conſiderable degree of attention to the ſubject, and 
diſcovered, that, from Newton's own principles, the 
reſult of the Bth experiment of the ſecond book of his 
Optics could not anſwer his deſcription of it. 
He found, he ſays, that when light goes out of air 
through ſeveral contiguous refracting mediums, as 
through water and glaſs, and thence goes out again 
into air, whether the refracting ſurfaces be parallel or 
inclined to one another, that light, as often as by con- 
trary refractions it is ſo corrected as to emerge in lines 
parallel to thoſe in which it was incident, continues 
ever after to be white; but if the emergent rays be in- 
clined to the incident, the whiteneſs of the emerging 
light will, by degrees, in paſſing on from the place of 
emergence, become tinged at its edges with colours. 
This he tried by refrecting light with priſms of glals, 
placed within a priſmatic veſſel of water. ; 
By theorems deduced from this experiment he 1n- 
fers, that the refractions of the rays of every ſort, made 
out of any medium into air, are known by having the 
refration of the rays, of any one ſort ; and allo that 
the refraction out of one medium into another is found 
as often as we have the refractions out of them both 
into any third medium, | 
On the contrary, the Swediſh philoſopher obſerves, 
that, in this experiment, the rays of light, after pat. 
ſing through the water and the glaſs, though they 
come out parallel to the incident rays, will be co. 
loured ; but that the ſmaller the glaſs priſm 1s, the 
near will the reſult of it approach to Newton's deſcrip- 
tion. a 
This paper of M. Klingenſtierna, being commun 


cated to Mr Dollond by M. Mallet, made bim 2 
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tain dovbts concerning Newton's report, and deter- 
| mined him to have recourſe to experiment. 

He therefore cemented together two plates of pa- 
rallel glaſs at their edges, ſo as to form a priſmatic 
veſſel, when topped at the ends or baſes z and the 
edge being turned downwards, he placed in it a glaſs 

iſm, with one of its edges upwards, and filled up the 
vacancy with clear water; ſo that the refraction of the 
priſm was contrived to be contrary to that of the wa- 
ter, in order that a ray of light, tranſmitted ary 
both theſe refracting mediums, might be affected by 
the difference only between the two refractions. As he 
found the water to refract more or leſs than the glaſs 
priſm, he diminiſhed or increaſcd the angle between 
the glaſs plates, till he found the two contrary refrac- 
tions to be equal; which he diſcovered by viewing an 
object thro? this double priſm. For when it appeared 
neither raiſed or depreſſed, he was ſatisfied that the re- 
ſractions were equal, and that the emergent rays were 
parallel to the incident. 

Now, according to the prevailing opinion, he ob- 
ſerves, that the object ſhould have appeared thro? this 
double priſm in its natural colour; for if the differ- 
ence of refrangibility had been in all reſpects equal in 
the two equal refraQions, they would have rectified 
each other. But this experiment fully proved the fal- 
lacy of the received opinion, by ſhewing the diver- 
gency of the light by the glaſs priſm, to be almoſt 
double of that by the water ; for the image of the ob- 
ject, though not at all refracted, was yet as much in- 
fected with priſmatic colours, 28 if it had been ſeen 
thro' a glaſs wedge only, whoſe refrating angle was 
near 30 degrees, 

This experiment is the very ſame with that of Sir 
Iſaac Newton's above-mentioned, notwithſtanding the 
reſult was ſo remarkably different : but Mr Dollond 
aſſures us, that he uſed all poſſible precaution and 
care in his proceſs; and he kept his apparatus by 
him, that he might evince the truth of what he 


wrote, whenever he ſhould be properly required to 
do it. 


He plainly ſaw, however, that if the refracting 


angle of the water veſſel could have admitted of a ſut- 
ficient increaſe, the divergency of the coloured rays 
would have been greatly diminiſhed, or entirely recti— 
hed; and that there would have been a very great re- 
traction without colour, as he had zlready produced a 
great diſcolouring without refraction: but the incon- 
veniency of ſo large an angle, as that of the priſmatic 
vile! maſt have been, to bring the light to an <qual 
Civergency with that of the glaſs priſm whoſe angle 
was about 60 degrees, made it neceſſary to try ſome 
experiments of the ſame kind with ſmaller angles. 
Accordingly, he got a wedge of plate glaſs, the 
angle of which was only nine degrees; and uſing it in 
the ſame circumſtances, he increaſed the angle of the 
water wedge, in which it was placed, till the diver- 
gency of the light by the water was equal to that by 
the glais; that is, till the image of the object, though 
Cortiderably refracted by the exceſs of the refraction 
of the water, appeared nevertheleſs quite free from an 
colours proceeding from the different refrangibility of 
the light ; and, as near as he could then meaſure, the 
1e'radtion by the water was about 43 of that by the 
tals, He acknowledges, indecd, that he was not 
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very exact in taking the meaſures, becauſe his buſi- 
neſs was not at that time to determine the exact pro- 
portions, ſo much as to ſhew that the divergency of 
the colours, by different ſubſtances, was by no means 
in proportion to the refractions, and that there was a 
poſſibility of refraction without any divergency of the 
light at all, 

As theſe experiments clearly proved, that different 
ſubſtances made the light to diverge very differemly 
in proportion to their general refractive power, Mr 
Dollond began to ſuſpe& that ſuch variety might poſ- 
ſibly be found in different kinds of glaſs, eipecially as 
experience had already ſhewn that ſome of the kinds 
made much better object-glaſſes in the uſual wa 
than others; and as no ſatisfactory cauſe had been 
aſſigned for ſuch difference, he thought there was 
great reaſon to prefume that it might be owing to 
the different divergency of the light in the ſame refrac- 
tions. 

His next buſineſs, therefore, was to grind wedges 
of different kinds of glaſs, and apply them together ; 
ſo that the refractions might be made in contrary di- 
rections, in order to diſcover, as in the above-mention- 
ed experiments, whether the refraction aad the diver- 
gency of the colours would vaniſh together. But a 
conſiderable time elapſcd before he could fet about 
that work: for tho' he was determined to try it at his 
leiſure, for ſatisfying his own curioſity, he did not 
expect to meet with a difference ſufficient to give 
room for any great improvement of teleſcopes, ſo 
that it was not till the latter end of the year 1757 
that he undertook it; but his firſt trials copvinced him 
that the bufineſs deſerved his utmoſt attention and ap- 
plication, | 

He diſcovered a difference far beyond his hopes in 
the refractive qualities of different kinds of glaſs, with 
reſpect to the divergency of colours. The yellow or 
ſtraw-· coloured foreign fort, commonly called Venice 
glaſs, and the Engliſh crown glaſt, proved to be very 
nearly alike in that reſpect; though, in general, the 
crown glaſs ſeemed to make the light diverge the leis 
of the two, The common Englith plate-giaſs made 
the light diverge more; and the white cryttal, or Eng- 
liſh flint-glaſs, moſt of all. 


It was now his buſineſs to examine the particular 


qualities of every kind of glaſs that he could come at, 
not to amule himſelf with conjeQures about the cauſe 
of this difference, but to fix upon two forts in which 
it ſhould be the greateſt and he ſoon found theſe to 
be the crown glaſs, and the white flint glaſs. He 
therefore ground one wedge of white flint, of about 
25 degrees; and another of crown glaſs, of about 29 
degrees; which refracted very nearly alike, but their 
power of making the colours diverge was very diffe- 
rent, He then ground ſeveral others of crown glaſs 
to different angles, till he got one which was equal, 
with reſpect to the divergency of the light, to that in 
the white flint-glaſs : for when they were put toge- 
ther, ſo as to refract in contrary directions, the re- 
fracted ligbt was entirely free from colours. Then 
meaſuring the retraction of each wedge with theſe dif- 
ferent angles, he found that of the white glaſs to be to 
that of the crown glaſs, nearly as two to three: and 
this proportion held very nearly in all ſmall angles; fo 
that any Wo wedges made in this proportion, and 1 
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plied together, ſo as to refraft in a contrary direc- 
tion, would refract the light without any diſperſion of 


the rays. 


In a letter to M. Klingenſtierna, quoted by M. 
Clairaut, Mr Dollond ſays, that the ſine of incidence 
in crown glaſs is to that of its general refiaQQion as 1 
to 1.53, and in flint glaſs as t to 1.583. 

To apply this knowledge to practice, Mr Dollond 
went to work upon the object · glaſſes of teleſcopes; not 
doubting but that, upon the ſame principles on which 
a refracted colourleſs ray was produced by priſms, it 
might be done by lenſes alſo, made of ſimilor mate- 
rials. And he ſucceeded, by conſidering, that, in or- 
der to make two ſpherical glaſſes that ſhould refract 
the light in contrary directions, the one mult be con- 
cave and the other convex ; and as the rays are to con- 
verge to a real focus, the exceſs of refraction mutt 
evidently be in the convex lens. Alſo, as the convex 
glaſs is to refract the molt, it appeared from his expe- 
riments, that it muſt be made of crown glaſs, and the 
concave of white flint glaſs. Farther, as the refrac- 
tions of ſpherical glaſſes are in an inverſe ratio of their 
focal diſtances, it follows, that the focal diſtances of 
the two glaſſes ſhall be inverſely as the ratios of the 
refract ions of the wedges; for being thus proportion- 
ed, every ray of light that paſſes thro? this combined 
glaſs, at whatever diſtance it may paſs from its axis, 
will conſtantly be refracted, by the difference between 
two contrary refraQions, in the proportion required; 
and therefore the different refrangibility of the light 
will be entirely removed. 

Notwithſtanding our author had theſe clear grounds 
in theory and experiment to go upon, he found that 


be had many difficulties to ſtruggle with when he 


came to reduce them into actual practice; but with 
great patience and addreſs, he at length got into a 
ready method of making teleſcopes upon theſe new 
principles. 

His principal difficulties aroſe from the following 
circumſtances. In the firſt place, the focal diſtances, as 
well as the particular ſurfaces, muſt be very nicely pro- 
portioned to the denſities or refracting powers of the 
glaſſes, which are very apt to vary in the ſame fort of 
glaſs made at different times, Secondly, The centres 
of the two glaſſes muit be placed truly in the common 
axis of the teleſcope, otherwiſe the deſired effect will 
be in a great meaſure deſtroyed. Add to theſe, that 
there are four ſurfaccs to be wrought perfectly ſpheri - 
cal ; and any perſon, he ſays, but moderately prac- 
tiſed in optical operations, will allow, that there muſt 
be the greateſt accuracy throughout the whole work. 
At length, however, after numerous trials, and a re- 
ſolute perſeverance, he was able to conſtruc refracting 


teleſcopes, with ſuch apertures and magnifying pow- 


ers, under limited lengths, as, in the opinion of the 
beſt judges, far exceeded any thing that had been pro- 
duced before, repreſenting objects with great diltin&- 
neſs, and in their true colours. 

It was objected to Mr Dollond's diſcovery, that the 
ſmall diſperſion of the rays in crown glaſs is only ap- 
parent, owing to the opacity of that kind of plaſs 
which does not tranſmit the fainter coloured rays in a 
{ufiicient quantity; but this objection is particularly 


(a) This aſſertion of M. Clairaut might be true at the time that it was made, but it is by no means ſo at 


Preicut. 


E 


conſidered, and anſwered by M. Beguelin. 
As Mr Dollond did not explain the methods which 


he took in the choice of different ſpheres 

deſtroy the effect of the different reſeangibilles bf 1 
rays of light, and gave no hint that he himſelf had 
any rule to direct himſelf in it; and as the calculatio 
of the diſperſion of the rays, in fo complicated an if. 
fair, is very delicate; M. Clairaut, who had given a 
good deal of attention to this ſubje&, from the begin. 
ning of the controverſy, endeavoured to make cut a 
complete theory of it, 

Without ſome aſſiſtance of this kind, it is impoſ. 
ſible, ſays this author, to conſtruc teleſcopes of equal 
goodneſs with thoſe of Mr Dollond, except by a fer. 
vile imitation of his; which, however, on many ac. 
counts, would be very unlikely to anſwer. Beſides, Mr 
Dollond only gave his proportions in general, and 
pretty near the truth; whereas the greatett poſſible 
praciven is neceſſary. Allo the beſt of Mr Dolload's te- 
elcopes were far ſhort of the Newtonian ones (a); 
whereas it might be expected that they ſhould exceed 
them, if the foci of all the coloured rays could be as per- 
fectly united after refraction thro? glaſs, as after re- 
flexion from a mirror; fince there is more light loſt 
in the latter caſe than in the former. 

With a view, therefore, to aſſiſt the artiſt, he en- 
deavoured to aſcertain the refraQtive power of different 
kinds of glaſs, and alſo their property of ſeparating 
the rays of light, by the following exact methods. He 
made uſe of two priſms placed cloſe to one another, as 
Mr Dollond had done: but, inſtcad of looking thro? 
them, he placed them in a darkened room; and when 
the image of the ſun, tranſmitted thro' them, was per- 
fectly white, he concluded that the different refrangi- 
bility of the rays was corrected. 

In order to aſcertain with more eaſe the true angles 
that priſms ought to have to deſtroy the effect of the 
diſſereuce of refrangibility, he conftruQed one which 
had one of its ſurfaces cylindrical, with ſeveral degrees 
of amplitude. By this means, without changing his 
priſms, he had the choice of an infinity of angles; 
among which, by examining the point of the curve 
ſurface, which, receiving the ſolar ray, gave a white 
wages he could caſily find the true one. | 
e alſo aſcertained the proportion in which diffe- 
rent kinds of glaſs ſeparated the rays of light, by mea- 
ſuring, with proper precautions, the oblong image of 
the ſun, made by tranſmitting a beam of light thro' 
them. In making theſe experiments, he hit upon an 
eaſy method of convincing any perſon of the greater 
refractive power of Engliſh flint-glaſs above the com- 
mon French glaſs, both with reſpe& to the mean te- 
fraction, and the different refrangibility of the co- 
lours ; for having taken two priſms, of theſe two 
kinds of glaſs, but equal in all other reſpects, and 
placed them ſo that they received, at the ſame time, 
two rays of the ſun, with the ſame degree of incidence, 
he ſaw, that, of the two images, that which was pro- 
duced by the Engliſh flint-glaſs was a little higher up- 
on the wall than the other, and longer by more than 
one half. . 

M. Clairaut was aſſiſted in theſe experiments by M. 

De Tournieres, and the reſults agreed with Mr Dol- 


Hiſtory 


ſond's in general; but whereas Mr Dollond had made 
the diſperſion of the rays in glaſs and in water to be 
; five to four (acknowledging, however, that he did 
4 -etend to do it with exactneſs) theſe gentlemen, 
who took more pains, and uſed more precautions, found 
it to be as three to two. For the theorems and prob- 
lems deduced by M. Clairaut from theſe new principles 
of optics, with a view to the perfection of teleſcopes, 
we mult refer the reader to Mem. Acad. Par. 1756, 


be labours of M. Clairaut were ſucceeded by thoſe 
of M. D'Alembert, which ſeem to have given the ma- 
kers of theſe achromatic teleſcopes all the aid that cal- 
culations can afford them. This excellent mathemati- 
cian has likewiſe propoſed a variety of new conſtruc- 
tions of theſe teleſcopes, the advantages and diſadvan- 
tages of which he diſtinctly notes; at the ſame time 
that he points out ſeveral methods of correcting the 
errors to which they are liable : as by placing the ob- 
jeQ-glaſſes, in ſome caſes, at a ſmall diitance from one 
another, and ſometimes by ufing eye-glaſſes of diffe- 
rent refractive powers; which is an expedient that 
ſeems not to have occurred to any perſon before him. 
He even ſhews, that teleſcopes may be made to advan- 
tage, conſiſting of only one object- glaſs, and an eye- 
glaſs of a different refractive power. Some of his 
conftrugions have two or more eye-glaſſes of different 


kinds of glaſs. This ſubje& he considered at large in 


one of the volumes of his Opuſcules Mathematiques. 
We have alſo three memoirs of M. D' Alembert up- 
on this ſubject, among thoſe of the French Academy; 
one in the year 1764, another in 1765, and a third in 
1767. 

25 the concluſion of his ſecond memoir he ſays, 
that he does not doubt, but, by the different methods 
he propoſes, achromatic teleſcopes may be made to 
far greater degrees of perfection than any that have 
been ſeen hitherto, and even ſuch as is hardly cre- 
dible: And tho? the crown glaſs, by its greeniſh co- 
lour, may abſorb ſome part of the red or violet rays, 
which, however, 1s not found to be the caſe in fact ; 
that objection cannot be made to the common French 
glaſs, which is white, and which on this account 
" _ muſt be preferable to the Engliſh crown 
2 als, 

Nothwithſtanding Meſſrs Clairaut and D'Alembert 
ſeemed to have exhauſted the buſineſs of calculation on 
the ſubject of Mr Dollond's teleſcopes, no uſe could 
be made of their labours by foreign artiſts. For ſtill 
tlie teleſcopes made in England, according to no exact 
rule, as foreigners ſuppoſed, were greatly ſuperior to 
any that could be made elſe where, though under the 
immediate direction of thoſe able calculators. For 
this M. Beguelin aſſigned ſeveral reaſons. Among 
ethers, he thought that their geometrical theorems 
were too general, and their calculations too complica- 
ted, for the uſe of workmen. He alſo thought, that 
in conſequence of neglecting ſmall quantities, which 
theſe calculators profeſſedly did, in order to make their 
algebraical expreſſions more commodious, their con- 
cluions were not ſufficiently exact. But what he 
thought to be of the molt conſequence, was the want 
ot an exact method of meaſuring the refractive and 


-Uiſperſing powers of the different kinds of glaſs; and 


or want of this, the greateſt preciſion in calculation 


108. 


was altogether uſeleſs. 

Theſe conſiderations induced this gentleman to take 
another view of this ſubject; but ill he could not re- 
concile the actual effect of Mr Dolland's teleſcopes with 
his own conclufions : ſo that he imagined, either that 
he had not the true refraction and Person of the two 
kinds of glaſs given him; or elſe, that the aberration 
which till remained after his calculations, muſt have 
been deſtroyed by ſome irregularity in the ſurfaces of 
the lenſes. He finds ſeveral errors in the calculations 
both of M. D*Alembert and Clairaut, and concludes 
with expreſſing his deſign to purſue this ſubje& much 
farther. | 

M. Euler, who firſt gave occaſion to this inquiry, 
which terminated fo happily for the advancement of 
ſcience, being perſuaded both by his reaſoning and 
calculations, that Mr Dollond had diſcovered no new 
principle in optics, and yet not being able to contro- 
vert Mr Short's teſtimony in favour of the goodneſs of 
his teleſcopes, concluded that this extraordinary effect 
was owing, 1n part, to the crown glaſs not tranſmit- 
ting all the red light, which would otherwiſe have 
come to a different focus, and have diſtorted the image; 
but principally to his happening to hit on a juſt cur- 
vature of his glaſs, which he did not doubt would have 
produced the fame effect if his lenſes had all been made 
of the ſame kind of glaſs. In another place he ima- 
gines that the goodneſs of Mr Dollond's tcleſcope 
might be owing to the eye-glaſs. If my theory, ſays 
he, be true, this diſagreeable conſequence follows, that 
Mr Dollond's objeQ-glaſſes cannot be exempt from the 
diſperſion of colours: yet a regard to fo reſpectable a 
teſtimony embarraſſes me extremely, it being as diffi- 
cult to queſtion ſuch expreſs authority, as to abandon 
a theory which appears me perfectly well founded, and 
to embrace an opinion, which is as contrary to all the 
eſtabliſhed laws of nature, as it is ſtrange and ſeeming- 
ly abſurd. He even appeals to experiments made in a 
darkened room; in which, he ſays, he is confident that 
Mr Dollond's object- glaſſes would appear to have the 
ſame defects that others are ſubjeR to, 

No doubting, however, but that Mr Dollond, either 
by chance, or otherwiſe, had made ſome conſiderable 
improvement in the conſtruction of teleſcopes, by the 
combination of glaſſes ; he abandoned his former pro- 
ject, in which he had recourſe to different mediums, 
and confined his attention to the correction of the er- 
rors which ariſe from the curvature of lenſes. But 
while he was proceeding, as he imagined, upon the 
true principles of optics, of which, however, he made 
but little uſe, he could not help expreſſing his ſurpriſe 
that Mr Dollond ſhould have been led to ſo important 
a diſcovery by reaioning in a manner quite contrary 
to the nature of things. At length, however, Mr 
Euler was convinced of the reality aud importance of 
Mr Dollond's diſcoveries; and very frankly acknow- 
ledges, that he ſhould, perhaps, never have been brought 
to aſſent to it, had not his friend M. Clairaut aſſu- 
red him that the experiments of the Engliſh optician 
might be depended upon, However, the experiments 
of M. Zeiher of Peterſburgh gave him the moit com- 
plete ſatisfact ion with reſpect to this new Jaw of refrac- 
tion. 

This gentleman demonſtrated, that it is the lead in 
the compofition of gials that gives it this remarkable 


property, 
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property, that while the refraction of the mean rays 
1s nearly the ſame, that of the extremes differs confi- 
derably. And, by — the quantity of lead in 
the mixture, he produced a kind of glaſs, which oc- 
caſioned a much greater ſeparation of the extreme rays 
than the flint-glaſs which Mr Dollond had made uſe 
of. By this evidence M. Euler owns that he was com- 
pelled to renounce the principle which, before this 
time, had been conſidered as inconteſtible, viz. that 
the diſperfion of the extreme rays depends upon the 
re fraction of the mean; and that the former varies with 
the quality of the glaſs, while the latter is not affected 
by it. 

"Fran theſe new principles M. Euler deduces theo- 
rems concerning the combination of the lenſes, and, in 
a manner ſimilar to M. Clairaut and D*Alembert, 
points out methods of conſtructing achromatic tele- 
{copes. 

While he was employed upon this ſubjeR, he in- 
forms us, that he received a letter from M. Zeiher, 
dated Peterſburgh zoth of January 1764, in which he 
gives him a particular account of the ſucceſs of his ex- 
periments on the compoſition of glaſs; and that, having 
mixed minium and ſand in different proportions, the re- 
ſult of the mean refraction and the diſperſion of the 
rays varied according to the following table. 


Diſperſion of 
the rays in 
compariſon of 
crown-glaſs. 


Proportion of |MeanrefraRtion 
minium to | from air into 


flint. glaſs. 


— 


I. — 3: 102028 : 10004800 : 1000 
II. — 2 : 1]:830 : 10003550 : 1080 
III. — 1: 111787 : 100003259 : 1000 
IV. — 4: 111732 : 1oc00j2207 : looo 
V. — + : 111724 : 1ooco[1800 : 1000 
VI. — & : 111664 : 100001354: 1000 


By this table it is evident, that a greater quantity of 
lead not only occafions a greater diſperſion of the rays, 
but alſo confiderably increaſes the mean refraction. 
The firlt of theſe kinds of glaſs, which contains three 
times as much minium as flint, will appear very extra- 
ordinary; fince, hitherto, no tranſparent ſubſtance has 
been known, whoſe refractive power exceded the ratio 
of two to one, and that the diſperſion occaſioned by 
this glaſs is almoſt five times as great at that of crown 
glaſs, which could not be believed by thoſe who en- 
tertained any doubt concerning the ſame property in 
flint glaſs, the effect of which is three times as great as 
crown glaſs. One may obſerve, however, in theſe kinds 
of glaſs, ſomething of a proportion between the mean 
refraction and the diſpertion of rays, which may en- 
able us to reconcile theſe ſurpriſing effects with other 
principles already known, | 

ere, however, M. Euler announces to vs another 
diſcovery of the ſame M. Zciher, no leſs ſurpriſing 
than the former, and which diſconcerted all his ſchemes 
for reconciling the above-mentioned phenomena. As 
the fix kinds of plaſs mentioned in the above table 
were compoſed of nothing but minium and flint, M. 
Zeiher happened to think of mixing alkaline falts with 
them, in order to give the glaſs a conſiſtenee more pro- 
per for dioptrie uſes; when he was much ſurpriſed to 
und this mixture greatly diminiſhed the mean refrac- 


bis experiments, we have any reaſon to believe that he 


tion, almoſt without making any change in the dir ory. 
wor ger After many trials, be at length obtained. 

ind of glaſs greatly ſuperior to the fliat-glaſs of Mr 
Dollond, with reſpeR to the conſtruction of teleſco es; 
ſince it occafioned three times as great a diſperſion of 
the rays as the common glaſs, at the ſame time that 
the mean refraction was only as 1.61 to 7. 

M. Euler alſo gives particular inſtructions how to 
find both the mean and extreme refractive power of 
NY po pe = glaſs; and particularly adviſes to 
make uſe of priſms with very large refractin 
not leſs than BON. : » 8 angles 

Notwithſtanding it evidently appeared, we ma 
to almolt all philoſophers, thet MI Dollond bad nd. 
a real diſcovery of ſomething not comprehended in the 
optical principles of Sir Iſaac Newton, it did not ap- 
pear ſo to Mr Murdoch. Upon this occaſion, he inter- 
poſed in the defence, as he imagined, of Sir Iſaac New. 
ton; maintaining, that Mr Dollond's pofitions, which, 
he ſays, he knows not by what miſhap have been deem. 
ed paradoxes in Sir Iſaac's theory of light, are really 
the neceſſary conſequences of it. He alſo endeavours 
to ſhew that Sir Iſaac might not be miftaken in his 
account of the experiment above-mentioned. But, ad- 
mitting all that he advances in this part of bis defence, 
Newton mult have made uſe of a priſm with a much 
ſmaller refracting angle than, from his own account of 


ever did make uſe of. 

The fact probably was, that Sir Iſaac deceived bim. 
ſelf in this caſe, by attending to what he imagined to 
be the clear conſequence of his other experiments; and 
though the light he ſaw was certainly tinged with co- 
lours, and he muſt have ſeen it to be ſo, yet he might 
imagine that this circumſtance aroſe from ſome imper- 
fection in his priſms, or in the diſpoſition of them, 
which he did not think it worth his while to examine. 
It is alſo obſervable, that Sir Iſaac is not ſo particular 
in his deſcription of his priſms, and other parts of his 
apparatus, in his account of this experiment, as he ge- 
nerally is in other caſes; and therefore, probabiy, 
wrote his account of it from his memory only. In 
reality, it is no reflection upon Sir Iſaac Newton, who 
did ſo much, to ſay that he was miftakeg in this par- 
ticular caſe, and that he did not make the diſcovery 
that Mr Dollond did; though it be great praiſe to Mr 
Dollond, and all thoſe perſons who contributed to this 
diſcovery, that they ventured to call in queſtion the 
authority of ſo great a man. 19 

We ſhall conclude the hiſtory of the diſcoveries con- 0f then 
cerning refraction, with ſome account of the refractions fe 
of the atmoſphere.— Tables of this have been calcu- Cyber 
lated by Mr Lambert with a view to correct the inac- 
curacies of geometrical obſervations of the altitudes of 
mountains, The obſervations of Mr Lambert, how- 
ever, go upon the ſuppoſition that the refractive power 
of the atmoſphere is invariable: But this is by no means 
the cafe; and therefore his rules muſt be conſidered as 

true for the mean {tate of the air only. 

A moſt remarkable variety in the reſractive power 
of the atmoſphere was obſerved by Dr Nettleton, near 
Halifax in Yorkſhire, which demonſtrates how little 
we can depend upon the calculated heights of moun- 
tains, when the obſervations are made with an inſtru- 


ment, and the refractive power of the air is to E 
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lowed for. Being defirous to learn, by obſervation, 
how far the mercury would deſcend in the barometer 
at any given elevation, (for which there is the beſt o 
ortunity in that hilly country), he propoſed to take 
the height of ſome of their higheſt bills; but when he 
attempted it, he found his obſervation ſo much di- 
ſtorbed by refraction, that he could come to no cer- 
tainty. Having meaſured one hill of a conſiderable 
height, in 2 clear day, and obſerved the mercury at the 
bottom and at the top, he found, according to that 
elimation, that about 90 feet, or more, were required 
do make the mercury fall y of an inch; but after- 
wards, repeating the experiment Ga a cloudy day, 


when the air was rather groſs and hazy, he found the 


{mall angles ſo much increaſed by refraction as to make 
the hill much higher than before, He afterwards fre- 
quently made obſervations at his own houſe, by point- 
ing a quadrant to the tops of ſome neighbouring hills, 
2nd obſerved that they would appear higher in the 
morning before ſun · riſe, and alſo late in the m_—_ 
than at noon in a clear day, by ſeveral minutes. In 
one caſe the elevations of the ſame hill differed more 
than 30 minutes. From this he infers, that obſerva- 
tions made on very high hills, eſpecially when view- 
ed at a diſtance, and under ſmall angles, as — gene- 
rally are, are probably uncertain, and not much to be 
depended upon. | 
M. Euler conſidered with great accuracy the refrac- 
tive power of the atmoſphere, as affected by different 
degrees of heat and elaſticity, in which he ſhews, that 
its refractive power, to a conſiderable diſtance from the 
zcuith, is ſufficiently near the proportion of the tan- 
ent of that diſtance, and that the law of refraction 
_—_ the direct ratio of the height of the barometer, 
and the inverſe ratio of the difference marked by the 
thermometer; but when ftars are in the horizon, the 
changes are in a ratio ſomewhat greater than this, more 
eſpecially on account of the variation in the heat. 
The cauſe of the twinkling of the ſtars is now ge- 


 nerally acknowledged to be the unequal refraction of 


zue light,in conſequence of inequalities and undulations in 
ing the atmoſphere. 


ks. Mr Michell ſuppoſes that the arrival of fewer or 


more rays at one time, eſpecially from the ſmaller or 
the more remote fixed ſtars, may make ſuch an unequal 
impreſſion upon the eye, as may, at leaſt, have ſome 
ſhare in producing this effect; ſince it may be ſuppo- 
ſed, that even 2 ſingle particle of light is ſufficient to 
make a ſenſible impreſſion upon the organs of fight ; ſo 
that very few particles arriving at the eye in a ſecond 
of time, perhaps no more than three or four, may be 
ſufficient to make an object conſtantly viſible. For 
though the impreſſion may be conſidered as momen- 
tary, yet the perception oceaſtoned by it is of ſome du- 
ration, Hence, he ſays, it is not improbable that the 
number of the particles of light which enter the eye in 
a ſecond of time, even from Sirius himſelf, (the light 
of which does not exceed that of the ſmalleſt viſible 
lixed lar, in a greater proportion than that of about 
_ to 1), may not exceed 3000 or 4000, and from 

ars of the ſecond ma gnitude they may, therefore, pro- 

ably not exceed 100, Now the apparent increaſe and 
n nien of the light which we obſerve in the twink- 

g of the ſtars, ſeems to be N at not very un- 


N perhaps about —— five times in a 


I C 8: 

ſecond. He therefore thonght it reaſonable to ſuppoſe, 
that the inequalities which will naturally ariſe from the 
chance of the rays coming ſometimes a little denſer, 
and ſometimes a little rarer, in ſo ſmall a number of 
them, as muſt fall upon the eye in the fourth or fifth 
part of a ſecond, may be ſufficient to account for this 


appearance. An addition of two or three particles of 


light, or perhaps a ſingle one, upon 20, eſpecially if 
there ſhould be an equal deficiency out of the next 20, 
would, he ſuppoſed; be very ſenfible, as he thought was 
probable from the very 2 difference in the appear- 
ance of ſtars, the light of which does not differ ſo much 
as is commonly imagined. The light of the middle- 
moſt ſtar in the tail. of the great bear does not, he 
thinks, exceed the light of the very ſmall ſtar that is 
next to it in a greater proportion than that of about 
16 or 20 to 1; and M. Bouger found, that a difference in 
the light of objects of one part in 66 was ſufficiently 
diſtinguiſhable. 

It will perhaps, he ſays, be objected, that the rays 
coming from Sirius are too numerous to admit of a 
ſufficient inequality ariſing from the common effect of 
chance, ſo frequently as would be necefſary to produce 
this effect, whatever might happen with reſpect to the 
ſmaller ſtars; but he obſerves, that, till we know what 
inequality is neceſſary to produce this effect, we can 
only gueſs at it one way or the other, 

Since theſe obſervations were publiſhed, Mr Michel! 
has entertained ſome ſuſpicion that the unequal den- 
ſity of light does not contribute to this effect in ſo 
great a degree as he had imagined, eſpecially in con- 


ſequence of obſerving that even Venus does ſometimes 


twinkle. This he once obſerved her to do remarkabl 
when ſhe was about 6 degrees high, though Jupiter, 
which was then about 16 degrees high, and was ſen- 
ſibly leſs luminous, did not twinkle at all. If, not- 
withſtanding the great number of rays. which, no 
doubt, come to the eye from ſuch a ſurface as this 
planet preſents, its appearance be liable to be affected 
in this manner, it muſt be owing to ſuch undulations 
inthe atmoſphere, as will probably render the effect of 
every other cavſe altogether inſenſible. The conjecture, 
however, has ſo much probability in it, that it well de- 
ſerved to be recited. 
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M. Muſchenbroek ſuſpects, that the twinkling of Mr Muſ- 


the ſtars ariſes from ſome affection of the eye, as well Þ<nbrock's 


as the ſtate of the atmoſphere. For he ſays, that by Pen 


Holland, when the weather is froſty, and the ſky 
very clear, the ſtars twinkle moſt manifeſtly to the naked 
eye, though not in teleſcopes; and fince he does not 
ſuppoſe that there is any great exhalation, or dancing 
of the vapour at that time, he queſtions whether the 
vivacity of the light affecting the eye may not be con- 
cerned in the phenomenon. 

But this philoſopher might very eaſily have ſatisfied 
himſelf with reſpe& to this hypotheſis, by looking at 
the ſtars near the zenith, when the light traverſes but 
a ſmall part of the atmoſphere, and therefore might 
be cant e to affect the eye the moſt ſenſibly. For 
he would not. have perceived them to twinkle near ſo 
much, as they do nearer the horizon, when much more 
of their light is intercepted by the atmoſphere. . 

Some aſtronomers have lately endeavoured to 
explain the twinkling of the fixed ſtars by the ex- 
treme minuteneſs of their apparent diameter; ſo that, 

31 A they 
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they ſuppoſe the fight of them is intercepted by every 
mote that floats in the air. But Mr Michel! obſerves, 
that no object can hide a ftar from us that is not 
large enough to excecd the apparent diameter of the 
ſtar, by the diameter of the pupil of the eye; ſo that 
if a ſtar was a mathematical point, the interpoſing 
object muſt fill be equal in ſize to the pupil of the 
eye: nay, it muſt be large enough to hide the ftar 
from both eyes at the ſame time. | 

Befides a variation in the quantity of light, a mo- 
mentary change of colour has likewiſe been obſerved 
in ſome of the fixed ſtars. Mr Melville ſays, that 
when one looks ſtedfaſtly at Sirius, or any bright ſtar 
not much elevated above the horizon, its colour ſeems 
not to be conſtantly white, but appears tinctured, at 
every twinkling, with red and blue. This obſervation 
Mr Melville puts among his queries, with reſpe& to 
which he could not entirely fatisfy himſelf ; and he 


obſerves, that the ſeparation of the colours by the te- 


fractive power of the atmoſphere is, probably, too 
imall to be perceived. But the ſuppoſition of Mr 
Michell above-mentioned will pretty well account for 
this circumſtance, though it may be thought inade- 
quate to the former caſe. For the red and blue rays 
being much fewer than thoſe of the intermediate co- 
Jours, and therefore much more liable to inequalities, 
from the common effect of chance, a ſmall exceſs or 
defect in either of them will make a very ſenſible dif- 
ference in the colour of the ſtars. 


| $ 3+ Diſcoveries concerning the Refledtion of. Light. 


Account of - However much the ancients might have been miſ- 
the diſcove= taken with regard to the nature of light, we find that 


ries of the 


ancients, 


they were acquainted with two very important obſer- 
vations concerning it; viz. that = is propagated 
in right lines, and that the angle of incidence is equal 
to the angle of reffection. Who it was that firſt made 
theſe important obſervations is not known. But in- 
deed, important as they are, and the foundation of a 
great part of even the preſent ſyſtem of optics, it is 
Fug that, if he were known, he might not be al- 
owed to have any ſhare of merit, at leaft for the former 
of them; the fact is ſo very obvious, and fo eaſily aſ- 


certained. As to the latter, that the angle of incidence 


ir equal to the angle of reflection it was probably firſt 
diſcovered by obſerving a ray of the ſun reflected 
from the ſurface of water, or ſome other poliſhed 
body ; or from obſerving the mg of objects reflec- 
ted by ſuch ſurfaces. If philoſophers attended to 
this phenomenon at all, they could not but take notice, 
that, if the ray fell nearly perpendicular upon ſuch a 
furface, it was reflected near the perpendicular; and 
if it fell obliquely, it was reflected obliquely : and if 
they thought of applying any kind of meaſures to 
theſe angles, however coarſe and 1mperfet, they 
could not but ſee that there was, ſufficient reaſon to 
aſſcrt their equality. At the ſame time they could not 


but know that the incident and refleQed rays were 


both in the ſame plane. 

Ariſtotle was fenſible that it is the reflection of light 
from the atmoſphere which prevents total darkneſs 
after the ſun ſets, and in places where. he doth. not 
{hine in the day-time. He was alſo of optaion, that 


rainbows, halos, and mock ſuns, were all occaſioned 
by the reflection of the ſunbeams in different circum- 


1 
flances, by which an imperfe& image of his body was 


Hiſtory 
8 the colour only _ exhibited, and not 
s proper figure. The image, he ſays, is not ſingle 
as in a mirror; for each drop of rain is too ſmal to 
reflect a viſible image, but the conjunction of all the 
images is viſible, 
Without inquiring any farther into the nature of Encig; 
light or viſion, the ancient geometricians contented if: of 
themſelves with deducing a ſyſtem of optics from the ties 
two obſervations mentioned above, viz. the rectilinear 
progrels of light, and the equality of the angles of in- 
cidence and reflection. The treatiſe of optics which 
has been aſcribed & Euclid is employed about determi. 
wy the aparent fize and figure of objects, from the 
angle under which they appear, or which the extre- 
mities of them ſubtend at the eye, and apparent 
place of the image of an object reflected from 
a poliſhed mirror; which he fixes at the place where 
the reflected ray meets a perpendicular to the mirror 
drawn through the object. But this work is ſo im- 
perfect, and fo inaccurately drawn up, that it is not 
generally thought to be the production of that great 
geometrician. 

It appears from a circumſtance in the hiſtory off f. 
Socrates, that the effects of burning-glaſſes had alſotur.iy 
been obſerved by the ancients ; and it is probable that U. 
the Romans had a method of lighting their ſacred fire e 
by means of a concave ſpeculum. It ſeems indeed to 
have been known pretty early, that there is an in- 
creaſe of heat in the place where the rays of light 
meet, when they are reflected from a concave mirror. 
The burning power of concave mirrors is taken notice 
of by Euclid in the ſecond book of the treatiſe above- 
mentioned. If we give but a ſmall degree of credit 
to what ſome ancient hiſtorians are ſaid to have 
written concerning the exploits of Archimedes, we 
ſhall be :nduced to think that he made great uſe of 
this principle, in conſtructing ſome very powerful 
burning-mirrors ; but nothing being ſaid of other 
perſons making uſe of his inventions, the whole ac- 
count is very doubtful. It is allowed, however, that 
this eminent geometrician did write a treatiſe on the 
ſubject of burning - mirrors, though it be not now 
extant. 

B. Porta ſuppoſes that the burning-mirrors of the 
ancients were of metal, in the form of a ſection of a 
parabola. It follows from the properties of this curve, 
that all the rays which fall upon it, paralle] to 
its axis, will meet in the ſame point at the focus. 
Conſequently, if the vertex of the parabola be cut of 
as in fig. 1. it will make a convenient burning - mirror. Platt 
In ſome drawings of this inſtrument fruſtum is ſo ſmall, 
as to look like a ring. With an inffrument of this 
kind, it is thought, that the Romans lighted their 
ſacred fire, Some have alſo thought that this was 
the form of the mirror with which Archimedes burnt 
the Roman fleet ; uſing either a lens, to throw the 
rays parallel, when they had been brought to 3 
focus; or applying a ſmaller parabolic mirror for this 
purpoſe, as is repreſented fig. 2. But Dechales 
ſhows, that it is impoſſible to convey any Tay® * 
a direction parallel to one another, except thoſe that 
come from the ſame point in the ſun's diſk. _ 

All this time, however, the nature of reflection 
very far from being underſtood. Even lord m—_ 
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mirrors theſe rays are reſſedted with the ſame degree 
of inclination to one another that they had before 
their incidence ; but he ſhews that this inclination is 


e much greater advances in natural philoſo- 
Ee his 2 and who pointed out the 
true method of improving it, was ſo far deceived with 
repard to the nature of reflection and refraction, that 
he ſuppoſed it poſſible to ſee the image reflected from 
a looking-glaſs, without ſeeing the glaſs itſelf; and to 
this purpoſe he quotes a ſtory of friar Bacon, who 1s 
repoted to have apparently walked in the air between 
two ſteeples, and which was thought to have been 
effe&ed by reflection from glaſſes while he walked up- 
on the ground. | 29152 ; bag 

The whole buſineſs of ſeeing images in the air may 
be traced up to Vitellio ; and what he ſaid upon the 
ſubje& ſeems to have paſſed from writer to writer, with 
confiderable additions, to the time of lord Bacon. What 
Vitellio endeavours to ſhew is, that it is poſlible, by 
means of a cylindrical convex ſpeculum, to ſee the 
images of objects in the air, out of the ſpeculum, 
when the objects themſelves cannot be ſeen. But, 
if his deſcription of the apparatus requiſite for this 
experiment be attended to, it will be ſeen that the eye 
was to be directed towards the ſpeculum, which was 
placed within a room, while both the object and the 
ſpectator were without it. But though he recom- 
mends this obſervation to the diligent ſtudy of his 
readers, he has not deſcribed it in ſuch a manner as 
is very iotelligibie ; and, indeed, it is certain, that 
no ſuch effect can be produced by a convex mirror. 
If he himſelf did make any trial with the apparatus 
that he deſcribes for this purpoſe, he muſt have been 
under ſome deception with reſpe& to it. 

B. Porta ſays, that this effet may be produced 
by a plane mirror only; and that an ingenious perſon 
may ſucceed in it : but his more particular deſcription 
of a method to produce this extraordinary appearance 
is by a plane mirror and a concave one combined. 

Kircher alſo ſpeaks of the poſſibility of exhibiting 
theſe pendulous images, and ſuppoſes that they are 


refleted from the denſe air; and the moſt perfect and 


pleaſing deception depending upon the images in the 
eir is one of which this writer gives a particular ac- 
count in his Are Magna Lucis et Umbre, p. 783. 
In this caſe the image is placed at the bottom of a 
hollow poliſhed cylinder, by which means it appears 
like a real ſolid ſubſtance, ſuſpended within the mouth 
of the veſſel. In this manner, he ſays, he once exhi- 
bited a repreſentation of the aſcenſion of Chriſt; 
when the images were ſo perfect, that the ſpectators 
could not be perſuaded, but by attempting to handle 
them, that they were not real ſubſtances. 

Among other amufing things that were either in- 
vented or improved by Kircher, was the method of 
throwing the appearance of letters, and other forms of 
things, into a darkened room from without, by means 
of a lens and a plane mirror. The figures or letters 
were written upon the face of the mirror, and invert- 
ed; and the focus of the lens was contrived to fall up- 
on the ſcreen or wall that received their images. In 
this manner, he ſays, that with the light of the ſun he 


1 could throw a plain and diſtind image 500 feet. 
*%y It was Kepler who firſt diſcovered the true reaſon of 
Gre. the apparent places of objects ſeen by reflecting mir- 


"v3, as it depends upon the angle which the rays of 
ght, iſfuing from the extreme part of an object, 
Hake With one another after ſuch reflections. In plane 
I 


— 


very hot. 


changed in convex and concave mirrors. 


Mr Boyle made ſome curious obſervations concern- 
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ing the reflecting powers of differently coloured ſub- Boy le. 


ances. 


Many learned men, he ſays, imagined that 


ſnow affects the eyes, not by a borrowed, but by a n- 
tive light; but having placed a quantity of ſnow in a 
room from which ail foreign light was excluded, neither 


he nor any body elſe was able to perceive it. 


To try 


whether white bodies reflect more light than others, 
he held a ſheet of white paper in a ſun-beam admit- 
ted into a darkened room ; and obſerved that it reflec- 
ted much more light than a paper of any other colour, 
a conſiderable part of the room being enlightened by 


it. 


Farther, to ſhew that white bodies reflect the rays 


outwards, he adds, that common burning-glaſſes will 
not of a long time burn or diſcolour white paper. 
When he was a boy, he ſays, and took great pleaſure 
in making experiments with tbeſe glaſſes, he was much 


. ſurpriſed at this remarkable circumſtance ; and it ſet 


him very early upon gueſſing at the nature of white- 
neſs, eſpecially as he obſerved that the image of the 
ſun was not ſo well defined upon white paper as up- 
on black; and rs, when he put ink upon the paper, 


the moiſture would be quickly dried up, and the pa- 


per, which he could not burn before, would preſently 
take fire, He alſo found, that, by expoſing his hand 
to the ſun, with a thin black glove upon it, it would 
be ſuddenly and more conſiderably heated, than if he 


held his naked hand to the rays, or put on a glove of 


thin white leather. 


To prove that black is the reverſe of white, with 
reſpe& to its property of reflecting the rays of the 
ſun, he procured a large piece of black marble; and 
having got it ground into the form of a large ſpheri- 
cal concave ſpeculum, he found that the image of the 
ſun reflected from it was far from offending or dazzling 


his eyes, as it would have done from another ſpecu- 


lum; and tho' this was large, he could not in a long 
time ſet a piece of wood on fire with it; tho” a far 
leſs ſpeculum, of the ſame form, and of a more reflec- 


ting ſubſtance, would preſently have made it flame. 


To ſatisfy himſelf ſtill farther with reſpect to this 
ſubject, he took a broad and large tile; and having 
made one half of its ſurface white and the other black, 
he expoſed it tothe ſummer ſun. And having let it lie 
there ſome time, he found, that while the waited part 


remained cool, the part that was black was grown 
For his farther ſatisfaction, he ſometimes 
left part of the tile of its native red ; and, after expo- 
ſing the whole to the ſun, obſerved that this part grew 
hotter than the white, but was not ſo hat as the black 
He alſo obſerves, that rooms hung with black 
are not only darker than they would otherwiſe be, but 
warmer too; and he knew ſeveral perions, who found 
great inconvenience from rooms hung with black. As 


part. 


another proof of his hypotheſis, he informs, that a vix- 


tuoſo, of unſuſpected credit, acquainting him, that, in 
a hot climate, he had ſeen eggs weil roalted iu a ſhort 


time, by firtt blacking the ſhells, and then expoting 


them to the ſun. 


We have already taken notice of the remarkable 
property of lignum nepbriticum firit obſerved by Kir- 
. 37 A cht. 
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However, all his obſervations with regard to 


cher. 
it fell very ſhort of Mr Boyle. He deſcribes this lig- 
num nephriticum to be a whitiſh kind of wood, that 
was brought from Mexico, which the natives call coat. 
or tlapazatli, and which had been thought to _—_ 
water of a green colour only ; but he ſays that he 
found it to communicate all kinds of colours. If, 
ſays he, an infuſion of this wood be put into a glaſs 

lobe, and expoſed to a ſtrong light, it will be as co- 
fourleſs as pure water ; but if it be carried into a place 
a little ſhaded, it will be a moſt beautiful green. In 
a place ſtill more ſhaded, it will incline to red; and in a 
very ſhady place, or in an opaque veſlel, it will be 
green again. 

A cup of this remarkable wood was ſent to Kircher 
by the procurator of his ſociety at Mexico, and was 
preſented by him to the emperor as a great curioſity. 
It is called /ignum nephriticum, becauſe the infuſion of 
it was imapined to be of ſervice in diſeaſes of the kid- 
neys and bladder, and the natives of the country where 
it grows do make uſe of it for that purpoſe. 

Mr Boyle corrected ſeveral of the haſty obſervations 
of Kircher concerning the colours that appear in the 
infuſion of lignum nephriticum, and he diverſified the 
experiments with it in a very pleafing manner. He 
firſt diſtinctly noted the two very different colours 
which this remarkable tincture exhibits, by tranſmit- 
ted and reflected light. If, ſays he, it be held di- 
realy between the ſight and the eye, it will appear 
tinged (excepting the very top of it, where a ſky-co- 
loured circle ſometimes appears) almoſt of a golden 
colour, except the infuſion be too ſtrong; in which 
caſe it will be dark or reddiſh, and requires to be di- 
luted with water. But if it be held from the light, ſo 
that the eye be between the light and the phial, it will 
appear of a deep lovely blue colour; as will alſo the 
drops, if any lie on the outfide of the glaſs. 

When a little of this tincture was poured upon a 
ſheet of white paper, and placed in a window where 
the ſun could ſhine upon it, he obſerved, that if he 
turned his back upon the ſun, the ſhadow of his pen, 
or any ſuch flender ſubſtance, projected upon the li- 
quor, would not be all dark, like other ſhadows; but 
that part of it would be curiouſly coloured, the edge 
of it next the body being almoſt of a lively golden co- 
lour, and the more remote part blue. heſe, and 
other experiments of a ſimilar nature, many of his 


friends, he ſays, beheld with wonder; and he remem- 


bered an excellent oculift, who accidentally meeting 
with a phial full of this liquor, and being unacquaint- 
ed with this remarkable property of it, imagined, af- 
ter he had viewed it a long time, that ſome new and 
ſtrange diſtemper had ſeized his eyes: and Mr Boyle 
himſelf acknowledges, that the oddneſs of the pheno- 
menon wade him very defirous to find out the cauſe 
wy and his inquiries were not altogether unſucceſs- 
iu), 

«Obſerving that this tincture, if it were too deep, 
was not tinged in ſo beautiful a manner, and that the 
impregnating virtue of the wood did, by being fre- 
quently infuſe] in freſh water, gradually decay, he 
conjectured that the tincture contained much of the 
eſſential ſalt of the wood; and to try whether the 
ſubtle parts, on which the colour depended, were vo- 
latile enough to be diſtilled, without diſſolving their 
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colour, a ſulphureous ſalt, which is of a contrary na- 


gots tho? no perſon explained the cauſe of theſe ef. 


other tinctures, and this of lignum nephriticum too, 


texture, he applied ſome of it to the gentle bea 
any 5 en but he found all ther cine — 5 
as limpid and colourleſs as rock water, while that 
which remained behind was of ſo deep a blue, that it 
was only in a very ſtrong light that it appeared of any 
colour. 

Suſpecting that the tinging particles abounded with 
ſalts, whoſe texture, and the colour thence arifin 
would probably be altered by acids, he poured into 2 
ſmall quantity of it a very little ſpirit of vinegar, and 
found that the blue colour immediately vaniſhed, while 
the golden one remained, on which ever fide it was 
viewed with reſpe& to the light. ; 

Upon this he imagined, that as the acid ſalts of the 
vinegar had been able to deprive the liquor of its blue 


ture, would deftroy their effects; and having placed 
himſelf betwixt the window and the phial, and let fall 
into the ſame liquor a few drops of oil of tartar per de- 
liguium, he found that it was immediately reſtored to 
its former blue colour, and exhibited all the ſame phe- 
nomena which it had done at the firſt, * 

Having ſometimes brought a round long-necked 
phial, filled with this tincture, into a darkened room, 
into which a beam of the ſun was admitted by a ſmall 
aperture; and holding the phial ſometimes near the 
ſun-beams, and ſometimes partly in them and partly 
out of them, 2 alſo the poſition of the glaſs, 
and viewing it from ſeveral parts of the room, it ex- 
hibited a much greater variety of colours than it did in 
an enlightened room. Beſides the uſual colours, it was 
red in ſome places, and green in others, and within 
were intermediate colours produced by the different de- 
grees and odd mixtures of light and ſhade. 

It was not only in this tincture of lignum nephriti- 
cum that Mr Boyle obſerved the difference between re- 
fle&ed and tranſmitted « He obſerved it even in 


eQs before Sir Iſaac Newton. He took a piece of 
leaf-gold, and holding it betwixt his eye and the light, 
obſerved that it did not appear of a golden colour, 
but of a greeniſh blue. He alſo obſerved the ſame 
change of colour by candle-light ; but the experiment 
did not ſucceed with a leaf of filver. 

The conſtitution of the atmoſphere and of the ſez, 
we ſhall find, by obſervations made in later periods, to 
be ſimilar to that of this infuſion ; for the blue rays, 
and others of a faint colour, do not penetrate ſo far 
into them as the red, and others of a ſtronger colour : 
but what this conſtitution is, which is common to 
them all, deſerves to be inquired into. For almoſt all 


after ſome change made in it by Mr Boyle, as well 
as all other ſemi-tranſparent coloured ſubſtances, 33 
glaſs, appear of the ſame hue in all poſitions of the 
eye. To increaſe or diminiſh the quantity makes no 
difference, but to make the colour deeper or more di- 
Jute. 1 

The firſt diſtin& account of the colours exhibited , 
by thin plates of various Tubſtances, are met with the 
among the obſervations of Mr Boyle. To ſhew meg 
chemiſts that colours may be made to appear or va · plale 
niſh, where there is no acceſſion or change either : 
the ſulphureous, the ſaline, or the mercurial principle 


of bodies, he obſerves, that all chemical eſſential * 


heſe C0* 
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ed alſo good ſpirit of wine, being ſhaken till they riſe 
in bubbles, appear of various colours; which imme- 
diately vaniſh when the bubbles burſt, ſo that a co- 
lourleſs liquor may be immediately made to exhibit a 
variety of colours, and loſe them in a moment, with- 
out any change in its eſſential principles. He then 
mentions the colours that appear in bubbles of ſoap 
and water, and alſo in turpentine. He ſometimes 

ot glaſs blown ſo thin as to exhibit ſimilar colours; 
and obſerves, that a feather, of a proper ſhape and 
ſize, and alſo a black ribbon, held at a proper di- 
ſtance, between his eye and the ſun, ſhewed a variety 
of little rainbows, as he calls them, with very vivid 
colours, none of which were conſtantly to be ſeen in 
the ſame objects. | 


Hooks Much more pains were taken with this ſubject, and 
xount of a much greater number of obſervations 7 it 


were made, by Dr Hooke. As he loved to give ſur- 
priſe by his diſcoveries, he promiſed, at a meeting of 
the ſociety on the 7th of March 1672, to exhibit, at 
their next meeting, ſomething which had neither re- 
flection nor refraction, and yet was diaphanous. A 

cordingly, at the time appointed, he produced the fa- 
mous coloured bubble of ſoap and water, of which 
ſuch admirable uſe was afterwards made by Sir Iſaac 
Newton, but which Dr Hooke and his cotemporaries 
ſe:m to have overlooked in Mr Boyle's treatiſe on co- 
lours, tho? it was publiſhed nine years before. It is no 


wonder that ſo curious an appearance excited the at- 


tention of that inquiſitive body, and that they ſhould 
deſire him to bring an account of it in writing at their 
next meeting. 

By the help of a ſmall glaſs-pipe, there were blown ſe- 
veral ſmall bubbles, out of a mixture of ſoap and water ; 
where it was obſervable, that, at firſt, they appeared 
white and clear; but that, after ſome time, the film 
of water growing thinner, there appeared upoa it all 
the colours of the rainbow: Firſt a pale yellow; then 
orange, red, purple, blue, green, &c. with the ſame 
ſeries of colours repeated; in which it was farther ob- 
ſervable, that the firſt and laſt ſeries were very faint, 
and that the middlemoſt order or ſeries was very bright. 
Aſter theſe colours had paſſed over the changes above 
mentioned, the film of the bubble began to appear 
white again; and preſently, in ſeveral parts of this ſe- 
cond white film, there appeared ſeveral holes, which 
by degrees grew very big, ſeveral of them running in- 
to one another. After reciting other obſervations, 


which are not of much conſequence, he ſays it is 


lirange, that tho? both the encompaſſing and encom- 
paſſed air have ſurfaces, yet he could not obſerve that 
they afforded either reflection or refraction, which all 
the other parts of the encompaſſed air did. This expe- 
riment, he ſays, at firſt fight, may appear very tri- 


| val, yet, as to the finding out the nature and cauſe 


of reflection, refraction, colours, congruity and in- 
conpruity, and ſeveral other properties of bodies, he 
looked upon it as one of the moſt inſtructive. And he 
promiſed to conſider it more afterwards; but we do 
not find that ever he did; nor indeed is it to be much 
regretted, as we ſhall ſoon find this buſineſs in better 
ands. He adds, that that which gives one colour by 
reed ion, gives another by traje ion; not much un- 
like the FR ie: of lignum nephriticum. 
Dr Hooke was the firſt to obſerve, if not to de- 
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ſcribe, the beautiful colours that appear in thin plates 
of muſcovy glaſs, Theſe, he ſays, are very beautiful 
to the naked eye, but much more when they are view- 
ed with a microſcope. With this inſtrument he could 
perceive that theſe colours were ranged in rings ſur- 
rounding the white ſpecks or flaws in this thin ſub- 
lance, that the order of the colours was the very ſame 
as in the rainbow, and that they were often repeated 
ten times, But the colours, he ſays, were diſpoſed 
as in the outer bow, and not the inner. Some of them 
alſo were much brighter than others, and ſome of them 
very much broader. He alſo obſerved, that if there 
was a place where the colours were very broad, and 
conſpicuous to the naked eye, they might be made, by 
preſſing the place with the finger, to change places, 
and move from one part to another, Laſtly, he obſer- 
ved, that if great care be uſed, this ſubſtance may be 
ſplit into plates of + or g of an inch in diameter, each 
of which will appear thro' a microſcope to be uniform- 
ly adorned with ſome one vivid colour, and that theſe 
plates will be found upon examination to be of the ſame 
thickneſs throughout. 

As a fact ſimilar to this, but obſerved previous to 
it, we ſhall here mention that Lord Brereton, at a 
meeting of the Royal Society in 1666, produced ſome 
pieces of plaſs taken out of a window of a church, both 
on the north and on the ſouth ſide of it; obſerving, that 
they were all eaten in by the air, but that the piece 
taken from the ſouth fide had ſome colours like thoſe 
of the rainbow upon it, which the others on the north 
fide had not. This phenomenon has been frequently 
obſerved fince, and in other circumſtances. It is not 
to doubted, but that in all theſe caſes, the-glafs is di- 
vided into thin plates, which exhibit colours, upon 
the ſame principle with thoſe which Dr Hooke obſer- 
ved in the bubble of ſoap and water, and in the thin 
plate of air, which we ſhall find more fully ex- 
plained by Sir Iſaac Newton. With care the thin 


plates of the glaſs may be ſeparated, and the theory 
verified. 
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An obſervation made by Otto Guericke, well ex- Why the 


(t i- 
plains the reaſon why ſtars are viſible at the bottom of ſible * 


a deep well. It is, ſays he, becauſe the light that at the bot- 
proceeds from them is not overpowered by the rays tom of a 
of the ſun, which are loſt in the number of reflec- 


tions which they muſt undergo in the pit, ſo that 
they can never reach the eye of a ſpectator at the 
bottom of it. 

But of all thoſe who have given their attention to 
this ſubject of the reflection of light, none ſeems to 
have given ſuch ſatis faction as M. Bouguer, and next 
to thoſe of Sir Iſaac Newton, his labours ſeem to have 
been the moſt ſueceſsſul. The object of his curious and 
elaborate experiments was to meaſure the degrees of 
light, whether emitted, reflected, or refracted, by dif- 
ferent bodies. They were originally occaſioned by an 
article of M. Mairan's in the Memoirs of the French 
academy for 1721, in which the proportion of the light 
of the ſun at the two ſolſtices were ſuppoſed to be 
known, and his laudable attempt to verify what had been 
before taken for granted, ſuggeſted a variety of new 
experiments, and opened. to him and to the world a 
new field of optical knowledge. His firſt production 
upon this ſubject was a treatiſe intitled Efai a* Optique, 
which was received with general approbation, — 
N wards, 
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wards, giving more attention to this ſubject, he formed 
an idea of a much larger work, to which many more 
experiments were neceſſary: but he was prevented, by 
a variety of interruptions, from executing his deſign ſo 
ſoon as he had propoſed ; and he had hardly comple- 
ted it at the time of his death, in 1958 ; ſo that we 
are obliged to his friend M. de la Caille for the care 
of the publication. At length, however, it was print- 
ed at Paris, in 1760, under the title of Traite d Op- 
tique. \ 

"At the entrance upon this treatiſe, we are induced 
to form the molt pleaſing expectations from our au- 
thor's experiments, by his account of the variety, the 
lingular accuracy, and circumſpection, with which he 
made them ; whereby he mult, to all appearance, have 
guarded againſt every avenue to error, and particularly 
againſt thoſe objections to which the few attempts that 
had been made, of a ſimilar nature, before him had 
been liable. In order to compare different degrees of 
light, he always contrived to place the bodies from 
which it proceeded, or other bodies illuminated by 
them, in ſuch a manner as that he could view them di- 
ſtinctly at the ſame time; and he either varied the di- 
ſlances of theſe bodies, or modified their light in ſome 
other way, till he could perceive no difference between 
them. Then, conſidering their different diſtances, or 
the other cireumſtances by which their light was af- 
fected, he calculated the proportion which they would 
have borne to each other at the ſame diſtance, or in the 
ſam? circumſtances. ; | 

To aſcertain the quantity of light loſt by reflection, 
he placed the mirror, or reflecting ſurface, B, on which 
the experiment was to be made, truly upright; and ha- 
ving taken two tablets, of preciſely the ſame colour, or 
of an equal degree of whiteneſs, he placed them exactly 
parallel to one another at E and D, and threw light 
upon them by means of a lamp or candle, P, placed 
in a right line between them. He then placed himſelf 
ſo that, with his eye at A, he could ſee the tablet E, 
and the image of the tablet D, reflected from the mir- 


ror B, at the ſame time; making them, as it were, to 


touch one another. He then moved the candle along 
the line ED, ſo as to throw more or leſs light upon ei- 
ther of them, till he could perceive no difference in the 
itrength of the light that came to his eye from them. 
After this, he had nothing more to do than to meaſure 
the diſtances EP and DP; for the ſquares of thoſe di- 
ances expreſſed the degree in which the reflection of 
the mirror diminiſhed the quantity of light. It is evi- 
dent, that if the mirror refleRed all the rays it received, 
the caadle P mult have been placed at C, at an equal 
diſtance from each of the tablets, in order to make them 
2ppear equally illuminated; but becauſe much of the 
tight is loſt in reflection, they can ouly be made to 
appear equally bright by placing the candle nearer the 
tablet D, which is ſeen by reflection only. 

To fond how much light is loſt by oblique reflec- 
tion, he took two <quaily poliſhed plates, D and E, 
and cauſed them to be enlightened by the candle P; 
and while one of them, D, was ſeen at A, by reflection 
from B, placed in a pobticn oblique to the eye, the 


other, E, was ſo placed, as to appear contiguous to it; 


and removing the plate E, till the light which it re- 
fleted was no ſtronger than that which came from the 


image D, ſcen by reflection at B, he eſtimated the 
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quantity of light that was loſt by this oblique 
tion, by the ſquares of the E of the — 
from the candle. 10 | 

It need ſcarcely be added, that, in theſe experi. 
ments all foreign light was excluded, that his eye was 
ſhaded, and that every other precaution was obſerved 
in order to make his concluſions unqueſtionable, 

In order to aſcertain the quantity of light loſt by 
reflection with the greateſt exactneſs, M. Bouguer in. 
troduced two beams of light into a darkened room, ag 
by the apertures Pand Q; which he had ſa contrived 
that he could place them higher or lower, and enlarge 
or contract them at pleaſure; and the refleQing ſurface 
(as that of a fluid contained in a vefſel) was placed ho. 
rizontally at O, from whence the light coming thro? 
the hole P, was reflected to R, upon the ſcreen GH, 
where it was compared with another beam of light that 
fell upon 8, through the hole Q; which he made ſo 
much leſs than P, as that the ſpaces 8 and R were 
equally illuminated; and by the proportion that the 
apertures Þ and Q bore to each other, he calculated 
what quantity of light was loſt by the reflection at O. 

It is neceſſary, he obſerves, that the two beams of 
light PO and QS (which he uſually made 7 or 8 feet 
long) ſhould be exactly parallel, that they might come 
from two points of the ſky equally elevated above the 
horizon, and having preciſely the ſame intenſity of 
light. It was alſo neceſſary that the hole Q ſhould be 
a little higher than P, in order that the two images 
ſhould be at the ſame height, and near one another. 
It is no leſs neceſſary, he ſays, that the ſcreen GH be 
exactly vertical, in order that the direct and reflected 
beams may fall upon it with the ſame inelination; ſince, 
otherwiſe, though the two lights were perfectly equal, 
they would not illuminate the ſcreen equally. This 
diſpofition, he ſays, ſerves to anſwer another important 
condition in theſe experiments; for the direQ ray QS 
muſt be of the ſame length with the ſum of the inci- 
dent and reflected rays, PO and OR, in order that the 
quantity of light introduced into the room may be ſen- 
ſibly proportional to the ſizes of the apertures. 

We ſhall now proceed to recite the reſult of the ex- 
periments which he made to meaſure the quantity of 
light that is loſt by refleQion in a great variety of cir- 
cumſtances; but we ſhall introduce them by the reci- 
tal of ſome which were made. previous to them on the 
diminution of light by reflection, and the trauſmiſſion 
of it to confiderable diſtances through the air, by M. 
Buffon, at the time that he was conſtructing bis ma- 
chine to burn at great diſtances, mentioned under the 
article Bux NIN G- Glaſs. 


Receiving the light of the ſun in a dark place, and ord 


kauen 


comparing it with the ſame light of the ſun reflected fon, 


by a mirror, he found, that at ſmall diſtances, as four 
or five feet, about one half was loſt by reflection; as 
he judged by throwing two reflected beams upon the 
ſame place, and comparing them with a beam of direct 


light; for then the intenſity of them both ſeemed to be 


the ſame, 
Having received the light at greater diſtances, às at 
100, 209, and 300 feet; 
it loſt any of its intenſity by being tranſmitted throught 
ſuch a ſpace of air, f 11 
He afterwards made the ſame experiments 2 
candles, in the following manner: He placed him\c 


oppobtie 


ie could bardly perceive that 


11 


Wet. 
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do- 
l. he found, that when it was placed at an angle 15 de- 
"5 grees with the incident rays, it reflected 628 parts of 


cernin 
reflec» 
af plac tallic mirror, which he tried in the fame circumſtances, 


hal. reflected only 561 of them. At a leſs angle of inci- 
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te to a looking-glaſs, with a book in his hand, 

4 _ e dark and having one candle * 
ed in the next room, at the diſtance of about 40 feet, 
he had it brought nearer to him by degrees, till he was 
juſt able to Sid ;oguiſh the letters of the book, which 
was then 24 feet from the candle. He then received 
the light of the candle, refleted by the looking-glaſs, 
upon his book, carefully excluding all the light that 
was reflected from any thing elſe; and he found that 
the diſtance of the book from the candle, including 
the diſtance from the book to the Jooking-glaſs (which 
was only half a foot) was in all 15 feet. He repeated 
the experiment ſeveral times, and always with nearly 
the ſame reſult; and therefore concluded, that the 
quantity of direct light is to that of reflected as 576 
to 225; ſo that the light of five candles refle&ed from 
a plane mirror is about equa] to that of two candles. 

From theſe experiments it appeared, that more 12 
was loſt by reflection of the candles than of the ſun, 
which M. Buffon thought was owing to this circum- 
tance, that the light iſſuing from the candle diverges, 
and therefore falls more obliquely upon the mirror than 
the light of the ſun, the rays of which are nearly pa- 
rallel. f 

Theſe experiments and obſervations of M. Buffon 
are curious; though it will be ſeen that they fall far 
ſhort of thoſe of M. Bouguer, both in extent and ac- 
curacy. We ſhall begin with thoſe which he made to 
aſcertain the difference in the quantity of light reflec- 
ted by glaſs and poliſhed metal. f 
Uling a ſmooth piece of glaſs one line in thickneſs, 


5 1000 which fell upon it; at the ſame time that a me- 


dence mach more light was refleQed'; ſo that at an 
angle of three degrees the glaſs reflected 700 parts, and 
the metal ſomething leſs, as in the former caſe. 

| Trying the reflection of bodies that were not po- 
liſhed, he found that a piece of white plaſter, placed 
at an angle of 755, with the incident rays, reflected 
Try part of the light is received from a candle, nine 
inches from it. White paper, in the ſame circum- 
ſtances, reflected in the ſame proportion; but at the 
Giltance of three inches, they both reflected 150 parts 
of 1000 that were incident. n 

Procceding to make farther obſervations on the ſub- 
ject of reflected light, he premiſes the two following 
theorems, which he demonſtrates geometrically, 
1. When the luminous body is at an infinite diſtance, 
and its light is received by a globe, the ſurface of 
which has a perfect poliſh, and abſorbs no light, it re- 
ſeas the light equally in all directions, provided it be 
received at a conſiderable diſtance. He only excepts 
the place where the ſhadow of the globe falls; but this, 
4 ſays, is no more than a ſingle point, with reſpe& to 
n 3 of the ſpherical ſurface which receives its 
8 2 The quantity of light reflected in one certain di- 
he w will always be exactly the ſame, whether it 
* by a very great number of {mall poliſhed: 
7 Pheres, by a leſs number of larger hemiſpheres, 
ia fingle hemiſphere, provided they occupy the 


e baſe, or cover the ſame ground-plan. 
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The uſe he propoſes to make of theſe theorems is to 
aſſiſt him in diſtinguiſhing whether the light reflected 
from bodies be owing to the extinction of it within 
them, or whether the roughneſs or emmences which 
cover them have not the ſame effect with the {mall po- 
liſhed hemiſpheres above-mentioned. 
He begins with obſerving, that, of the light reflec- 
ted from Mercury, + at leall is loit, and that probably 
no ſubſtances reflect more than this. 'The rays were 
received at an angle of 114 degrees of incidence, that 
is meaſured from the ſurface of the reflecting body, and 
not from the perpendicular, which, he ſays, is what we 
are from this place to underſtand whenever he mentions 
the angle of incidence. 3 
The moſt ſtriking obſervations which he made with 1 
reſpect to this ſubject, are thoſe which relate to the the reflec- 
very great difference in the quantity of light reflected tive power 
at different angles of incidence. In general, he ſays, of ſubſtan · 
that reflect ion is ſtronger at ſmall angles of incidence, = —_ 
and weaker at large ones. The difference is exceſſive ENT han 
when the rays ſtrike the ſurface of tranſparent ſub- cidence. 
ſtances, with different degrees of abliquity; but it is 
almoſt as great in ſome opaque ſubſtances, and it was 
always more or leſs ſo in every thing that he tried. 
He found the greateſt inequality in black marble; in 
which he was aſtoniſhed to find, that, with an angle of 
30 35' of incidence, though not perfectly poliſhed, yet 
it reflected almoſt as well as quick-filver, Of 1000 rays 
which it received, it returned 600; but when the angle 
of incidence was 14 degrees, it refteted only 156 ; 
when it was zo, it reflected 51; and when it was 80, 
it reflected only 23. 
Similar experiments made with metallic mirrors al- 
ways gave the differences much leſs conſiderable. The 
greateſt was hardly ever an eighth or a ninth part of 
it, but they were always in the ſame way. 
The great difference between the quantity of light 
reflected from the furface of water, at different angles 
of incidence, is truly ſurpriſing ; but our author ob- 
ſerves, that this difference was greater when the ſmall- 
eſt inclinations were compared with thoſe which were 
near to a right angle. He ſometimes ſuſpected that, 
at very ſmall angles of incidence, the refle&ion from 
water was even greater than from quick-filver, All 
things conſidered, he thought it was not quite ſo great, 
though it was very difficult to determine the preciſe 
difference between them, In very ſmall angles, he ſays, 
that water reflects nearly + of the direct light. 
There is no perſon, he ſays, but has ſometimes felt 
the force of this ſtrong reflection from water, when he 
has been walking in ſtill weather on the brink of a lake 
oppoſite to the ſun. In this caſe, the reflected light is 
F, 2, or ſometimes a greater proportion of the light 
that comes directly from the fun, which is an addition 
to the direct rays of the ſun that cannot fail to be very 
ſenſible. The direct light of the ſun diminiſhes gra- 
dually as it approaches the horizon, while the reflec- 
ted light at the ſame time grows ſtronger: ſo that 
there is a certain elevation of the fun, in which the uni— 
ted force of the direct and reilkeQed light will be the 
greateſt poſſible, and this he ſays is 12 or 13 degrees. 
On the other hand, the light reflected from water 
at great angles of incidence is extremely ſmall. Qur 
author was aſſured, that, when the ligbt was perpe di- 
cular, it reflected no more than the 37th part that 
quick- 


* * 


* 
nts” aan. of 
— — — — — —T—¾Ʒiq a” —— — — 
% : 


5494 


OPT: I: Ci), 


quickſilver does in the ſame circumſtances; for it did 
not appear, from all his obſervations, that water re- 
fleas more than the Goth, or rather the 55th, part of 
perpendicular light. When the angle of incidence was 
50 degrees, the light reflected from the ſurface of wa- 
ter was about the 32d part of that which mercury re- 
flected; and as the reflection from water increaſes with 
the diminution of the angle of incidence, it was twice 
as ſtrong in proportion at 39 degrees; for it was then 
the 16th part of the quantity that mercury reflected. 

In order to procure a common ſtandard by which 
to meaſure the proportion of light reflected from vari- 
ous fluid ſubſtances, he pitched upon water as the moſt 
commodious; and partly by obſervation, and partly by 
calculation, which he always found to agree with his 
obſervations, he drew up the following table of the 
quantity of light reflected from the ſurface of water, 
at different angles with the ſurface. 


Rays re- Rays re- 

Angles of feed of Aeg olf goat of 
incidence. 1888 ncidence. 185 
+ 2721 17 4 | 178 
1 692 20 145 
1 5 | 669 „ 
2 639 30 65 
2 x 614 40 34 
5 501 50 22 
75 409 60 19 
10 333 70 | 18 
12 + 271 80 18 
15 ye tf go "If 


In the ſame manner, he drew up the following 
table, of the quantity of light reflected from the look- 
ing · glaſs not quickſilvered. 


Rays re- ays re- 
Angles of geded of Angler ol heded ef 
incidence. | ooo, ſincidence. | An 
2 + 584 30 112 
* 543 40 37 
74 474 50 34 
10 412 60 27 
124 | 356 70 25 
15 299 80 25 
20 222 90 25 
1 


Pouring a quantity of water into a veſſel containing 
quickfilver, it is evident that there will be two images 
of any objects ſeen by reflection from them, one at 
the ſurface of the water, and the other at that of the 
quickfilver. In the largeſt angles of incidence, the 
image at the ſurface of the water will diſappear, which 
will happen when it is about a Goth or an Soth part 
leſs luminous than the image at the ſurface of the 
quickhlver. Depreſſing the eye, the image on the wa- 
ter will grow flronger, and that on the quickſfilver 
weaker in proportion ; till at laſt, the latter will be 
incomparably weaker than the former, and at an angle 
of about 10 degrees they will be equally luminous. 
According to the table, g of the incident rays are 
reflected from the water at this angle of 10 degrees. 
At the ſurface of the mercury, they were reduced to 


as tranſparent as it is in other caſes, or when the light 
falls upon it from without. | | 


| 


500; and of theſe, part being reflected back er 
from the under ſurface of the water, only 33 3 remain 
ed to make the image from the mercury. F, 
It has been obſerved by ſeveral perſons i — 
by Mr Edwards, (ſee Phil. Tranf. vol. 1 
that there is a remarkably ſtrong reflection into ried by the air 
with reſpe& to rays iſſuing from the water; and per. 
ſons under water have ſeen images. of things in the 
water in a manner peculiarly diner and beautiful: 
but this fact had not been obſerved with a ſufficient 
degree of attention, till it came into M. Bouguer'y 
way to do it, and he acknowledges it to be very re- 
markable, In this caſe, he ſays, that from the ſmalleſt 
angles of incidence, to a certain number of degrees, 
the greateſt part of the rays are reflected, perhaps in 
as great a proportion as at the ſurface of metallic mit- 
rors, or of quiekſilver; while the other part, which 
does not eſcape into the air, is extinguiſhed or ab- 
ſorbed ; ſo that the ſurface of the tranſparent body ap- 
8 opaque on the infide, If the angle of incidence 

increaſed only a few degrees, the ſtrong refleQion 
ceaſes altogether, a great number of rays eſcape into 
the air, and very few are abſorbed or extinguiſhed. In 
poportion as the angle of incidence is farther increaſed, 
the quantity of the ficht reflected becomes leſs and leſs; 
and when it is near go degrees, almoſt all the rays 
eſcape out of the tranſparent body, its ſurface loſin 
almoſt all its power of reflection, and becoming amel 


57 
This property belonging to the ſurfaces of tranſpa- Fxtndi 
rent bodies, of abſorbing or extinguiſhing the rays of” be 
light, is truly remarkable, and, as there is reaſon to be- ih ft 
lieve, had not been noticed by any perſon before M. of uuſ 
Bouguer. It had been conjectured by Sir Iſaac New- cat be 
ton, that rays of light become extinct only by impin- 
ging upon the ſolid part of bodies; but theſe obſer- 
vations of M. Bouguer ſhew that the fact is quite other- 
wiſe; and that this effect is to be attributed, not to the 
ſolid parts of bodies, which are certainly more nume- 
rous in a long tract of water than juſt in the paſſage 
out of water into air, but to ſome power lodged at the 
ſurfaces of bodies only, and therefore probably the 
ſame with that which reflects, refracts, and infles the þ 
light. | 
2 * of the above-mentioned obſervations, viz. 2 
the light being reflected at certain angles of incidence pin, 
from air into denſer ſubſtances, had frequently been 
obſerved, eſpecially in glaſs priſms; ſo that Newton 
made uſe of one of them inſtead of a reſſecting mirror, 
in the conſtruction of his teleſcope. If a beam of light 
fall upon the air from within theſe priſms, at an angle 
of 10, 20, or 430 degrees, the effect will be nearly the 
ſame as at the ſurface of quickſilver, a fourth or à 
third of the rays being extinguiſhed, and 5 or $ths re. 
flected. This property retains its full force as far 38 
an incidence of 49 49', (ſuppoſing the proportion o 
the fines of refraction to be 31 and 20 for the mean 
refrangible rays); but if the angle of incidence be in- 
creaſed but one degree, the quantity of light reflec · 
ted inwards decreaſes ſuddenly, and a great part of the 
rays eſcape out of the glaſs, ſo that the ſurface be- 
comes ſuddenly tranſparent. an 
All tranſparent bodies have the ſame property” — 
this difference, that the angle of incidence at — 
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ſtrong reflection ceaſes, and at which __ which 
is not reflected is extinguiſhed, is greater in ſome than 
in others. In water this * is about 41 32“; and 
in every medium it depends ſo much on the, invariable 

roportion of the ſine of the angle of refraction to the 
ine of the angle of incidence, that this law alone is 
ſafficient to determine all the phenomena of this new 
circumſtance, at leaſt as to this accidental opacity of 
the ſurface. 

When our author proceeded to meaſure the quan- 
tity of light reflected by theſe internal: ſurfaces at great 
angles of incidence, he found many difficulties, eſpe- 
cially on account of the many alterations which the 
light underwent before it came to his eye: but at 
length, uſing a plate of cryſtal, he found, that, at an 
angle of 75 degrees, this internal reflection diminiſhed 
the light 27 or 28 times; and as the external reflec- 
tion at the ſame angle diminiſhed the light only 26 
times, it follows that the internal reflection is a little 
ſtronger than the other. | 

Repeating theſe experiments with the ſame and dif- 
ferent pieces of cryſtal, he ſometimes found the two re- 


flections to be equally ſtrong; but, in general, the in- 


ternal was the ſtronger. Alſo, the image reflected in- 

ternally was always a little redder than an object which 

was ſeen directly through the plate of cryſtal. 
Reſuming his obſervations on the diminution of 


atty of light, occaſioned by the reflection of opaque bodies 
: refec- obliquely fitvated, he compared it with the appear- 


ances of fimilar ſubſtances which reflected the light 
perpendicularly. Ufing pieces of filver made very 
white, he found, that, when one of them was placed at 
an angle of 75 degrees with reſpect to the light, it re- 
fleed only 640 parts out of 1000. He then varied 
the angle, and alſo uſed white plaſter and fine Dutch 
paper, and drew up tbe following table of the propor- 
tion of the light refleQed from each of thoſe ſubſtances 
at certain angles, 


IxTENSITY of Lie ur reflected from 


Angles of || g. | Dutch 

* adn; Silver. | Plaſter. Paper. 
90 1000 1000 1000 
75 802 762 971 
60 640 640 743 
45 455 529 507 
30 319 | 352 332 
I5 209 | 194 | 203 


Suppoſing the aſperities of opaque bodies to conſiſt 
of very ſmall planes, it appears from theſe obſerva- 
tions, that there are fewer of them in theſe bodies which 
refle& the light at ſmall angles of incidence than at 
zreaterz and our author ſays, that the caſe was nearly 
the ſame with reſpect to all the opaque bodies that he 
tried, None of them had their roughneſs equivalent 
o ga hemiſpheres, which would have diſperſed the 
15 t equally in all directions; and, from the data in 
-” preceding table, he deduces mathematically the 
_ er of the little planes that compoſe thoſe ſur- 
2 _ that are inclined to the general ſurface at 
wo es above-mentioned, ſuppoſing that the whole 

ace contains 1000 of them that are parallel to it- 


3 to reflect the — perpendicularly, when 


I C &- 


the luminous body is ſituated at right angles with re- 
ſpe& to it. His concluſions reduced to a table, cor- 
reſponding to the preceding, are as follows: 


f The diſtribution of the ſmall 


Inclinations o planes that conſtitute the aſpe- 


1 rities of the opaque ſurface in 
ſpect to the the RES — 
large One. Silver. | Plaſter. Paper. 
71 8 1000 1000 1000 
. 777 1736 937 
30 r 
45 333 [374 358 
60 161 | 176 166 
75 33 Aw 


Theſe variations in the number of little planes, or 
ſurfaces, he expreſſes in the form of a curve; and 
afterwards he ſhews, geometrically, what would be 
the effect, if the bodies were enlightened in one direc- 
tion, and viewed in another ; upon which ſubje& he 
has ſeveral curious theorems and problems: as, the 
poſition of the eye being given, to find the angle at 
which the luminous body muſt be placed, in order to 
its refleQing the moſt light; or, the ſituation of the 
luminous body being given, to find a proper ſituation 
for the eye, in order to ſee it the moſt enlightened, 
&e. But it would carry us too far into geometry to 
follow him through all theſe diſquiſitions. 
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Since the planets, as this accurate obſerver takes Obſef g- 
notice, are more luminous at their edges than at their tions con- 


centres, he concludes, from the abovementioned prin- cerning the 
ciples, that the bodies which form them are conſtituted Planets, &c. 


in a manner different from ours; particularly that their 
opaque ſurfaces conſiſt of ſmall planes, more of which 
are inclined to the general ſurface than they are in 
terreſtrial ſubſtances; and that there are in them an 
infinity of points, which have exactly the ſame ſplen- 
dour. 

Our philoſopher and geometrician next proceeds to 
aſcertain the quantity of ſurface occupied by the ſmall 
planes of each particular inclination, from conſidering 
the quantity of light reflected by each, allowing thoſe 
that have a greater inchnation to the common ſurface 
to take up proportionably leſs ſpace than thoſe which 
are parallel to it. And comparing the quantity of 
light that would be reflected by ſmall planes thus diſ- 
poſed, with the quantity of light that was actually 
reflected by the three ſubſtances abovementioned, he 
found, that plaſter, notwithſtanding its extreme white- 
neſs, abſorbs much light; for that, of 1000 rays that 
fall upon it, of which 166 or 167 ought to be re- 
flected at an angle of 77 degrees, only 67 are in fact 
returned; ſo that 100 out of 167 were extinguiſhed, 
that is, about three-fifths. | 

With reſpec to the planets, our author concludes, 
that of 300, ooo rays which the moon receives, 172,000 
are abſorbed, or perhaps 204,100. 


Having conſidered the ſurfaces of bodies as conſiſt- Of = 1 


ing of planes only, he thus explains himſelf.— Each jc; of 
ſmall ſurface, ſeparately taken, is extremely irregular, bodies. 


and ſome of them are really concave, and others con- 


'vex; but, in reducing them to a middle ſtate, they are 


to be conſidered 28 planes. Nevertheleſs he confiders 


318 them : 
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them as planes only with reſpe& to the reception of 
the rays; for as they are almoſt all curves, and as, be- 
fides this, many of thoſe whoſe ſituation is different 
from others contribute to the ſame effect, the rays al- 
ways iſſue from an aQual or. imaginary focus, and 
after reflection always diverge from one another. 

If it be aſked what becomes of thoſe rays that are 
reflected from one aſperity to another, he ſhews that 


very few of the rays can be in thoſe circumſtances ; 


42 
Mr Mel- 
ville's ob- 
ſervations 
on the 
manner 
in which 
bodies are 
heated by 
light. 


fince they mult fall upon planes which have more than 
45 degrees of obliquity to the ſurface, of which there 
are very few in natural bodies. Theſe rays muſt alſo 
fall at the bottom of thoſe planes, and muſt meet with 
other planes ſimilarly ſituated to receive them; and 
conſidering the great irregularity of the ſurfaces of 
opaque bodies, it may be concluded that very few of 
the rays are thus reflected upon the body itſelf; and 
that the little that is ſo refleQed is probably loſt to the 
ſpectators, being extinguiſhed in the body. 

We are obliged to Mr Melville for ſome ingenious 
obſervations on the manner in which bodies are heated. 
by light. He obſerves, that, as each colorific particle. 
of an opaque body muſt be ſomewhat moved by the. 
reaction of the particles of light, when it is reflected 
backwards aud forwards between the ſame particles, 
it is manifeſt that they muſt likewiſe be agitated with 
a vibratory motion, and the time of a vibration will 
be equal to that which light takes up in moving from. 


one particle of a body to another adjoining. This 


diſtance, in the moſt ſolid opaque bodies, cannot be. 
ſuppoſed greater than th of an inch, which ſpace 
a particle of light deſcribes in the +x35555Z55opent hl 
of a ſecond. With ſo rapid a motion, therefore, may 
the internal parts of bodies be agitated by the ioflu- 
ence of light, as to perform 125,000,000,000,000 vi- 
brations, or more, in'a ſecond of time. 

The arrival of different particles of light at the ſur- 
face of the ſame colorific particle, in the ſame or dif- 
ferent rays, may diſturb the regularity of its vibrations, 
but will evidently increaſe their frequency, or raiſe 
{till ſmaller vibrations among the parts which com- 
poſe thoſe particles; by which means the inteſtine 
motion will become more ſubtle, and more thoroughly 
diffuſed. If the quantity of light admitted into the 
body be increaſed, the vibrations of the particles muſt 
likewiſe increaſe in magnitude and velocity, till at 
lat they may be ſo violent, as to make all the com- 
ponent particles daſh one another to pieces by their 
mutual collifion; in which caſe, the colour and texture 
of the body muſt be deſtroyed. | 

Since there is no reflection of light but at the ſur- 
face of a medium, the ſame perſon obſerves, that the 

reateſt quantity of rays, though crowded into the 
malleſt ſpace, will not of themſelves produce any heat. 
From hence it follows, that the portion of air which 
lies in the focus of the moſt potent ſpeculum, is not 
at all affected by the paſſage of light through it, but 
continues of the ſame temperature with the ambient air; 


though any opaque body, or even any tranſparent body 


denſer than air, when put in the ſame place, would be 
intenſely heated in an inſtant. 

This conſequence, evidently flowing from the plaineſt 
and moſt certain principles, not ſeeming to have been 
rightly underitood by many philoſophers; and even 
the filence of moſt phyſical writers concerning this 
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paradoxical truth making it probable that t 
unacquainted with it, he thought it worth his whil 
to ſay ſomething in explicatian of it, He > Ein 
that the eaſieſt way to be ſatisfied of the matter «x as 
rimentally is, to hold a hair, or a piece of down o 
mediately above the focus of a lens or ſpeculum > C 
blow a ſtream of ſmoke from a pipe horizontally over 
it; for if the air in the focus were hotter than the 
ſurrounding fluid, it would continually aſcend upon 
account of its rarefaction, and thereby ſenſbly agitate 
thoſe ſlender bodies. Or a lens may be ſo placed as. 
to form its focus within a. body of water, or ſome 
other tranſparent ſubſtance, the heat of which may be 
examined from time to time with a thermometer; but 
care muſt be taken, in this experiment, to hold 
the lens as near as poſſible to the tranſparent body 
leſt the rays, by falling cloſer than ordinary on * 
ſurface, ſhould warm it more than the common ſun. 
beams. | 

To apply theſe obſervations to the explication of 
natural phenomena, he obſerves, that the atmoſphere 
is not much warmed by the paſſage of the ſun's light 
through it, but chiefly by its contact with the heated 
ſurface of the globe. This, he thought, furniſhed 
one very ſimple and plauſible reaſon why it is coldeſt 
in all climates on the tops of very high mountains; 
namely, becauſe they are removed to the greateſt di- 
ance from the general ſurface of the earth. For it 
is well known, that a fluid heated by its contact with 
a ſolid body, decreaſes in heat in ſome inverſe propor- 
tion to the diſtance from the body. He bimſelf found, 
by repeated trials, that the heat of water in deep lakes 
decreaſes regularly from the ſurface downwards, But 
to have this queſt ion fully determined, the temperature 
of the air in the valley and on the mountain-top muſt 
be obſerved every hour, both night and day, and care- 
fully compared together. 

From this doctrine he thinks it reaſonable to ſup. 
poſe, that the heat produced by a given number of 
rays, in an opaque body of a given magnitude, mult 
be greater when the rays are more inclined to one 
another, than when they are leſs ſo; for the direction 
of the vibrations raiſed by the action of the light, 
whether in the colorific particles, or thoſe of an in- 
ferior order, will more interfere with one another; 
from whence the inteſtine ſhocks and colliſions mult 
increaſe. Beſides this, the colorific particles of opaque 
bodies being diſpoſed in various fituations, perhaps, 
upon the whole, the rays will fall more directly on 
each, the more they are inclined to one another. Is 
not this, ſays he, the reaſon of what has been remarked 
by philoſophers, that the heat cf the ſun's light, col- 
lected into a cone, increaſes in approaching the focus 
in a much higher proportion than according to 1s 
denfity? That the difference of the angle in which 
the rays fall on any particle of a given magnitude 
placed at different diltances from the focus, is but 
ſmall, is no proof that the phenomenon cannot 
aſcribed to it; fince we know not in what high pro. 
portion one or both the circumſtances now mentione 
may operate. However, that it proceeds not from 
any unknown action of the rays upon one another, 33 
has been infinuated, is evident from this, that ac 
particular ray, after paſſing through the focys, Pre” 


lerves its own colour and its own direction, in aw 
| m 


hey were 
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manner 86 if it were alone. | ; 

43, The attempts of the Abbe Nollet to fire inflam- 
4 e mable ſubſtances by the power of the ſolar rays col- 
ele leere in the foci of burning, mirrors, have a near rela- 


ding l | . 
„% wer of burning mirrors and lenſes, eſpecially thoſe 
'f late conſtruction, it will appear ſurpriling that this 
celebrated experimental philoſopher ſhould not be able 
to fire any liquid ſubſtance. But though he made the 
trial with all the care imaginable on the 19th of Fe- 
bruary 1757, be was not able to do it cither with 
ſpirit-of-wine, olive- oil, oil-of-turpentine, or æther; 
and though he could fire ſulphur, yet he could not 
ſucceed with wy . wake roo, 2 pitch, or Wh 
He hoth threw the focus of thele mirrors upon the 
ſubſtances themſelves, and alſo upon the fum-s that 
role from them; but all the effect was, that the li- 
quor boiled, aur yu Aire in 1 * Har {mall 
drops, but would not take fire. en linen-rags, 
wad aches ſolid ſubſtances, were moiſtened with any 
of theſe inflammable liquids, they would not take fire 
till the liquid was diſperſed in a copious fume; ſo that 
tags thus prepared were longer in burning than thoſe 
that were dry. * 
ins NM. Beaume, who aſſiſted M. Nollet in ſome of 
ri theſe experiments, obſerved farther, that the ſame 
is. ſubſtances which were eaſily fired by the flame of 
burning bodies, could not be ſet on fire by the contact 
of the Lotte bodies that did not aQually flame. Nei- 
ther æther nor ſpirit-of-wine could be fired with a hot 
coal, or even red-hot iron, unleſs they were of a white 
heat. From theſe experiments our author concludes, 
that, ſuppoſing the eleAric matter to be the ſame 
thing = hre = light, it 2 = — vol 
means of ſome other principle. e members of the 
academy Del Cimento had attempted to fire ſeveral of 
theſe ſubſtances, though without ſucceſs ; but this was 
lo early in the hiſtory of philoſophy, that nobody 
ſeems to have concluded, that, becauſe they failed in 
this attempt, the thing could not be done, However, 
the Abbé informs us, that he read an account of his 
experiments to the Royal Academy at Paris ſeveral 
8 my . og to what had been done by the 
taſian philoſophers. 
Ges By the help of optical principles, and eſpecially 
4 chſervations on the reflection of light, Mr Melville dil- 
another covered _ bodies which ſeem to touch one another 
nt ac. Are not always in actual contact, © It is common 
wh (fays he) to admire the volubility and luſtre of drops 
. of rain that lie on the leaves of colewort, and ſome 
other vegetables;” but no philoſopher, as far as he 
2 had py. himſelf to the trouble of explaining 
is curious phenomenon, Upon inſpeing them 
narow]y, he found that the luſtre of the drop is pro- 
— 2 a n weng reflection of light from the flattened 
art ot its furface contiguous to the plant. He ob- 
icrved farther, that, when the drop rolls along a part 
ing has been wetted, it immediately loſes all its 
luſtre, the green plant being then ſeen clearly through 
4 OY in the other caſe, it is hardly to be diſ- 
erned. 
From theſe two obſervations put together, he con- 
Clnded, that the drop does not really touch the plant, 
wy it has the mercurial appearance, but is ſuſpended 
"Ear at ſame diſtance from it by the force of a 
; 1 , 7 


tion to the preſent ſubject. Conſidering the great 
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repulſive power. For there could not be any copious 
reflection of white light from its under-ſurface, unleſs 
there were a real interval between it and the ſurface 
of the plant. 

If that ſurface. were perfectly ſmooth, the under- 
ſurface of the drop would be ſo likewiſe, and would 
therefore ſhew an image of the illuminating body by 
reflection, like a piece of poliſhed filver ; but as it is 
confiderably Kun. and unequal, the under-ſurface bes 
comes rough likewiſe, and fo, by reflecting the light 
copiouſly in different directions, aſſumes the reſplendent 
white colour of unpoliſhed ſilver. 

It being thus proved by an optical argument, that 
the drop is not really in contact with the plant which 
ſupports it, it may eaſily be conceived whence its 
volubility ariſes, and why it leaves no moiſture where 
it rolls. 


Before we conclude the hifory of the obſcreations Tes thei: 


concerning the reffection of light, we muſt not omit to _ _ 
anegous 05 


ſervations. 


take notice of two curious miſcellaneous ones. Baron 
Alexander Funk, viſiting ſome ſilver- mines in Sweden, 
obſerved that, in a clear day, it was as dark as pitch 
under-ground in the eye of a pit, at 60 or 70 fathoms 
deep; whereas, in a cloudy or rainy day; be could 
even ſee to read at 106 fathoms deep. Inquiring of the 
miners, he was informed that this is always the caſe; 
and, reflecting upon it, he imagined that it aroſe from 
this circumſtance, that when the atmoſphere 1s full of 
clouds, light is reflected from them into the pit in all 
direQions, and that thereby a conſiderable proportion 
of the rays are reflected perpendicularly upon the 
earth; whereas, when the atmoſphere is clear, there 
are no opaque bodies to reflect the light in this man- 
ner, at leaſt in a ſufficient quantity ; and -rays from 
the ſun itſelf can never fall perpendicularly in that 
country. The other was that of the ingenious Mr 
Grey, who makes ſuch a figure in the hiſtory of elec- 
tricity. This gentleman took a piece of ſtiff brown 
paper, andpricking a ſmall hole in it, he held it atalittle 
diſtance before him; when, applying a needle to his 
eye, he was ſurpriſed to ſee the point of it inverted. 
The nearer the needle was to the hole, the more it 
was magnified, but the leſs diſtin; and if it was ſo 
held, as that its image was near the edge of the bole, 
its point ſeemed crooked. From theſe appearances 
he concluded, that theſe ſmall holes, or ſomething in 
them, produce the effects of concave ſpeculums; and 
from this circumſtance he took the liberty to call them 
azrial ſpeculums. 


6 4. Diſcoveries concerning the Infledtion of Light. 


Tuis property of light was not diſcovered till about 
the middle of the laſt century. The perſon who firſt 
made the diſcovery was Father Grimaldi; at leaſt he 
firſt publiſhed an account of it in his treatiſe De /4- 
mine, coloribus, et iride, printed in 1666, Dr Hooke, 
however, Jaid claim to the ſame diſcovery, though he 
did not publiſh his obſervations till fix years after 
Grimaldi; having probably never jcen his perform— 
ance. 


Dr Hooke having made his room completely dark, B. . 
admitted into it a beam of the ſun's light by a very diſcoverics. 


{mall hole in a braſs plate fixed in the window-ſhutter, 
This beam ſpreading itſelf, formed a cone, the apex 
of which was in the hole, and the baſe was ou a paper, 
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ſo placed, as to receive it at ſome diſtance. In this 
image of the ſun, thus painted on the paper, he ob- 
ſerved, that the middle was much brighter than the 
edges, and that there was a kind of dark penumbra 
about it, of about a 16th part of the diameter of the 
circle; which penumbra, he ſays, muſt be aſcribed to 
a property of light, which he promiſed to explain.— 
Having obſerved this at the diſtance of about two 
inches from the former, he let in another cone of light; 
and receiving the baſes of them, at ſuch a diſtance 
from the holes as that the circles interſected each other, 
he obſerved that there was not only a penumbra, or 
darker ring, encompaſſing the lighter circle, but a 
manifeſt dark line, or circle, which appeared even 
Where the limb of the one interfered with that of the 
other. This appearance is diſtinctly repreſented, 


Comparing the diameter of this baſe with its di- 
ſtance from the hole, he found it to be by no means 
the ſame as it would have been if it had been formed 
by ſtraight lines drawn from the extremities of the 
ſun's diſk, but varied with the ſize of the holes, and 
the diſtance of the paper. 

Struck with this appearance, he proceeded to make 
farther experiments concerning the nature of light 
thus tranſmitted. To give a juſt idea of which, he 
held an opaque body BB, fig. 7, ſo as to intercept 
the light that entered at a hole in the window-ſhutter 
O, and was received on the ſcreen AP. In theſe cir- 
cumſtances, he obſerved, that the ſhadow of the opaque 
body (which was a round piece of wood, not * 
or poliſhed) was all over ſomewhat enlightened, but 
more eſpecially towards the edge. Some perſons who 
were preſent, - imagining that this light within the 
ſhadow might be produced by ſome kind of reflection 
from the fide of this opaque body, on account of its 
roundneſs; and others ſuppoſing it might proceed 
from ſome reflection from the fides of the hole in the 
piece of braſs through which the light was admitted 
into the room; to obviate both theſe objections, he 
admitted the light through a hole burnt in a piece of 
paſteboard, and intercepted it with a razor which had 
a very ſharp edge; but (till the appearances were the 
very fame as before: ſo that, upon the whole, he con- 
cluded that they were occafioned by a new property of 
light, different from any that had been obſerved by 
preceding writers, | 

He farther diverfified this experiment, by placing 
the razor ſo as to divide the cone of light into two 
parts, the hole in the ſhutter remaining as before, and 
placing the paper ſo as that none of the enlightened 
part of the circle fell upon it, but only the ſhadow of 
the razor; and, to his great ſurpriſe, he obſerved what 
he calls a very briſe and viſible radiation ſtriking down 
upon the paper, of the ſame breadth with the diameter 
of the lucid circle; and this radiation always ſtruck 
perpendicularly from the line of ſhadow, and, like the 
tail of a comet, extended more than 10 times, and 
probably more than 100 times the breadth of the re- 
maini'g part of the circle: nay, as far as he could 
find, by many. trials, the light from the edge (truck 
downwards into the ſhadow very near to a quadrant, 
though the greater were the deflections of this new 
light from the Circ, radiations of the cone, the more 
faiut they Are. 
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Obſerving this appearance with more attention, } 
found, wherever there was a part of the interpoſed body 
higher than the reſt, that, oppoſite to it, the radiation 
of light into the ſhadow was brighter, as in the figure 
and wherever there was a notch or gap in it, * 
would be a dark ſtroke in the half. enligbtened ſhadow 
From all theſe appearances, he concluded that they 
were to be aſcribed to a new property of light, whereby 
it is deflected from ſtraight lines, contrary to what had 
been before aſſerted by optical writers. 

It does not appear, however, that our philoſopher 
ever proſecuted this experiment to any purpoſe; as 
all that we find of his on the ſubje& of light, after 
this time, are ſome crude thoughts which he read at a 
meeting of the Royal Society, on the 18th of March 
1675 ; which, however, as they are only ſhort hints, we 
ſhall copy. 

They conſiſt of eight articles; and, as he thought, 
contained an account of ſeveral properties of light, 
that had not been noticed before. There is a deflec- 
tion of light, differing both from reflection and refrac. 
tion, and ſeeming to depend on the unequal denfity 
of the conſtituent parts of the ray, whereby the light 
is diſperſed from the place of condenſation, and rari- 
fied, or gradually diverged into a quadrant. 2. This 
defleQion is made towards the ſuperficies of the opa- 
que body perpendicularly. 3. Thoſe parts of the 
diverged radiations which are defleRed by the greateſt 
angle from the fliraight or direct radiations are the 
fainteſt, and thoſe that are defleQed by the leaſt 
angles are the ſtrongeſt. 4. Rays cutting each other 
in one common foramen do not make the angles at 
the vertex equal. 5. Colours may be made without 
refraction. 6. The diameter of the ſun cannot be 
truly taken with common fights. 7. The ſame rays 
of light, falling upon the ſame point of an object, 
will turn into all ſorts of colours, by the various in- 
clination of the object. 8. Colours begin to ap- 
pear when two pulſes of light are blended ſo well, 
and ſo near together, that the ſenſe takes them for 
one. 5 4! 
We ſhall now proceed to the diſcoveries of Father Grin 


Grimaldi. Having introduced a ray of light, through ©" 


a very ſmall hole, AB, fig. 8. into a darkened room, he 
obſerved that the light was diffuſed in the form of a 
cone, the baſe of which was CD; and that if #py 
opaque body, FE, was placed in this cone of light, 
at a conſiderable diſtance from the hole, and the ſha- 
dow was received upon a piece of white paper, the 
boundaries of it were not confined within GH, or 
the penumbra IL, occaſioned by the light proceeding 
from different parts of the aperture, and of the dilk 
of the ſun, but extended to MN; at which he was 
very much ſurpriſed, ſuſpecting, and finding by cal. 
culation, that it was confiderably broader than it could 
have been made by rays paſſing in right lines by the 
edges of the object. . 
But the moſt remarkable circumſtance in this ap- 
pearance was, that upon the lucid part of the baſe, 
CM and ND, ſtreaks of coloured light were plainly 
diſtinguiſhed, each being terminated by blue on the 
fide next to the ſhadow, and by red on the other; 
and though theſe 
meaſure, on the ſize of the aperture AB, 
they could not be made to appear if it was large, 


coloured ſtreaks depended, in ſome 
becauſe 


yet 
he 
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he found that they were not limited either by it, or by 
the diameter of the ſun's diſk. 

He farther obſerved, that theſe coloured ftreaks 
were not all of the ſame breadth, but grew narrower as 
they receded from the ſhadow, and were each of them 
broader the farther the ſhadow was received from the 
opaque body, and alſo the more obliquely the paper 
on which they were received was held with reſpect 
do it. He never obſerved more than three of theſe 


ſtreaks. 


To give a clearer idea of theſe coloured ſtreaks, he drew. 


the repreſentation of them, exhibited in fig. 9. in which 
NMO repreſents the broadeſt and moſt luminous fireak, 
next to the dark ſhadow X. In the ſpace in which 
M is placed there was no diſtinction of colour, but 
the ſpace NN was blue, and the ſpace OO, on the 
other fide of it, was red. The ſecond ſtreak, QPR, 
was narrower than the former ; and of the three parts 
of which it confiſted, the ſpace P had no particular 
colcur, but QQ was a faint blue, and RR a faint red. 
The third ſtreak, TSV, was exactly ſimilar to the 
two otherr, but narrower than either of them, and the 
colours (till fainter. | 

Theſe coloured ſtreaks he obſerved to lie parallel to 
the ſhadow of the opaque body; but when it was of an 
angular form, they did not make the ſame acute 
angles, but were bent into a curve, the outermoſt being 
rounder than thoſe that were next the ſhadow, as is re- 
preſented ip fig. 10. If it was an inward angle, az DCH, 
the coloured ſtreaks, parallel to each other of the two 
fides, croſſed without obliterating one another; only 
the colours were thereby rendered either more intenſe, 
or mixed, 

The light that formed theſe coloured ſtreaks, the 
reader will perceive, mult have been bent from the 
body ; but this attentive obſerver has likewiſe given 
an account of other appearances, which muſt have 
been produced by the light bending towards the body. 
For within the ſhadow itſelf he rr perceived 
coloured ſtreaks, ſimilar to thoſe above- mentioned on 
the outſide of the ſhadow. Sometimes he ſaw more 
of them, and ſometimes fewer: but for this purpoſe a 
rery ſtrong light was requiſite, and the opaque body 
was obliged to be long, and of a moderate breadth ; 
which, he ſays, is eafily found by experience. A 
hair, for inſtance, or a fine needle, did not anſwer ſo 
well as a thin and narrow plate; and the ſtreaks were 
molt diſtinguiſhable when the ſhadow was taken at the 
greateſt diſtance ; but then the light grew fainter in 
the ſame proportion. 

The number of theſe ſtreaks within the ſhadow was 
8 in proportion to the breadth of the plate. 

hey were at leaſt two, and ſometimes four, if a 
thicker rod were made uſe of. But, with the ſame 
plate or rod, more or fewer ſtreaks appeared, in pro- 
portion to the diſtance at which the ſhadow was re- 
ceived ; but they were broader when they were few, 
ind narrower when there were more of them; and 
they were all much more diſtin when the paper wag 
held obliquely. 

Theſe coloured ftreaks within the ſhadow, like thoſe 
on the outſide of it, were bent in an arch, round the acute 
angles of the ſhadow, as they are repreſented in fig. 11. 
2D this angle alſo, as at D, other ſhorter lucid ſtreaks 

ere vilible, bent in the form of a plume, as they are 


I C Ss. 
drawn betwixt D and C, each bending round and 


meeting againin D. Theſe angular ftreaks appeared, 
though the plate or rod was not —_— immerſed in 


the beam of light, but the angle of it only ; and there 
were more or fewer in number, in proportion to the 
breadth of the rod or plate. If the plate or rod was 
very thin, the coloured ſtreaks within the ſhadow 
might be ſeen to bend round from the oppoſite ſides, 
and meet one another, as at B. A only repreſents a 
ſection of the figure, and not a proper termination of 
the ſhadow, and the ſtreaks within each fide of tt. 
The coloured ſtreaks without the ſhadow, he alſo ob- 
ſerves, bend round it in the ſame manner. 

Our author acknowledges, that he omits ſeveral ob- 
ſervations of leſs conſequence, which cannot but occur 
to any perſon who ſhall make the experiment; and he 
ſays, that he was not able to give a perfectly clear 
idea of what he has attempted to deſcribe, nor does he 
think it in the power of words to do it. 


In order to obtain the more ſatisfactory proof that 


rays of light do not always proceed in ſtraight lines, 
but really bend, in paſſing by the edges of bodies, 
he diverfified the firſt of the above-mentioned experi- 
ments in the following manner. He admitted a beam 
of light, by a very ſmall aperture, into a darkened 


room, as before; and, at a great diſtance from it, he 


fixed a plate EF, fig. 12. with a ſmall aperture, GH, 
which admitted only a part of the beam of light, and 
found, that when the light tranſmitted through this 
plate, was received at ſome diſtance, vpon a white 
paper, the baſe IK was conſiderably larger than it 
could poſſibly have been made by rays iſſuing in the 
light lines through the two apertures, as the other 
ſtraight lines drawn cloſe to their edges plainly de- 
monſtrate. - 

That thoſe who chooſe to repeat theſe experiments 
may not be diſappointed in their expectations from 
them, our author gives the following more particular 
inſtructions. The ſun's light mult be very intenſe, and 
the apertures through which it 1s tranſmitted very 
narrow, particularly the firſt, CD, and the white 
paper, IK, on which it is received, muſt be at a con- 
ſiderable diſtance from the hole GH; otherwiſe it 
will not much exceed NO, which would be the breadth 
of the beam of light proceeding in ſtraight lines. He 
generally made the aperture CD 45; or +57 part of 
an ancient Roman foot, and the ſecond aperture, 
GH, 5; or g; and the diſtances DG and GN 
were, at leaſt, 12 ſuch feet. 'The obſervation was 
made in the ſummer-time, when the atmoſphere was 
free from all vapours, and about mid-day. 

F. Grimaldi alſo made the ſame experiment that 
has been recited from Dr Hooke, in which two beams 
of light, entering a darkened room by two ſmall 
apertures near to one another, proje ed cones of light, 
which, at a certain diſtance, in part coincided ; and 
he particularly obſerved that the dark boundaries of 
each of them were vifible within the Jucid ground of 
the other. 


To theſe diſcoveries of Grimaldi, we ſhall ſubjoin PO... A 
an additional obſervation of Dechales; who took of Dechales 


notice, that if ſmall ſcratches be made in any piece of 
poliſhed metal, and it be expoſed to the beams of the 
ſun in a darkened room, it will reflect the rays 
ſtreaked with colours in the direction of the _ 

ches; 
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ches; as will appear if the reflected light be received 
upon a piece of white paper. That theſe colours are 
not produced by refraction, he ſays, is manifeſt ; for 
that, if the ſcratches be made upon glaſs, the effect 
will be the ſame; and in this caſe, if the light had 
been refracted at the ſurface of the glaſs, it would 
have been tranſmitted through it. From theſe, and 
many other obſervations, he concludes that colour does 
not depend upon the refraction of light only, nor upon 
a variety of other circumſtances, which he particu- 
larly ea umerates, and the effects of which he diſcuſſes, 
but vpon the intenſity of the light only. 

We ſhall here give an account of a phenomenon 
of viſion obſerved by M. De la Hire, becauſe the 
ſubjeQ of this ſection, viz. the infection of light, ſeems 
to ſupply the true ſolution of it, though the au- 
thor himſelf thought otherwiſe, It is obſervable, he 
ſays, that when we look at a candle, or any luminous 
Lody, with our eyes nearly ſhut, rays of light are ex- 
tended from it, in ſeveral directions, to a conſiderable 
diſtance, like the tails of comets, This appearance 


exerciſed the ſagacity of Deſcartes and Rohavlt, as 


well as of our author ; but all three ſeem to have been 
miſtaken with reſpect to it. Deſcartes aſcribed this 
effect to certain wrinkles in the ſurface of the humours 
of the eye. Rohault ſays, that when the eye-lids are 
nearly cloſcd, the edges of them act like convex len- 
ſes. But our author ſays, that the moiſture on the ſur- 
face of the eye, adhering partly to the eye itſelf, and 
partly to the edge of the eye-lid, makes a concave 
mirror, and ſo diſperſes the rays at their entrance in- 
to the eye. But the true reaſon ſcems to be, that the 
light paſſing among the eye-laſhes, in this ſituation of 
the eye, is inflected by its near approach to them, and 
therefore enters the eye in a great variety of direc- 
tions. The two former of theſe opinions are particu- 
larly tated and objected to by our author. 

The experiments of Father Grimaldi and Dr Hooke 
were not only repeated with the greateſt care by Sir 
Iſaac Newton, but carried much farther than they had 
thought of. So little uſe had been made of Grimal- 
di's obſervations, that all philoſophers before Newton 
had aſcribed the broad ſhadows, and even the fringes 
of light which he deſcribed, to the ordinary refraction 
of the air; but we ihall ſee them placed in a very dif- 
ferent point of view by our author. 

He made in a piece of lead a ſmall hole with a pin. 
the breadth of which was the 42d part of an inch, 
through this hole he let into his darkened chamber a 
beam of the ſun's light; and found, that the ſhadows of 
hairs, and other ſlender ſubſtances placed in it, were 
eonfiderably broader than they would have been, if the 
rays of light had paſſed by thoſe bodies in right lines. 
He therefore concluded, that they muſt have paſſed as 
they are repreſented in fig. 1. in which X repreſents 
a ſection of the hair, and AD, BE, &c. rays of light 
paſſing by at different diſtances, and then falling upon 
the wall GQ. Since, when the paper which receives 
the rays is at a great diſtance from the hair, the tha- 
dow is broad, it muſt follow, as he obſerves, that the 
hair acts upon the rays of light at ſume conſiderable 
diſtance from it, the action being ſtrongeſt on thoſe 
rays which are at the leaſt diſtance, and growing wea- 
ker and weaker on thoſe which are farther off, as is 
gepreſcnted in this figure; and from hence it came to 


1 C 5. . 


paſs, that the ſhadow of the hair is much broader ; 
proportion to the diſtance of the paper from the hat: 
when it is nearer than when it is at a great diſtance J 

He found, that it was not material whether the hai 
was ſurronnded with air, or with any other pellucid 
ſubſtance ; for he wetted a poliſhed plate of glaſs = 
laid the hair in the water upon the glaſs, and the 
laying another poliſhed plate of glaſs upon it, ſo that 
the water might fill up the ſpace between the glaſſes 
and holding them in the beam of light, be found the 
ſhadow at the ſame diſtances was as big as be. 
fore. Alſo the ſhadows of ſcratches made in poliſh. 
ed plates of glaſs, and the veins in the glaſs, caſt the 
like broad ſhadows ; ſo that this breadth of ſhadow 
muſt proceed from ſome other caufe than the refrac. - 
tion of the air. \ 

The ſhadows of all bodies, metals, ſtones, glaſs, 
wood, horn, ice, &c. in this light were bordered 
with three parallel fringes, or bands of coloured light 
of which that which was contiguous to the ſhadow was 
the broadeſt and moſt luminous, while that which was 
the moſt remote was the narroweſt, and ſo faint as not 
eaſily to be viſible, It was difficult to diſtinguiſh theſe 


colours, unleſs when the light fell very obliquely upon 


a ſmooth papers or ſome other ſmooth white body, ſo 
as to make them appear much broader than they 
would , otherwiſe have done; but in theſe circumftan- 
ces the colours were plainly viſible, and in the fol- 
lowing order. The firſt or innermoſt fringe was vio- 
let, and deep blue next the ſhadow, light blue, green, 
and yellow in the middle, and red without. The —— 
fringe was almoſt contiguous to the firſt, and the third 
to the ſecond; and both were blue within, and yellow 
and red without; but their colours were very faint, 
eſpecially thoſe of the third. The colours, therefore, 
5 in the following order from the ſnadow; vio- 
et, indigo, pale blue, green, yellow, red; blue, yel- 
low, red; pale blue, pale yellow, and red. The ſha- 
dows made by ſcratches and bubbles in poliſhed plates 
of _ were bordered with the like fringes of colour- 
ed light. 

He alſo obſerves, that by looking on the ſun thro 
a feather, or black ribbon, held cloſe to the eye, ſe- 
veral rainbows will appear, the ſhadows which the 
fibres or threads caſt on the retina being bordered with 
the hke fringes of colours, 

Meaſuring theſe fringes and their intervals with the 
greateſt accuracy, he found the former to be in the pro- 
greſſion of the numbers 1, 4/ 4, , and their inter- 
vals to be in the ſame progreſſion with them, that is, the 
fringes and their intervals together to be in continual 
progreſſion of the numbers 1, / 3, VI, V V 
or thereabouts. And theſe proportions held the fame 
very nearly at all diſtances from the hair, the dark in. 
tervals of the fringes being as broad in proportion 10 
the breadth the fringes at their firſt appearance as af- 
terwards, at great diltances from the hair, though not 
fo dark and diſtinct. 7: | 

In the next obſervation of our author, we find a very 
remarkable and curious appearance, which we ſhould 
hardly have expected from the circumſtances, though" 
is pretty ſimilar to one that was noticed by Dr Hens 
The ſun ſhining into his darkened chamber, throug 
a hole 3 of an inch broad, he placed, at the diſtance 


of two vr three feet from the hole, a ſheet of * 
Cale; 


board, 
d 
＋ paſs through ; and behind the hole he faſten- 


ed to the paſteboard the blade of : ſharp . to in- 
rcept ſome part of the light which paſſed thro? the 
1 le, The planes of the paſteboard and blade of the 
Lnife were parallel to one another, and perpendicular 
to the rays 3 and when they were ſo placed that none 
of the light fell 6n the paſteboard, but all of it paſſed 
through the hole to the knife, and there part of it fell 
e blade of the knife, and part of it paſſed by 
upon th ; 
its edge, he let that part of the light which paſſed by 
fall on a white paper, 2 or 3 feet beyond the knife, 
and there ſaw two ſtreams of faint light ſhoot out both 
ve ys from the beam of light into the ſhadow, like the 
tails of comets. But becauſe the ſun's direct light, by 
its brightneſs upon the paper, obſcured theſe faint 
freams, ſo that he could ſcarce ſee them, he made a 
I:tle hole in the midſt of the paper for that light to 
pals through and fall on a black cloth behind it ; and 
then he ſaw the two ſtreams plainly. They were like 
one another, and pretty nearly equal in length, breadth, 
and quantity of light. Their light, at that end which 
was next to the ſun's direct light, was pretty ſtrong 
for the ſpace of about + of an inch, or + of an inch, 
and decreaſed gradually till it became inſenſible. 

The whole length of either of theſe ſtreams, mea- 
ſured upon the paper, at the diſtance of 3 feet from the 
knife, was about 6 or 8 inches; fo that it ſubtended 
an angle, at the edge of the knife, of about 10 or 12, 
or at moſt 14 degrees. Yet ſometimes he thought he 
ſaw it ſhoot 3 or 4 degrees farther ; but with a light 
ſo very faint, that he could hardly perceive it. This 
light he ſuſpected might, in part at leaſt, ariſe from 
ſome other cauſe than the two ſtreams. For, placing 
his eye in that light, beyond the end of that ſtream 
which was behind the knife, and looking towards the 
knife, he could ſee a line of light upon its edge; and 
that not only when his eye was. iu the line of the ſtreams, 
but alſo when it was out of that line, either towards 
the point of the knife, or towards the handle. This 
line of light appeared contiguous to the edge of the 
knife, and was narrower than the light of the inner- 
moſt fringe, and narroweſt when his eye was fartheſt 
from the direct light; aud therefore ſeemed to paſs be- 
tween the light of that fringe and the edge of the 
knife; and that which paſſed neareſt the edge ſeemed 
to be molt bent, though not all of it. 

He then placed another knife by the former, ſo that 
their edges might be parallel, and look towards one 
another, and that the beam of light might fall upon 
both the knives, and ſome part of it paſs between their 
edges. In this ſituation he obſerved, that when the 
diſtance of their edges was about the 400th part of an 
nch, the ſtream divided in the middle, and left a ſha- 
dow between the two parts. This ſhadow was ſo black 
and dark, that all the light which paſſed between the 
xnives ſeemed to be bent and turned aſide to the one 
hand or the other; and as the knives ſtill approach- 
ed one another, the ſhadow grew. broader, and the 

reams ſhorter, next to it, till, upon the contact of 
the knives, all the light vaniſhed. 
From this experiment our author concludes, that the 
ht which is leaſt bent, and which goes to the inward 
ads of the ſtreams, paſſes by the edges of the knives 


ſors J, black on both ſides ; and in the middle of it he 


a hole about +4 of an inch ſquare, for the 


r 


at the greateſt diſtance; and this diſlance; when the 
ſhadow began to appear between the ſtreams, was 
about the 8coth part of an inch; and the lig nc which 
paſſed by the edges of the knives at diſtances flill leſs 
and leſs, was more and more faint, and went to thoſe 
parts of the ftreams which were farther from the di- 
rect light; becauſe, when the knives approached 


one another till they touched, thoſe parts of the 


ftreams vaniſhed Faſt which were fartheſt from the di- 
rect light. 

In the experiment of one knife only, the coloured 
fringes did not appear; but, on account of the 
breadth of the hole in the window, became ſo broad 
as to run into one another, and, by joining, to make 
one continual light in the beginning of the ſtreams ; 
but in the laſt experiment, as thi Enjves approached 
one another, a little before the ſhadow appeared be- 
tween the two ſtreams, the fringes began to appear on 
the inner ends of the ſtreams, on either fide of the di- 
rect light, three on one fide, made by the edge of one 
knife, and three on the other fide, made by the edge 
of the other knife. They were the moſt diftin& when 
the knives were placed at the greateſt diſtance from the 
hole in the window, and became ſtill more diſtinct by 
making the hole leſs ; fo that he could ſometimes ſee 
a faint trace of a 4th fringe, beyond the three above- 
mentioned ; and as the knives approached one another, 
the fringes grew more diſtin& and larger, till they 
vaniſhed ; the outermoſt vaniſhing firſt, and the inner- 
moſt laſt. After they were all vaniſhed, and the line 
of light which was in the middle between them was 
grown very broad, extending itſelf on both fides into 
the ſtreams of light deſcribed before, the above-men- 
tioned ſhadow began to appear in the middle of this 


line, and to divide it along the middle into two lines 


of light, and increaſed till all the light vaniſhed. This 
enlargement of the fringes was ſo great, that the rays 
which went to the innermoſt fringe ſeemed to be bent 
about 20 times more when the fringe was ready to 
vaniſh, than when one of the knives was taken away. 
From both theſe experiments compared together, 
our author concluded, that the light of the firit fringe 
paſſed by the edge of the knife at à diſtance greater 
than the 8ooth part of an inch, that the light of the 
ſecond fringe paſſed by the edge of the knife at a 
greater diſtance than the light of the firſt fringe, and 
that of the third at a greater diſtance than that of the 


ſecond ; and that the light of which the ftreams above-- 
mentioned conſiſted, paſſed by the edges of the knives 


at leſs diſtances than that of any of the fringes, 

He then got the edges of two knives ground truly 
ſtraight, and pricking their points into a board, ſo 
that their edges might look towards one another, and 


meeting near their points, contain a rectihinear angle, 


he faſtened their handles together, to make the angle 


invariable, The diſtance of the edges of the kuives. 


from one another, at the diſt ance of 4 inches from the 
angular point, where the edges of the knives met, was 
the 8th part of an inch, ſo that the angle contained 
by their edges was about 1* 54'. The knives being 
thus fixed together, he placed them in a beam of the 
ſun's light let into his darkened chamber, thro' a hole 
the 42d part of an inch wide, at the diſtance of 10 
or 13 feet from the hole ; and he let the light which 


paſſed between their edges fall very obliquely on a. 
| imooth 
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ſmooth white ruler, at the diſtance of £ inch, or an 
inch, from the knives; and there he ſaw the fringes 
made by. the two edges of the knives run along the 
edges of the ſhadows of the knives, in lines parallel to 
thoſe edges, without growing ſenſibly broader, till 
they meet in angles equal to the angle contained by 
the edges of the knives; and where they met and 
joined they ended, without eroſſing one another. But 
if the ruler was held at a much greater diſtance from 
the knives, the fringes, where they were farther from 
the place of their meeting, were a little narrower, and 
they became ſomething broader as they approached 
nearer to one another, and after they met they croſs- 
ed one another, and then became much broader than 
before. 

From theſe obſervations he concluded, that the di- 
ſtances at which the light compoſing the fringes paſſed 
by the knives were not increaſed or altered by the ap- 
proach of the knives, but that the angles in which the 
rays were there bent were much increaſed by that ap- 
proach, and that the knife which was neareſt to an 
ray determined which way the ray ſhould be bent, but 
that the other knife increaſed the bending. 

When the rays fell very obliquely upon the ruler, at 
the diſtance of a third part of an inch from the knives, 
the dark line-between the firſt and ſecond fringe of the 
ſhadow of one knife, and the dark line between the 
firſt and ſecond fringe of the ſhadow of the other knife, 
met one another, at the diftance of the fifth part of 
an inch from the end of the light which paſſed be- 
tween the knives, where their edges met one another; 
ſo that the diſtance of the edges of the knives, at the 
meeting of the dark lines, was the 16oth part of an 
inch; and one half of that light paſſed by the edge of 
one knife, at a diſtance not greater than the 32oth 
part of an inch, and, falling upon the paper, made the 
fringes of the ſhadow of that knife; while the other 
half paſſed by the edge of the other knife, at a di- 
ance not greater than the 320th part of an inch, and, 
falling upon the paper, made the R of the ſhadow 
of the other knife. But if the paper was held at a di- 
ſtance from the knives greater than the third part of 
an inch, the dark lines above-mentioned met at a 
greater diſtance than the fifth part of an inch from the 
end of the light which paſſed between the knives, at 
the meeting of their edges; ſo that the light which 
fell upon the paper where thoſe dark lines met paſſed 
between the knives, where their edges were farther di- 
ſtant than the tõOth part of an inch. For at another 
time, when the two knives were 8 feet and 5 inches 
from' the little hole in the window, the light which fell 
upon the paper where the above-mentioned dark lines 
met paſſed between the knives, where the diſtance be- 
tween their edges was, as in the following table, at the 
diltances from the paper there noted. 


Diſtances between the 
Diſtances of the paper from edges of the knives in 
the knives in inches. milleſimal parts of an 
| inch. 

I x 0,012 

3 7 0,020 

8 7 0,034 

32 0,057 

96 0,081 

131 9,087 


1 C 8. Hiſt 
From theſe obſervations he concluded, that h 8 
light which makes the fringes upon the paper is Iu 
the ſame light at all diſtances of the Paper from = 
knives ; but that, when the paper is held near "a 
knives, the fringes are made by light which paſſes C 
the edges of the knives at a leſs diſtance, and is 2 
bent than when the paper is held at a greater Alas 
from the knives. ; 
When the fringes of the ſhadows of the knives fell 
perpendicularly upon the paper, at a great diſtance 
from the knives, they were in the form of hyperbolas 
their dimenſions being as follows. Let CA, CB, re. 
preſent lines drawn upon the paper, parallel FR. 
edges of the knives; and between which all th 
would fall if it ſuffered no inflection. DE is a right 
line drawn through C, making the angles ACD 
BCE, equal to one another, and terminating al| the 
light which falls upon the paper, from the point where 
the edges of the knives meet. Then es, /t, and 
glv, will be three hyperbolical lines, repreſenting the 
boundaries of the ſhadow of one of the knives, the dark 
line between the firſt and ſecond fringes of that ſha- 
dow, and the dark line between the ſecond and third 
fringes of the ſame ſhadow. Alſo xip, 519, and 27 
will be three other hyperbolical lines, repreſenting the 
boundaries of the ſhadow of the other knife, the dark 
line between the firſt and ſecond fringes of that ſha- 
dow, and the dark line between the ſecond and third 
fringes of the ſame ſhadow. Theſe three hyperbolas 
are fimilar, and equal to the former three, and croſs 
them in the points z, 4, and /; ſo that the ſhadows of 
the knives are terminated, and diſtinguiſhed from the 
firſt luminous fringes, by the lines es and xi, till the 
meeting and croſſing of the fringes; and then thoſe 
lines croſs the fringes in the form of dark lines termi- 
nating the firſt luminous fringes on the inſide, and di- 


- ſtinguiſhing them from another light, which begins to 


appear at z, and illuminates all the triangular ſpace ip 
DE,, comprehended by theſe dark lines and the right 
line DE, Of theſe hyperbolas one aſymptote is the 
line DE, and the other aſymptotes are parallel to the 
lines CA and CB. 

The ſun ſhining into his darkened room through 
the ſmall hole mentioned above, he placed at the hole 
a priſm to refract the light, and to form on the op- 
poſite wall the coloured image of the ſun; and he found, 
that the ſhadows of all bodies held in the coloured 
light between the priſm and the wall, were bordered 
with fringes of the colour of that light in which they 
were held; and comparing the fring«+ made in the ſe- 
veral coloured lights, he found, that thoſe made in the 
red light were the largeſt, thoſe made in the violet 
were the leaſt, and thoſe made in the green were of a 
middle bigneſs. For the fringes with which the ſha- 
dow of a man's hair were bordered, being meaſured 
croſs the ſhadow, at the diſtance of fix inches from 
the hair, the diſtance between the middle and moſt lu- 
minous part of the firſt or innermoſt fringe on one ſide 
of the ſhadow, and that of the like fringe on the other 
fide of the ſhadow, was, in the full red light T1 of 


an inch, and in the full violet, 2. The like di- 
{tance between the middle and moſt luminous parts © 
the ſecond fringes, on either fide of the ſhadow, = 
in the full red light r, and the violet 57 of an inch; 


and theſe diſtances of the fringes held the ſame Pro, 
portion 


to the cc 
e light hy, 2. | 


History. 


ortion at all diftances from the hair, without any 
variation. 

13 theſe obſervations it was evident, that the ray? 
which made the fringes in the red light, paſſed by the 
hair at a greater diſtance than thoſe which made the 
like fringes in the violet; fo that the hair, in cauſing 
theſe fringes, ated alike upon the red light or leaſt re- 
frangible rays at a greater diſtance, and upon the vio- 
let or moſt refrangible rays at a leſs diſtance z and 
thereby occaſioned fringes of different ſizes, without 
any change in the colour of any ſort of light. 

It may therefore be concluded, that when the hair 
in the ſirſt obſervation was held in the white beam of 
the ſun's light, and caſt a ſhadow which was bordered 
with three fringes of coloured light, thoſe colours aroſe 
not from any new modifications. impreſſed upon the 
rays of light by the hair, but only from the various 
infletions whereby the ſeveral ſorts of rays were ſepa- 
rated from one another, which before ſeparation, by the 
mixture of all their colours, compoſed the white beam 
of the ſun's light ; but, when ſeparated, compoſed lights 
of the ſeveral colours which they are originally diſpo- 
{ed to exhibit. 

The perſon whoſe name we find firſt upon the liſt 


ies, of thoſe who purſued any experiments fimilar to thoſe 


5 


of Newton on inflected light is M. Maraldi; whoſe ob- 
ſervations chiefly reſpect the inflection of light towards 
other bodies, whereby their ſhadows are partially illu- 
minated; and many of the circumſtances which he no- 
ticed relating to it are well worthy of our attention, as 
the reader will be convinced from the following account 
of them. 


He expoſed in the light of the ſun a cylinder of 


e wood three feet long, and 64 lines in diameter; when 
az the its ſhadow, being received upon a paper held cloſe to 
ok it, was every where equally black and well defined, 
s, and continued to be fo to the diſtance of 23 inches 


from it. At a greater diſtance the ſhadow appeared 
to be of two diffrent denſities ; for the two extremi- 
ties of the ſhadow, in the direction of the length of the 
cylinder, were terminated by two dark ſtrokes, a little 
more than a line in breadth. Within theſe dark lines 
there was a faint light, equally diſperſed through the 
ſhadow, which formed an uniform penumbra, much 
lighter than the dark ſtrokes at the extremity, or than 
the ſhadow received near the cylinder. This appear- 
ance is repreſented in Plate CCVII. fig. 3. 

As the cylinder was removed to a greater diſtance 
from the paper, the two black lines continued to be 
nearly of the ſame breadth, and the ſame degree of 
obſcurity ; but the penumbra in the middle grew light- 
er, and its breadth diminifhed, ſo that the two dark 
lines at the extremity of the ſhadow approached one 
another, till, at the diſtance of 60 inches, they coinci- 
ded, and the penumbra in the middle entirely vaniſhed. 
At a [til] greater diſtance a faint penumbra was viſible, 
but it was ill defined, and grew broader as the cylin- 
der was removed farther off, but was ſenſible at a very 
great diſtance. 
| Belides the black and dark ſhadow, which the cy- 
nder formed near the opaque body, a narrow and 


; ant penumbra was ſeen on the outlide of the dark 


dow. And on the outſide of this there was a tract 
wore ſtrongly illuminated than the reſt of the paper. 


he breadth of the external penumbra increaſed with 
Vor. VII. 2 
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the diſtance of the ſhadow from the cylinder, and the 
breadth of the tract of light on the outſide of it was 
alſo enlarged; but its ſplendor diminiſhed with the di- 
ſtance. | 

He repeated theſe experiments with three other cy- 
linders of different dimenſions; and from them all he 
inferred, that every opaque cylindrical body, expoſed 
to the light of the ſun, makes a ſhadow which is black 
and dark to the diſtance of 38 to 45 diameters of the 
cylinder which forms it; and that, at a greater diſtance, 
the middle part begins to be illuminated in the manncy 
deſcribed above. 

In explaining theſe appearances, our author ſuppoſcs 
that the light which diluted the middle part of the ſha- 
dow was occaſioned by the inflection of the rays, which, 
bending inwards on their near approach to the body, 
did at a certain diſtance enlighten all the ſhadow, ex- 
cept the edges, which was left undiſturbed. At the 
ſame time other rays were deflected from the body, 
and formed a ftrong light on the outſide of the ſha- 
dow, and which might at the ſame time contribute to 
dilute the outer ſhadow, though he ſuppoſed that pe- 
numbra to be occaſioned principally by that part of the 
paper not being enlightened, except by a part of the 


ſun's diſk only, according to the known principles of 
optics. 


The ſame experiments he made with globes of ſeve- d e 


5$03 


ral diameters; but he found, that, whereas the ſhadows thoſe of 
of the cylinders did not diſappear but at the diſtance globes. 


of 41 of their diameters, thoſe of the globes were not 
viſible beyond 15 of their diameters; which he thought 
was owing to the light being inflected on every fide of 
a globe, and- conſequently in ſuch a quantity as to 
diſperſe the ſhadows ſooner than in the caſe of the cy- 
linders. 

In all theſe cafes the penumbra occafioned by the in- 
flected light, began to be viſible at a leſs diſtance from 
the body in the ſtronger light of the fun than in a 


weaker, on account of the greater quantity of rays in- 
flected in thoſe circumſtances. 


Conſidering the analogy between theſe experiments nis 3:aLe 


and the phenomena of an eclipſe of the moon, immer- concerning 
ſed in the ſhadow of the earth, he imagined, that part the moon. 


of the light by which ſhe is then viſible is infected 
light, and not that which is refracted by the atmo- 
ſphere; though this may be ſo copious as to efface ſe- 
veral of the above-mentioned appearances, occaſioned 
by inflected light only. But this gentleman ſhould 
have conſidered, that as no light is inflected but what 
paſſes exceedingly near to any body, perhaps ſo near 
as the diſtance of g part of an inch, this cauſe muft 
be altogether inadequate to the effect. 

Being ſenſible that the above-mentioned phenomena 
of the ſhadows were cauſed by inflected light, he was 
induced to give more particular attention to this re- 
markable property; and in order to it to repeat the 
experiments of Grimaldi and Sir Iſaac Newton in a 
darkened room. In doing this, he preſently obſerved, 
that, beſides the enlarged fhadow of a hair, a fine 
needle, &c. the bright gleam of light that bordered 
it, and the three coloured rings next to this enlightened 
part, when the ſhadow was at a conſiderable diſtance 
from the hair, the dark central ſhadow was divided in 
the middle by a mixture of light; and that it was not of 
the ſame denſity, except when it was very near the hair, 
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This new appearance will be ſeen to be exactly ſi- 
milar to what our philoſopher had obſerved with re- 
ſpeR to the ſhadows in the open day-light above-men- 
tioned; but the following obſervations, which he made 
with ſome variation of his apparatus, are much more 
curious and ſtriking, though they ariſe from the ſame 
cauſe, 

Having placed a briſtle, which is thicker than a com- 
mon hair, in the rays of the ſan, admitted into a dark 
chamber by a ſmall hole, at the diſtance of nine feet 
from the hole, it made a ſhadow, which, being recei- 
ved at five or fix feet from the object, he obſerved to 


cConſiſt of ſeveral ſtreaks of light and ſhade. The middle 
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part was a faint ſhadow, or rather a kind of penumbra, 
bordered by a darker ſhadow, and after that by a nar- 
rower penumbra, next to which was a light ſtreak 
brozder than the dark part, and next to the ſtreak of 


light the red, violet, and blue colours were ſeen as in 


the ſhadow of the hair. 

In the ſame manner he placed, in the ſame rays of 
the ſun, ſeveral needles of different fizes ; but the ap- 
pearances were ſo exceedingly various, tho? ſufficiently 
ſingular, that he does not recite them particularly, but 
chooſes rather to give, at ſome length, the obſcrvations 
he made on the ſhadows of two plates, as by that 
means he could better explain the phenomena of the 
round bcdies. 

He expoſed in the rays of the ſun, admitted by a 
ſmall hole into a dark chamber, a plate that was two 
inches long, and a little more than half a line broad. 
This plate being fixed perpendicularly to the rays, at 
the diſtance of nine feet from the hole, a faint light 
was ſeen uniformly diſperſed over the ſhadow, when it 
was received perpendicularly to it, and very near. The 
ſhadow of the ſame plate being received at the diſtance 
of two feet and a half, was divided into four very nar- 
row black ſtreaks, ſeparated by ſmall lighter intervals 
equal to them. The boundaries of this Se on each 
fide had a penumbra, which was terminated by a very 
ſtrong light, next to which were the coloured ſtreaks 
of red, violet, and blue, as before. This is repreſented: 


in Plate CCVII. fig. 4. 


The ſhadow of the ſame plate at 4 feet diſtance 
from it, was divided into two black ſtreaks only, the 
two outermolt having diſappeared, as in fig. 5.; but 
theſe two black ſtreaks which remained were broader 
than before, and ſeparated by a lighter ſhade, twice as 
broad as one of the former black ſtreaks, when the ſha- 
dow was taken at 2+ feet. This penumbra in the 
middle had a tinge of red. After the two black 
ſtreaks there appeared a pretty ſtrong penumbra, ter- 
minated by the two ftreaks of light, which were now 
broad and ſplendid, after which followed the coloured 
ſtreaks. 

A ſecond plate, two inches long and a line broad, 
being placed like the former, 14 feet from the hole 
by which the rays of the ſun were admitted, its ſhadow 
being received perpendicularly very near the plate, was 
illuminated by a faint light, equally diſperſed, as in the 
the caſe of the preceding plate. But being received 
at the diſtance of 13 feet from the plate, fix ſmall 
black fireaks began to be viſible, as in fig. 6. At 
17 feet from the plate, the black ſtreaks were broader, 
more diſtin, and more ſeparated from the ſtreaks that 
were leſs dark. At 42 feet from the plate, only two 
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black ſtreaks were ſeen in the middle of the 

as in fig, 7. This middle penumbra ub. * 
black ſtreaks was tinged with red. Next to the bl ck 
ſtreaks there always appeared the ftreaks of 1; * 
ay were broad, and the coloured ſtreaks n * 
them. 

Receiving the ſhadow of the fame plate at the di 
ſtance of 72 feet, the appearances were the ſame ag 4 
the former ſituation, except that the two black lreaks 
were broader, and the interval between them, occy 100 
by the penumbra, was broader alſo, and tinged with a 
deeper red. | 

In the ſame rays of the ſun he placed different 
plates, and larger than the former, one of them a line 
and a half, another two lines, another three lines 
broad, &c. but receiving their ſhadows upon paper 
he could not perceive in them thoſe ſtreaks of faint 
light which he had obſerved in the ſhadows of the 
ſmall plates, though he received theſe ſhadows at the 
diſtance of 56 feet. Nothing was ſeen but a weak 
light, equally diffuſed, as in the ſhadows of the two 
{ſmalleſt plates, received. very near them. But had his 
dark chamber been large enough, he did not doubt, 
but that, at a proper diſtance, there would have been 
the ſame appearances in the ſhadows of the larger 
plates as in thoſe of the ſmalleſt. For the ſame rea- 
ſon, he ſuppoſed, that, if the ſhadows of the ſmall 
needles could have been diſtinctly viewed very near 
thoſe bodies, the different ſtreaks of light and ſhade 
would have been as viſible in them as in thoſe of 
the ſmall plates; and indeed he did obſerve the ſame 
appearances 1n the thadows of needles of a middling 
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ze. 

The ſtreaks of light in theſe ſhadows our author 
aſcribed to the rays of light which are inflected at dif. 
ferent diftances from the bodies; and he imagined 
that their eroſſing one another was ſufficient to account 
for the variations obſervable in them at different di- 
ſtances. 

The extraordinary ſize of the ſhadows of theſe ſmall 
ſubſtances M. Maraldi thought to be occaſioned by 
the ſhadow from the enlightened part of the ſky, added 
to that which was made by the light of the ſun, and 
alſo to a vortex occaſioned by the circulation of the 
in flected light behind the object; but our readers will 
probably not think it neceſſary for us either to produce 
all his reaſons for this hypotheſis, or to eater into a re- 
futation of them. | 

Our author having made the preceding experiments 
upon fingle long ſubſtances, had the curioſity to place 
two of them ſo as to croſs one another in a beam « 
the ſun's light, The ſhadows of two hairs placed in 
this manner, and received at ſome diſtance from them, 
appeared to be painted reciprocally one upon the 
other, ſo that the obſcure part of one of them was wi 
ſible upon the obſcure part of the other. The ſtreaks 
of light alſo croſſed one another, and the coloured 
ſtreaks did the ſame. | 

Having placed a needle and a hair croſſing one 
another, their ſhadows, at the ſame diſtance, exhi- 
bited the ſame appearances as the ſhadows of the 
two hairs, though the ſhadow of the needle was the 
ſtronger. g 

He alſo placed in the rays of the ſup a briltle and 


a plate of iron a line thick, ſo that they croſſed one 
anotlc: 
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obliquely; and when their ſhadows were re- 
— the fame diſtance, the light and dark ftreaks 
of the ſhadow of the briſtle were viſible ſo far as the 
middle of the ſhadow of the plate on the fide of the 
acute angle, but not on the fide of the obtuſe angle, 
whether the briſtle or the plate were placed next to 
the rays. The plate made a ſhadow ſufficiently dark, 
divided into ſix black ſtreaks; and theſe were again 
divided by as many light ones equal to them; aud 
yet all the fireaks belonging to the ſhadow of the 
briſtles were vilible upon it, as in fig. 8. To ex- 
plain this appearance, he ſuppoſed that the rays of 
the ſun glid a little along the briltle, ſo as to en- 
lighten part of that which is behind the plate. But 
this ſeems to be an arbitrary and improbable ſuppoſi- 

n. 

"Our philoſopher did not fail to expoſe ſeveral ſmall 
globes in the light of the ſun in his dark chamber, 
and to compare their ſhadows with thoſe of the lon 
ſubſtances, as he had done in the day-light, zud the 
appearances were ſtill ſimilar. It was particularly 
evideat, that there was much more light in the ſha- 
dows of the globes than in thoſe of the eylinders, not 
only when they were both of an equal diameter, but 
when that of the globe was larger than that of the 
cylinder, and the ſhadows of both the bodies were re- 
ceived at the ſame diftance. He alſo obſerved, that 
he could perceive no difference of light in the ſhadows 
of the plates which were a little more than one line 
broad, though they were received at the diſtance of 
n2 feet; but he could eafily ſee a difference of ſhades 
in thoſe of the globes, taken at the ſame diſtanee, tho? 
they were 24 lines in diameter. 

In order to explain the colours at the edges of theſe 
ſhadows, he contrived to throw ſome of the ſhadows 
upon others; and the following obſervations, though 
they did not enable him to accompliſh what he in- 

„ tended, are curious and worth reciting, 

Having thrown ſeveral of the ſimilar colours upon 
"th one another, and thereby produced a tinge more lively 
w* than before, he threw the gleam of light, which al- 
„ways intervened between the colours and the darker 
part of the ſhadow, upon different parts of other ſha- 
cows; and obſerved, that, when it fel] upon the exte- 
rior perumbra made by another needle, it produced 
a beautiful ſky-blue colour, almoſt lie that which 
was produced by two blue colours thrown together. 
Wuen the ſame gleam of light fell upon the deeper 
ſhadow in the middle, it produced a red colour; which 
ſeemed to prove, that the reddiſh colour in the middle 
of ſeveral of the ſhadows might come from the little 
light inflected into that place. But here our author 
ſeems to have been miſled by ſome falſe hypotheſis 
concerning colours. 

He placed two plates of iron, each three or four 
lines broad, very near one another, but with a very 
imall interval between them; and having placed them 
in the rays of the ſun, and received their ſhadows at 
the diſtance of 15 or 20 feet from them, he ſaw no 
light between them but a continned ſhadow, in the 

middle of which were ſome ſtreaks of a lively purple, 

parsl.e} to one another, aud ſeparated by other black 

Ureaks; but between them there were other ſtreaks, 

Hh of a very faint green, and aiſo of a pale yellow. 

He alſo informs us, that M. Deliſle had obſerved ca- 
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lours in the ſtreaks of light and ſhade, which are ob- 
ſervable in ſhadows taken near the bodies. 
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Among thoſe who followed Sir Iſaac Newton in M. Mai- 


his obſervations on the inflection of light, we alſo find 
the ingenious M. Mairan : but, without attempting 
the diſcovery of new facts, he only endeavoured to 
explain the old ones, by the hypotheſis of an atmo— 
ſphere ſurrounding all bodies; and conſequently ma- 
king two reflections and refractions of the light that 
impinges upon them, one at the ſurface of the atmo- 
ſphere, and the other at that of the body itſelf. This 
atmoſphere he ſuppoſed to be of a variable denſity and 
refractive power, like the air. 


M. Mairan was ſucceeded by M. Du Tour, who Diſcò derie; 
thought the variable atmoſphere ſuperfluons, and ima- of M. Du 


ran's oben- 
ations. 


ined that he could account for ell the phenomena Tour. 


y the help of an atmoſphere of an uniform denſity, 


and of a leſs refraQtive power than the air ſurrounding 


all bodies. But what we are moſt obliged to this 
Haw" for is, not his ingenious þypothe/ir, but the 

eautiful variety with which he has exhibited the ex- 
periments, which will render it much eaſier for any 
perſon to inveſtigate the true cauſes of them. 

Before M. Du Tour gave his attention to this ſub- 
ject, only three fringes had been obſerved in the co- 
lours produced by the inflection of light; but he was 
accidentally led to obſerve a greater number of them, 
and hit upon the following ingenious method of making 
them all appear very diſtinct. 


He took a circular board ABE (fig. 9.), 13 inches 


in diameter, the ſurface of which was black, except at 
the edge, where there was a ring of white paper about 
three lines broad, in order to trace the circumference 
of a circle, divided into 360 degrees, beginning at the 
point A, and reckoning 180 degrees on each hand to 
the point E; B and D being each of them placed at 
go degrees. A ſlip of parchment three inches broad, 
and diſpoſed in the form of a hoop, was faſtened round 
the board, and pierced at the point E with a ſquare 
hole, each fide being four or five lines, in order to in- 
troduce a ray of the ſun's light. Laſtly, in the centre 


of the board C, and perpendicular to it, he fixed a pin 


about + of a line in diamcter. 

This hoop being ſo diſpoſed, that a ray of light 
entering the dark chamber, through a vertical cleft of 
two lines and a half in length, and about as wide as 
the diameter of the pin, went through the hole at E, 
and paſſing parallel to the plane of the board, projected 
the image of the ſun and the ſhadow of the pin at A. 
In theſe circumſtances he obſerved, | 

1. That quite round the concave ſurface of this 
hoop, there were a multitude of coloured ſtreaks; but 
that the ſpace A n, of about 18 degrees, the middle 
of which was occupied by the image of the ſun, was 
covered with a faint light only, 

2. The order of the colours in theſe ſtreaks was 
generally ſuch that the molt refrangible rays were the 
neareſt to the incident ray ECA; ſo that, beginning 
from the point A, the violet was the firlt, and the red 
the laſt colour in each of the ſtreaks. In ſome of 
them, however, the colours were diſpoſed in a contrary 
order. | 

3. The image of the ſun, projected on each fide of 
the point A, was divided by the ſhadow of the piu, 
which was bordercd by two luniious freaks. 
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4. The coloured ſtreaks were narrower in ſome parts 
of the hoop than others, and generally decreaſed in 
breadth in receding from the point A. 

5. Among theſe coloured fireaks, there were ſome- 
times others which were white, a line or a line and an 
half in breadth, which were always bordered on both 
ſides by a ſtreak of orange colour, at leaſt when the 
light of the ſun was intenſe, and the chamber ſuffi- 
ciently dark. 

From this experiment he thought it was evident, 
that the rays which paſſed . the pin were not 
the only ones that were decompoſed, for that thoſe 
which are reflected back from the pin were decom- 

oſed alſo; from which he concluded, that they muſt 
Cond undergone ſome refraction. He alſo thought 
that thoſe which went beyond the pin ſuffered a re- 
flection, ſo that they were all affected in a ſimilar 
manner. ; 

In order to account for theſe facts, our author de- 
ſcribes the progreſs of a ray of light through an uni- 
form atmoſphere, which he ſuppoſes to ſurround the 
pin; and ſhews, that the differently refrangible rays 
will be ſeparated at their emergence from it: but he 
refers to ſome experiments and obſervations in a future 
memoir, to demonſtrate that all the coloured ſtreaks 
are produced by rays that are both refleQed and re- 
fracted. 

To give ſome idea of his hypotbefis, he ſhews that 
the ray a 6, fig. 10. after being refracted at 6, reflected 
at 7 and «, and again refracted at s and t, will be di- 


6a 
Account of vided into its proper colours; the leaſt refrangible or 


Du Tour's 
hy potheſis. 


the red rays iſſuing at x, and the moſt refrangible or 
violet at y; which agrees with his obſervations. Thoſe 
ſtreaks in which the colours appear in a contrary order 
he thinks are to be aſcribed to inequalities in the ſur- 
face of the pin. This might eaſily have been aſcer- 
tained by turning the pin round, in which caſe theſe 
differently-coloured ftreaks would have changed their 
laces. 

e If any perſon ſhould chooſe to repeat theſe experi- 
ments, he obſeryes that it requires that the ſky be very 
clear and free from vapours, in order to exhibit the 
colours with the greateſt diſtinAneſs; fince even the 
vapours that are imperceptible, will diminiſh the luſtre 
ot the colours on every part of the hoop, and even 
efface ſome of them, eſpecially thoſe which are on that 
in which the beam of light enters, as at E, where the 
colours are always fainter than in any other place, 
and indeed can never be diſtinguiſhed except when the 
hole E is confined by black ſubſtances, ſo as to inter- 
cept a part of the light that might reach the pin; and 
unleſs alſo thoſe rays which go beyond the pin to 
form the image of the ſun at A. be ſtopped, ſo that 
no rays are vitible except thoſe that are reflected to- 
wards the hole, and which make the faint ſtreaks. 

The coloured ſtreaks that are next the ſhadow of 
the pin, he ſhews, are formed by thoſe rays which, 
entering the atmoſphere, do not fall upon the pin; 
and, without any reflection, are only refracted at their 
entering and leaving the atmoſphere, as at b and ru, 
tip. 11. In this caſe, the red or leaſt refrangible rays 
will iſſue at r, and the violet at . 

To diſtinguiſh the rays which fell upon the hoop 
iu any particular direction, from thoſe that came in 
any other, he made an opening in the hoop, as at P, 


— 
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by which means he could, with advantage, and: 
diſtance from the centre, obſerve hole omg are, 
with any other. | | 

To account for the coloured ſtreaks being lar 
next the ſhadow of the pin, and growing narrower tg 
the place where the light was admitted, he ſhews, b 
fg. 12. that the rays ab are farther ſeparated by both 
the refractions than the rays c. 

Sometimes our author obſcrved, that the broader 
ſtreaks were not diſpoſed in this regular order; but 
then he found, that, by turning the pin, they changed 
their places, ſo that this circumſtance muſt have been 
an irregularity depending upon the accidental ſurface 
of the pin. 

The white ſtreaks intermixed with the coloured 
ones he aſcribes to ſmall cavities in the ſurface of the 
pin, or ſome other foreign circumſtance ; for they 
alſo changed their places when the pin was made to 
turn upon its axis. | 

Other obſervations of our author ſeem to prove that 
the refracting atmoſpheres ſurrounding all kinds of 
bodies are of the ſame ſize ; for when he placed a 
great variety of ſubſtances, and of different ſizes 
alſo, he always found the coloured ſtreaks of the ſame 
dimenſions. 

M. Du Tour obſerves that his hypotheſis contradicts 
an obſervation of Sir Iſaac Newton, that thoſe rays 


which paſs the neareſt to any body. are the moſt in- 


flected; but he thinks that Newton's obſervations were 
not ſufficiently accurate. Beſides, he obſerves, that 
Newton only ſaid that he thought it to be ſo, without 
aſſerting it poſitively. 

Since the rays which formed theſe coloured ſtreaks 
are but little diverted out of their way, our author 


infers that this atmoſphere is of ſmall extent, and 


that its refractive power is not much leſs than that 
of air, 

Expoſing two pieces of paper in the beam of light, 
ſo that part of it paſſed between two planes formed by 
them, M. Du Tour obſerved, that the edges of this 
light, received upon paper, were bordered with two 
orange-coloured ſtreaks, which Newton had not taken 
notice of in any of his experiments. To account for 
them, he ſuppoſes, that in fig. 13. the more refran- 
gible of the rays which enter at 6 are fo refracted, 
that they do ngt reach the ſurface of the body itſelf 
at R; ſo that the red and orange-coloured light may 
be reflected from thence in the direction 4 M, where 
the orange-coloured ſtreaks will be formed; and, for 
the ſame reaſon, another ftreak - of orange will be 
formed at m, by the rays which enter the atmoſphere 
on the other ſide of the chink. In a fimilar manner 
he accounts for the orange-coloured fringes at the 
borders of the white ſtreaks, in the experiment of the 
hoop. 

The blue rays, which are not refleQed at R, be 
ſuppoſes paſs on to I, and that of theſe rays the 
blue tinge obſervable in the ſhadows of ſome bodies are 
formed. 


M. Le Cat has well explained a phenomenon of, 
viſion depending upon the infleQion of light, whic may 
ſhews, that, in ſome caſes, objects appear magnified, th 


Looking at a diſtant ſteeple, when a fedio 
, was light 


by this means, | 
wire, of a leſs diameter than the pupil of his eye 


held pretty near to it, and drawing it ſeveral times 


betwixt 


met! 
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betwirt his eye and that object, he was ſurpriſed to 
6nd, that, every time the wire paſſed before his pupil, 
the fleeple ſeemed to change its place, and ſome hills 
beyond the ſteeple ſeemed to have the ſame motion, juſt 
as if a lens had been drawn betwixt his eye and them. 
Examining this appearance more attentively, he 
found that there was a poſition of the wire, but very 
difficult to keep, in which the ſteeple ſeemed not to 
have any motion, when the wire was paſſed before his 
eye; and in this caſe the ſteeple appeared leſs diſtinct- 
ly, and ſeemed to be magnified, Theſe effects being 
{milar to thoſe of a lens, he attended to them more 
articularly ; and placed his eye in ſuch a manner, 
with reſpect to the ſteeple, that the rays of light by 
which he ſaw it mult come very cloſe to the edge of a 
window, where he had placed himſelf to make his ob- 
ſervations. Then paſſing the wire once more before 
his eye, he obſerved, that, when it was in the viſual 
axis, the ſteeple .appeared nearer to the window, on 
whichever ſide the wire was made to approach. He 
repeated this experiment, and conſtantly with the ſame 
reſult, the object being always magnified, and nearly 
doubled, by this means. 

This phenomenon is eaſily explained by fig. 14. in 
which B repreſents the eye, A the ſteeple, and C the 
diameter of the wire. The black lines expreſs the 
cone of light by which the natural image of the ſteeple 
A is formed, and which is much narrower than the 
diameter of the wire C; but the dotted lines include 
not only that cone of light, ſtopped and turned out of 
its courſe by the wire, but alſo more diftant rays in- 
fleted by the] wire, and thereby thrown more con- 
verging into the pupil; juſt as would have been the 
eſſect of the interpoſition of a lens between the eye 
and the object. The reſult of this experiment was the 
ſame, whatever ſubſtances he made uſe of in the 
place of the wire, provided they were of the ſame 

diameter. 

ln This diſcovery, depending upon the infleQion of 
kn# the rays of light, led him to ſeveral others depending 
upon the ſame principle. Thus he magnified ſmall 
olj<&ts, as the head of a pin, by looking at them 
through a ſmall hole in a card; ſo that the rays 
which formed the image muſt neceſſarily paſs ſo near 
the circumference of the hole, as to be attracted by 
u. He alſo obſerved, that, by bringing his finger 
near the cone of light, which tranſmitted to him the 
image of any object well inſulated, as a red coal in 
the midſt of cinders, or a black coal in the midſt of 
the fire, the object ſeemed to ſtretch itſelf towards his 
linger, as it approached, and to follow it to a certain 
diſtance when it was withdrawn, He thought it was 
owing to the ſame cauſe, that the clouds which paſs 
over the face of the ſun occaſion various motions in 
the ſhadow of bodies; and when theſe clouds are inter- 

Tupted in different places, thoſe ſhadows ſeems to dance, 

which is — viſible in the ſhadows made by the 

leads in glaſs-windows. It was to the ſame infection 

of light that he aſcribed, in part, the priſmatic co- 

lovrs which he ſaw by the means of a very fine pin, 

Placed near to his eye, and on which he made the 

light of a candle to fall obliquely. 


5. Diſcoveries concerning Viſion. +- 
Mavsorrcos was the firſt who ſhewed the true 
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theory of viſion, by demonſtrating that the cryſtalline 
humour of the eye is a lens which colleQs the light 
iſſuing from external objects, and throws them upon 


the retina, where is the focus of each pencil. He did! 
not, however, find out, that, by means of this refrac- concerning 
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tion of the rays, an image of every viſible object wag viſion. 


formed upon the retina, though this ſeems hardly to 
have been a ſtep beyond the diſcovery he had already 
made. Montucla conjectures, that he was prevented 


from coming to this difficulty of accounting for the 


upright appearance of objects, as this image is always 
inverted. This diſcovery was made by Kepler; but 
he, too, was much difficulted with the inverted poſition 
of the image. The rectification of theſe images, he 
ſays, is the buſineſs of the mind; which, when it per- 
ceives an imprefſion on the lower part of the retina, 
conſiders it as made by rays proceeding from the 
higher parts of objects; tracing the rays back to the 
pupil, where they croſs one another, But this kypo- 
theſis can ſcarcely be deemed ſatisfatory.—Kepler did 
not pretend to account for the manner in which the 
mind perceives the images upon the retina, and very 
much blames Vitellio for attempting prematurely to 
determine a queſtion of this nature, and which indeed, 
he ſays, does not belong to optics. He accounts, 
however, though not in a ſatisfactory manner, for the 
power we have of ſceing diſtinctly at different di- 
ſtances, 
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The diſcovery concerning viſion was completed by Diſcoveries 
Scheiner. For, in cutting away the coats of the back of Schei- 
part of the eyes of ſheep and oxen, and preſenting der. 


ſeveral objects before them, within the uſual diſtance 
of viſion, he ſaw their images diſtinctly and beautifully 
painted upon the retina. He did the ſame thing with 
the human eye, and exhibited this curious experiment 
at Rome in 1625. He takes particular notice of the 
reſemblance between the eye and the camera obſcura, 
and explains a variety of methods to make the images 
of objects erect. As to the images of objects being 
inverted inthe eye, he acquieſces in the reaſon given for 
it by Kepler. He knew that the pupil of the eye is 
enlarged ia order to view remote objects, and that it 
is contracted while we are viewing thoſe that are near; 
and this he proved by experiment, and illuſtrated by 
figures. | | 

Scheiner alſo took a good deal of pains to aſcer- 
tain the denſity and refractive power of all the humours 
of the eye by comparing their magnifying power with 
that of water, or glaſs in the ſame form and circum- 
ſtances. The reſult of his inquiries was, that the 
aqueous humour doth not differ much from water in 
this reſpect, nor the cryſtalline from glaſs ; and that 
the vitreous humour is a medium between both. He 
alſo very accurately and minutely traces the progreſs 


of the rays of light through all the humours of the 


eye, and after diſcuſſing every poſſible hypotheſis con- 
cerning the proper ſeat of viſion, he demonſtrates that 
it is in the retina, and ſhews that this was the opinion 
of Albazen, Vitellio, Kepler, and all the moſt emi- 
nent philoſophers. He produces many reaſons of his 
own for this hypothelis; anſwers a rom number of ob- 
jections to it; and, by a variety of arguments, refutes 
the opinion of former times, that the ſeat of vition is. 
in the cryſtalline. 
Deſcartes makes a good number of obſervations on 
| the 
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the phenomena of viſion. He explains ſatisfactorily 
the natural methods of judging of the magnitudes, ſi- 
tuations and diſtances, of objects by the direction of 
the optic axes; comparing it to a blind man's judg- 
ing of the ſize and diſtance of an object, by feeling at 
it with two ſticks of a known length, when the hands 
in which he holds them are at a known diltance from 
each other. He alſo obſerves, that having been ac- 
cuſtomed to judge of the ſituation of objects by their 
images falling on a particular part of the eye; if by 
any diſtortion of the eye they fall on a different place, 
we are apt to miſtake their fituation, or imagine one 
object to be two; as, till we become accuſtomed to 
it, we imagine one ſtick to be two, when it is placed 
between two contiguous fingers laid acroſs one ano- 
ther. But he obſerves, that all the methods we have 
of judging of the diſtances of objects are very uncer- 
tain, and extend but to narrow limits. The direction 
of the optic axes, he ſays, will not ſerve us beyond 1 

or 20 feet, and the change of form of the cryſtalline 
not more than three or ah feet. For he imagined 
that the eye conforms itſelf to the view of near or di- 
{tant objects by a change in the curvature of the cry> 
ſtalline, which he ſuppoſed to be a muſcle, the ten- 
dons of it being the proceſſus ciliares. In another 
place, he ſays, that the change in the conformation 
of the eye is of no uſe to us for the purpoſe of judg- 
ing of diſtances beyond four or five feet, and the angle 
of the optic axes not more than 100 or 200 feet. For 
this reaſon, he ſays, that the ſun and moon are con- 
ceived to be much more nearly of the ſame ſize than 
they are in reality, White and luminous objects, he 


| ſays, appcar larger than others, and alſo the parts 
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contiguous to thoſe on which the rays actually im- 
pinge; and for the ſame reaſon, if the objects be 
ſmall, and placed at a great diſtance, they will always 
appear round, the figure of the angles diſappearing. 
The deſcription of the eye itſelf, the various modes of 
viſion and optical deceptions to which we are liable, 
belong properly to the ſucceeding part of this trea- 
tile. 


6 6. Of Optical Infiruments, and Diſcoveries concerning 


them. 


So little were the ancients acquainted with the 
{cience of Optics, that they ſeem to have have had no 
inſtruments of the optical kind, excepting the glaſs 
globes and ſpeculums formerly mentioned, which they 
uſed in ſome caſes for magnifying and burning. Al- 
hazen, as we have ſeen, gave the firſt hint of the in- 
vention of ſpectaeles, and it is probable that they were 
found out ſoon after his time. From the writings of 
Alhazen and the obſervations and experiments of Ba— 
con together, it is not improbable that ſome monks 
gradually hit upon the conſtruQion of ſpectacles; to 
which Bacon's leſſer ſegment, notwithſtanding his mi— 
ſtake concerning it, was a nearer approach than Al- 
Lazen's larger one. Whoever they were that purſued 


the diſcoveries of Bacon, they probably obſerved, that 


a very. ſmall conves gla's, when held at a greater di- 
ſtance from the book, would magnify the letters more 
than when it was placed cloſe to them, in which po- 
fition only Bacon ſeems to have uſed it. In the next 
place, they might try whether two of theſe ſmall ſeg- 
ments of a ſphere placed together, ur a glaſs con- 
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vex on both fides, would not magnify more + 
one of them. They would then find, that ty 
theſe glaſſes, one for each eye, would anſwer the ur 
pole of reading better than one; and laftly they me ht 
find, that different degrees of convexity ſuited dif 
rent perſons. 

It is certain that ſpectacles were well known in the 
13th century, and not long before. It is ſaid that A. 
Iexander Spina, a native of Piſa, who died in 131 
and who was very ingenious in executing whatever be 
ſaw or heard of as having been done by others, hay. 
pened to ſee a pair of ſpectacles in the hands of a per- 
ſon who would not explain them to him; but that he 
ſucceeded in making a pair for himſelf, and immediate. 
ly made the conflietinn public, for the good of 
others. It is alſo inſcribed on the tomb of Salvinus 
Armatus, a nobleman of Florence, who died 1 317, 
that he was the inventor of ſpeRacles. 

The uſe of concave glaſſes, to help thoſe perſons Or 
who are ſhort-fighted, was, probably, a diſcovery glaſl 
that did not follow long after that of convex ones, for 
the relief of thoſe whoſe ſight is defective in the con- 
trary extreme, though we find no trace of this im- 
1 Whoever made this diſcovery, it was pro- 

ably the reſult of nothing more than a random ex- 
periment. Perhaps a perſon who was ſhort · ſighted, 
finding that convex glaſſes did him more harm than 
good, had the curioſity to make trial of a cantrary 
curvature of the glaſs. 

From this time, though both convex and concave ne, 
lenſes were ſufficiently common, yet no attempt was accu 
made to form a teleſcope by a combination of them, des 
till the end of the 16th century. Deſcartes conſiders,” * 
James Metius, a perſon who was no mathematician, | 
though his father and brother had applied to thoſe 
ſciences, as the firſt conſtructor of a teleſcope ; and 
ſays, that as he was amufing himſelf with making 
mirrors and burning-glaſſes, he caſually thought of 
looking thro' two of his lenſes at a time; and that 
happening- to take one that was convex and another 
that was concave, and happening alſo to hit upon a 
pretty good adjuſtment of them, he found, that, by 
looking thro? them, diſtant objects appeared very large 
and diſtinct. In fact, without knowing it, he had made 
a teleſcope. 5 

Other perſons ſay, that this great diſcovery was firſt 01 
made by John Lipperſheim, a maker of ſpeQacles at cu 
Middleburgh, or rather by his children; who, like, 
Metius, were diverting themlelves with looking thro? 
two glaſſes at a time, and placing them at different di- 
flances from one another. But Borellus, the autior 
of 2 book intitied, De vero tel-ſcopit inventore, gives 
this honour to Zacharias Joannides, i. e. Janſen, ano- 
ther maker of ſpeQacles at the ſame place, who made 
the firſt teleſcope in 1590; and it ſeems now to be the 
general opinion, that this account of Borellus is the 
mot probable. 
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he fortunately hit upon the conſtruQion. 
This ingenious mechanic, or rather philoſopher, had 
no ſooner found the arrangement of glaſſes that produ- 

ced the effect he defired, than be incloſed them in a 

tnhe, and ran with his inſtrument to prince Maurice 

who immediately conceiving that it might be of uſe to 
him in his wars, deſired the author to keep it a ſecret. 

But this, though attempted for ſome time, was found 

to be impoſſible ; and ſeveral perſons in that city im- 

mediately applied themſelves to the making and N 

of teleſcopes. One of the moſt diſtinguiſhed of theſe 

was Hans Laprey, called Lipper/heim by Sirturus. By 

him ſome perſon in Holland being very early ſupplied 

with a teleſcope, he paſſed with many for the inven- 

tor ; but both Metius above- mentioned, and Corne- 

livs Drebell of Alcmar, in Holland, applied to the 
" inventor himſelf in 1620; as alſo did Galileo, and 
* many others. The firſt teleſcope made by Janſen did 
url, not exceed 15 or 16 inches in length; but Sirturus, 
el who ſays that he had ſeen it, and made uſe of it, 
thought it the beſt that he had ever examined. 

Janſen, having a philoſophical turn, preſently ap- 
lied his inftrument to ſuch purpoſes as he had in view 
when he hit upon the conſtruction. Directing it to- 
wards celeſtial objects, he diſtinctly viewed the ſpots 
on the ſurface of the moon; and diſcovered many new 
ſtars, particularly ſeven pretty conſiderable ones in the 
great bear. His ſon Joannes Zacchariz, noted the 
lucid circle near the limb of the moon, from whence 
ſeveral bright rays ſeem to dart in different directions; 
and he ſays, that the full moon viewed through this 
intrament, did not appear flat, but was evidently 
ſpherical, the middle part being prominent. Jupiter 
2ſo, he ſays, appeared round, and rather ſpherical ; 
and ſometimes he perceived two, ſometimes three, and 
zt the moſt four ſmall ſtars, a little above or below 
him; and as far as he could obſerve, they performed 
revolutions round him ; but this, he ſays, he leaves to 
the confideration of aſtronomers. This, it is pro- 
bable, was the firſt obſervation of the ſatellites of Ju- 
piter, tho? the perſon who made it was not aware of 
the importance of his diſcovery. 

, One Francis Fontana, an Italian, alſo claims the 
. invention; but as he did not pretend to have made it 
4 before the year 1608, and as it is well known that 
the inſtruments were made and ſold in Holland ſome 
time before, his pretenſions to a ſecond diſcovery are 
not much regarded. | 
be There are ſome, who ſay that Galileo was the inven- 
| tor of teleſcopes; but he himſelf acknowledges; that 
be firſt heard of the inſtrument from a German; but 
2 le ſays, that being informed of nothing more than the 
lies of it, firſt by common report, and a few days 
iſter by a French nobleman, J. Badovere, at Paris, 
be himſelf diſcovered the conſtruction, by conſidering 
the nature of refraction: and thus he had much more 
tee] merit than the inventor himſelf. 

The account of what Galileo actually did in this bu- 
nels, is ſo circumſtantially related by the author of 
s life, prefixed to the quarto edition of his works, 
rinted at Venice in 1744, and it contains ſo many 
particulars, which cannot but be pleaſing to every per- 
0 oho is intereſted in the hiſtory of teleſcopes, that 
ads abridge a part of it, intermixing circumſtances 
vartted from other accounts. 
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About April or May, in 1609, it was reported at 
Venice, where Galileo (who was profeſſor of mathe- 
matics in the univerſity of Padua) then happened to 
be, that a Dutchman had preſented to Count Maurice 
of Naſſau, a certain optical inſtrument, by means of 
which, diſtant objects appeared as if they were near; 
but no farther account of the diſcovery had reached 
that place, tho? this was near 20 years after the firſt 


diſcovery. Struck, however, with this account, Ga- 


lileo inſtantly returned to Padua, confidering what 
kind of an inſtrument this muſt be. The night fol- 
lowing, the conſtruction occurred to him; and the 
day after, putting the parts of the inſtrument toge- 
ther, as he had previonſly conceived of it, and, not- 
withſtanding the imperfection of the glaſſes that he 
could then procure, the effect anſwered his expecta- 
tions, as he preſently acquainted his friends at Venice; 
to which place, he fix days afterwards carried another 
and a better inftrument that he had made, and where, 
from ſeveral eminences, he ſhewed to ſome of the 
principal ſenators of that republic a variety of di- 
ſtant objects, to their very great aſtoniſhment. When 
he had made farther improvements in the inftrument, 
he, with his uſual generolity and frankneſs in com- 
municating his diſcoveries, made a preſent of one of 
them to the Doge, Leonardo Donati, and at the 
ſame time to all the ſenate of Venice ; giving along 
with the inſtrument, a written paper, in which he 
explained the ſtructure and wonderful uſes that might 
be made of it both by land and at ſea, In return for 
ſo noble an entertainment, the republic, on the 25th of 
Auguſt, in the ſame year, more than tripled his ſa- 
lary as profeſſor. 

Our philoſopher, having amuſed himſelf for ſome 
time with the view of terreſtrial objects, at length di- 
reQed his tube towards the heavens ; and, obſerving 
the moon, he found, that the ſurface of it was diverſi- 
fied with hills and valleys, like the earth. He found 
that the via lactea and nebulæ conſiſted of a collection 
of fixed ſtars, which, on account either of their vaſt 
diſtance, or extreme ſmallneſs, were inviſible to the 
naked eye. He alſo diſcovered innumc:abie fixed 
ſtars diſperſed over the face of the heavens, which had 
been unknown to all the ancients ; and examining Ju- 
piter, with a better inſtrument than any he had made 
before, he found that he was accompanied by four ſtars, 
which, in certain fixed periods, performed revolutions 
round him, and which, in honour of the houſe of Me- 
dici, he called Medicean planets. 

This diſcovery he made in January 1610, new ſtyle ; 
and continuing his obſervations the whole of February 
following, in the begiuning of March next he publiſh- 
ed an account of all his diſcoveries, in his Nuncius 
Sidereus, printed at Venice, and dedicated ty Como, 
great duke of Tuſcany, who, by a letter which he 
wrote to him on the 10th of July 1610, invited 
him to quit Padua, and aſſigned him an ample iti- 
pend, as primate and extraordinary profeſſor at Piſa, 
but without any obligation to read lectures, or to re- 
fide, - 

The extraordinary diſcoveries contained in the Nun— 
cius Sidereus, which was immediately reprinted both 
in Germany and France, was the cauſe of much {pe- 
culation and debate among the philoſophers nnd ati a. 
nomer's of that time; many of whom could + t e 

| brought 
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brought to give any credit to Galileo's account, while The firſt teleſcope that Galileo eonſtructed ma 
others endeavoured to decry his diſcoveries as being fied only three times: but preſently after, he made {ee 
nothing more than ſictions or illuſions. Some could other which magnified 18 times: and afterwards with of his * 
not be prevailed upon even to look through a tele- great trouble and expence, he conſtructed one that 76s | 
ſcope; lo devoted were they to the ſyſtem o Ariſtotle, magnified 33 times; and with this it was that he dif 
and ſo averſe to admit any other ſource of knowledge covered the ſatellites of Jupiter, and the ſpots of the 
beſides his writings. When it was found to be in vain ſun, : 
to oppoſe the evidence of ſenſe, ſome did not ſeruple Notwithſtanding Galileo muſt be allowed to have 
to aſſert that the invention was taken from Ariſtotle; conſiderable merit with reſpect to teleſcopes, it wa 
and producing a paſſage from his writings, in which neither that of the perſon who firſt hit upon the _ 
he attempts to give a reaſon why ſtars are ſeen in the ſtruction, nor that of him who thoroughly explained 
day-time from the bottom of a deep well, ſaid, that the the rationale of the inſtrument. This important ſer. 
well correſponded to the tube of the teleſcope, and that vice to ſcience was performed by John Kepler, Whoſe The tz, 
the vapours which aroſe from it gave the hint of put- name is famous on many accounts in the annals of phi. wh 40 
ting glaſſes into it; and laſtly, that in both caſes the loſophy, and eſpecially by his diſcovery of the great intra: 
fight is ſtrengthened by the tranſmiſſion of the rays law of motion reſpecting the heavenly bodies; which fit 4 
through a thick and dark medium. Galileo himſelf is, that the ſquares of their periodical times are ay thera 
tells this ſtory with a great deal of humour; compa- cubes of their diſtances from the body about which they * 
ring ſuch men to alchymiſts, who imagine that the revolve; a propoſition which, however, was not demon. 
art of making gold was known to the ancients, but ſtrated before Sir Iſaac Newton. Kepler was aſtrono. 
lay concealed under the fables of the poets. mer to ſeveral of the emperors of Germany; he was the 
In the beginning of July of the ſame year, 1610, aſſociate of the celebrated aſtronomer Tycho Brahe, 
Galileo being (till at Padua, and getting an imperfet and the maſter of Deſcartes. 
view of Saturn's ring, imagined that that planet con- Kepler made ſeveral diſcoveries relating to the na- 
ſiſted of three parts; and therefore, in the account ture of viſion ; and not only explained the rationale 
which he gave of this diſcovery to his friends, he calls of the teleſcope which he found in uſe, but alſo point- 
= it planetam tergeminum. ed out methods of conſtructing others of ſuperior 
* Whilſt he was ſtill at Padua, which muſt have been powers and more commodious application. 
«| either in the ſame month of July, or the beginning of. It was Kepler who firſt gave a clear explication of 
Ml Auguſt following, he obſerved ſome ſpots on the face the effects of lenſes, in nal 


ng the rays of a pencil of 
of the ſun: but, contrary to his uſual cuſtom, he did light converge or diverge. e ſhewed, that a plano- 


77 


not chooſe, at that time, to publiſk his diſcovery; part- convex lens makes rays that were parallel to its axis, 
. ly for fear of incurring more of the hatred of many to meet at the diſtance of the diameter of the ſphere 
j obſtinate peripateties; and partly, in order to make of convexity ; but that if both ſides of the lens be 


j more exact obſervations on this remarkable phenome- equally convex, the rays will have their focus at the 
non, and to form ſome conje&ure concerning the pro- diſtance of the radius of the circle, correſponding to 


| bable cauſe of it. He therefore contented himſelf with that degree of convexity. But he did not inveſtigate 
$ communicating his obſervations to ſome of his friends any rule for the foci of lenſes unequally convex. He 
A at Padua and Venice, among whom we find the name only ſays, in general, that they will fall ſomewherein 
of father Paul. This e eee was the cauſe of the medium, — the foci belonging to the two 
this diſcovery being conteſted with him by the famous different degrees of convexity. It is to Cavallieri that 
Scheiner, who likewiſe made the ſame obſervation in we owe this inveſtigation. He laid down this rule: 
OR. 1611, and we ſuppoſe had anticipated Galileo in As the ſum of both the diameters is to one of them, 
the publication of it. ; ſo is the other to the diſtance of the focus. All theſe 
About the end of Auguſt, Galileo left Padua and rules concerning convex lenſes are applicable to thoſe 
went to Florence; and in November following he was that are concave; with this difference, that the focus 
ſatisfied, that, from the September preceding, Venus is on the contrary ſide of the glaſs, as will be parti- 
had been continually increaſing in bulk, and that ſhe cularly ſhewn in the ſecond part of this treatiſe. 1 
changed her phaſes like the moon. About the end of The principal effects of teleſcopes depend upon theſe gen 
March 2611, Galileo went to Rome, where he grati- plain maxims, viz. That objects appear larger in pro- at 
if ficd the cardinals, and all the principal nobility, with portion to the angles which they ſubtend at the eye; f 
a view of the new wonders he had diſcovered in the and the effect is the ſame whether the pencils of rays, fee 

| heavens, and among others the ſolar ſpots. by which objects are viſible to us, come directly from 
Name Lyr- From theſe diſcoveries Galileo obtained the name of the objects themſelves, or from any place nearer to the 
ceus from Lynceus, who was famous in antiquity for the acute- eye, where they may have been united ſo as to form an 
tem, neſs of his fight; and moreover, the marquis of Mon- image of the object; becauſe they iſſue again from 
ticelli inftituted an academy, with the title of De' thoſe points where there is no real ſubſtance, in certain 

Lincei, and made him a member of it, Twenty-nine directions, in the ſame manner as they did from the 

years Galileo enjoyed the uſe of his teleſcope, conti- correſponding points in the objects themſelves. 

rually enriching aſtronomy with his obfervations: but In fact, therefore, all that is effected by a teleſcope 

by too cloſe an application to that inſtrument, and the 1s, firſt to make ſuch an image of a diſtant object, by 

detriment he received from the nocturnal air, his eyes means of a lens or mirror; and then to give the eye 

grew gradually weaker, till in 1639 he became totally ſome aſſiſtance for viewing that image as near as — 

blind; a calamity which, however, neither broke his ſible; ſo that the angle which it ſhall ſubtend at the 

ſwirits, nor interrupted the courſe of his ſtudies. eye, may be very large compared with the angle w_ 
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Hl mm. object itſelf would ſubtend in the ſame ſituation. 
This is done by means of an eye-glaſs, which ſo re- 
fra&s, the pencils of rays, as that they may afterwards 
be brought to their ſeveral foci by the natural hnmours 
of the eye. But if the eye was ſo formed as to be able 
ta ſce the image with ſufficient diſtinctneſs at the fame 
dittance without any eye-glals, it would appear to him 
as much magnified as it does to another perſon who 
makes uſe of a glaſs for that purpoſe, though he would 
not in all caſes have ſo large a field of view. 

If, inſtead of an eye-glaſs, an object, or the image 
of an object, be looked at thro? a {mall hole in # thin 
plate or piece of paper, held cloſe to the eye, it may be 
viewed very near to the eye, and, at the ſame diſtanee, 
the apparent magnitude of the object will be the fame 
in both caſes. For if the hole be ſo ſmall as to admit 
but a ſingle ray from every diſtinct point of the object, 
theſe * will = _—_ Ny as 17 other 
diſtin ints, and make a diſtinct image. ey are 
only oats or cones of rays, which ave a ſenfible 
baſe, as the breadth of the pupil, that are capable, by 
their ſpreading on the retina, of producing an indi- 
ſtint image. As very few rays, however, can be ad- 
mitted through a ſmall hole, there will ſeldom be light 
ſufficient to view wed 10 ds advantage in _ 096k 

If no image be actually formed by the foci of the 
pencils . 2 the eye, yet if, by the help of any eye- 
glaſs, the pencils of yy ſhall enter the pupil, juſt as 
they would have done from any place without the eye, 
the viſual angle will be the ſame as if an image had 
actually been formed in that place. Objects will not 
appear inverted through this teleſcope, becaufe the pen- 
cils which form the images of them, only croſs one an- 
other once, viz. at the object-glaſs, as in natural vi- 

1 ſion they do in the pupil of the eye. 

u. Such is the teleſcope that was firſt diſcovered and 

e, uſed by philoſophers ; and it is remarkable that it 

of con. ſnould be of a much more difficult conſtruction than 

im ſome other kinds that have been invented fince. The 

athers, great inconvenience attending it is, that the field of 
view 18 exceedingly ſmall. For fince the pencils of 
rays enter the eye very much diverging from one ano- 
ther, but few of them can be intercepted by the pupil; 
and this inconvenience increaſes with the magnifying 
power of the teleſcope; ſo that philoſophers at this 
day cannot help wondering, that it was poſſible, with 
ſuch an inſtrument, for Galileo and others to have made 
the diſcoveries they did. It mult have required incre- 
dible patience and addreſs. No other teletcope, how- 
evcr, than this, was ſo much as thought of for many 
years after the diſcovery. Deſcartes, who wrote 30 
years after, mentions no other as actually conſtructed, 

% though Kepler had ſuggeſted ſome. 

kfeons It is to this great man that we are indebted for the 

ved conſtruction of what we now call the aſtronomical rele- 

"pr. ſcope, being the beſt adapted for the purpoſe of viewing 
tc heavenly bodies. The rationale of this infrument is 
explained the the advantages of it are clearly pointed 
out, by this philoſopher, in bis Oatoptries; 45 what 
wag! ſurpriling, e Peas, reduced his excel- 

cory into practice. ontucla conjectures, that 
* reaſon why he did not make trial of bis new con- 
ruttion was, his not being aware of the great increaſe 
of the field of vicw ; fo that being engaged in other 


Purſuits, he might not think it of much conſequence 
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to take any pains about the conſtruction of an inſtru- 


ment, which could do little more than anſwer the ſame 


er with thoſe of which he was already poſſeſſed. 
e muſt alſo have foreſeen, that the length of this te- 
lefcope mult have been greater in proportion to its 
magnifying power; ſo that it might appear to him to 
be upon the whole not quite ſo good a conſtruction as 


the former. 81 


It was not long, however, before Kepler's new His method 


ſcheme of a teleſcope was executed; and the firft per- frſt put in 
ſon who actually made an inftrument of this conſtruc- 
tion, was Father Scheiner, who has given a deſcription 
of it in bis Roſa Urfira, publiſhed in 1630. If, ſays 
he, you infert two &milar lenſes (that is, both convex) 
in a tube, and place your eye at a convenient diſtance, 
you will ſee all terreſtrial objects inverted, indeed, but 
magnified add very diſtinQ, with a conſiderable extent 
of view. He afterwards ſubjoins an account of a te- 
leſcope ofa different eonſtruction, with two convex. 
eye · glaſſes, which again reverſes the images, and takes 
them appear in their natural poſition. "This diſpoſition 
of the lenſes had alſo been pointed out by Kepler, but 
had not been reduced to practice by him, any more 
than the former. This conſtruction, however, anſwer- 
ed the end but very imperfectly; and Father Rheita 
preſently after hit upon a better conſtruction, uſing 
three eye-glaffes inſtead of two, This got the name 
of the terreſtrial teleſcope, being chiefly uſed for terre - 
ſtrial objects. | 

The firft and Jaſt of theſe conſtructions are thoſe 
which are now in common uſe. The proportion in 
which the firſt teleſcope magnifies, is as the focal 
length of the object - glaſs to that of the eye glaſs.— 
The only difference between the Galilean teleſcope 
and the other 1s, that the pencils by which the extre- 
mities of any object are ſeen in this caſe, enter the eye 
diverging; whereas, in the other, they enter it 
converging; but if the ſphere of concavity in the 
eye-glaſs of the Galilean teleſcope be equal to the 
ſphere of convexity in the eye-glaſs of another tele- 
ſcope, their magnifying power will be the fame. The 
concave eye-glaſs, however, being placed between the 
object-glaſs and its focus, the Galilean teleſcope will 
be ſhorter than the other, by twice the focal length 
of the eye-glaſs. Conſequently, if the length of the 
teleſcopes be the fame, the Galilean will have the 
greater magnifying power, 


Scheiner. 


Viſion is alſo more diſtinct in theſe teleſcopes ; viges m 


owing perhaps, in part, to there being no interme- diſtinct in 


diate image between the eye and the object. Beſides, the Galilean 


the eye-glaſs being very thin in the centre, the rays teleſcopes. 

will be leſs liable to be diſtorted by irregularities ii. 

the ſubſtance of the glaſs. Whatever be the cauſe, 

we can ſometimes ſee Jupiter's ſatellites very clearly 

in a Galilean teleſcope not more than twenty inches 

or two feet long; when one of four or five feet, of the 

common ſort, will hardly make them viſible. 83 
The ſame Father Rheita, to whom we are indebted Binocular 

for the uſeſul conſtruction of a teleſcope for land- teleſcope. 

objects, invented a binocular teleſcope, which Father 

Cherubin, cf Orleans, endeavoured to bring into uſe 

afterwards. It conſiſts of two teleſcopes faſtened to- 

gether, and made to point to the ſame object. When 

this inftrument is well fixed, the ol ject appears larger, 

and nearer to the eye, when it is ſcen through both 
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practice by 
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the teleſcopes, than through one of them only, tho” 
they have the very ſame magnifying power. But this 
is only an illuſion, occaſioned by the ſtronger impreſ- 
fion that two equal images, equally illuminated, make 
upon the eye. This advantage, however, is counter- 
B4 balanced by the inconvenience attending the uſe of it. 
Teleſcopes The firſt who diſtinguiſhed themſelves in grindin 
of Campani teleſcopic glaſſes were two Italians, Euſtachio Divini 
and Pivint at Rome, and Campani at Bologna, whoſe fame was 
much ſupperior to that of Divini, or that of any 
other perſon of his time; though Divini himſelf pre- 
tended, that, in all the trials that were made with 
their glaſſes, his, of a great focal diſtance, performed 
better than thoſe of Campani, and that his rival was 
not willing to try them fairly, viz. with equal eye- 
glaſſes. It is generally ſuppoſed, however, that Cam- 
pani realy excelled Divini, both in the goodneſs and 


the focal length of his object-glaſſes. It was with 
teleſcopes made by Campani that Caſſini diſcovered 


the neareſt ſatellites of Saturn. They were made by 
the expreſs order of Lewis XIV. and were of 86, 
100, and 136 Pariſian feet focal length. 

Campani ſold his lenſes for a great price, and took 
every poſſible method to keep his art of making them 
a ſecret. His laboratory was inacceſſible to all the 
world, till after his death; when it was purchaſed by 
Pope Benedict XIV. who made a preſent of it to the 
academy called the /»/7itute, eftabliſhed in that city; 
and by the account which M. Fougeroux has given of 
what he could diſcover from it, we learn, that (except 
a machine, which M. Campani conſtrued, to work 
the baſons on which he ground his glaſſes) the good- 
neſs of his lenſes depended upon the clearneſs of his 
glaſs, his Venetian tripoli, the paper with which he 

_ poliſhed his glaſſes, and his great ſkill and addreſs as 
a workman. It was alſo the general opinion at 
Bologna, that he owed a great part of his reputation 
to the ſecrecy and air of myſtery which he affected; 
and that he made a great number of objeQ-glaſles 
which he rejeted, ſhewing only thoſe that were very 
good, He made few lenſes of a very great focal 
diſtance ; and having the misfortune to break one of 
141 feet in two pieces, he took incredible pains to 
join the two parts together, which he did at length 
effectually, ſo that it was uſed as if it had been entire; 
but it is not probable that he would have taken ſo 
much pains about it, if, as he pretended, he could 
very eaſily have made another as good. 

Sir Paul Neille, Dr Hooke ſays, made teleſcopes 

of 36 feet, pretty good, and one of 50, but not of 
proportional goodneſs. Afterwards Mr Reive firſt, 
and then Mr Cox, who were the moſt celebrated in 
England as grinders of optic glaſſes, made ſome 
good ones of 50 and 60 feet focal diſtance, and Mr 
Cox made one of 100; but how good, Dr Hooke 
could not aſſert. 

Borelli, alſo, in France made object-glaſſes of a 
great focal lengtb, one of which he — —— to the 
royal ſociety ; but we do not find any particular ac- 

*; count of their goodueſs. | 
Extraordi- With reſpe to the focal length of teleſcopes, theſe 
22 —_— and all others were far exceeded by M. Auzout, who 
be made one object-glaſs of Coo feet focus; but he was 
Auzout, never able to manape it, ſo as to make any uſe of it. 
Hartſocker is even ſaid to have made ſome of a ill 
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2 focal length; but this ingenious — 
nding it impoſſible to make uſe of object · glaſſez 2 
focal diſtance of which was much leſs than this * 
they were incloſed in a tube, contrived a method — 
uſing them without a tube, by fixing them at the a 
of a tree, a high wall, or the roof of a houſe, * 

= — who was alſo an excellent 
made conſiderable improvements in the a 
uling an object - glaſs [xr a tube. 2 
at the top of a very long pole, having previouſ] i 
cloſed it in a ſhort tube, which was made to wa 4 
all directions, by means of a ball and ſocket, Th, 
axis of this tube he could command with a fine ſilken 
ſtring, ſo as to bring it into a line with the axis of 
another ſhort tube, which he held in his hand, and 
which contained the eye-glaſs. In this method he 
could make uſe of object · glaſſes of the greateſt magni- 
fying power, at whatever altitude his obje& was, and 
even in the zenith, provided his pole was as long as 
his teleſcope; and, to adapt it to the view of objects 
of different altitudes, he had a contrivance, by which 
he could raiſe or depreſs a ſtage that ſupported his ob- 
ject-glaſs at pleaſure. 

De la Hire made ſome improvement in this 
method of managing the objeQ-glals, fixing it in the 
centre of a board, and not in a tube ; but as it is not 
probable that this method will ever be made uſe f, 
ſince the diſcovery of both reflecting and achromatic 
teleſcopes, which are now brought to great perfection, 
and have even micrometers adapted to them, we ſhall 
not deſcribe this apparatus minutely ; but ſhall only 
gave a drawing of M. Huygens's pole, which, with 
a very ſhort explanation, will be ſufficient for the 
— In fig. 1. a repreſents a pulley, by thePlite 

elp of which a ſtage c, d, e, 5 (that ſupports the Cc 

object-glaſs, 4, and the apparatus belonging to it) 
may be raiſed higher or lower at pleaſure, the whole 
being counterpoiſed by the weight 5, faſtened to a 
ſtring g. 7, Is a weight, by means of which the 
centre of gravity of the apparatus belonging to the 
object-glaſs is kept in the ball and ſocket, ſo that it 
may be eaſily managed by the ſtring /, u, and its axis 
brought into a line with the eye-glaſs at 3. When it 
was very dark, M. Huygens was obliged to make his 
obje&-glaſs viſible by a lantern, , ſo conſtructed as 
to throw the rays of light in a parallel direction up 
to at. 

The recollection of the incredible pains which philo- 
ſophers of the laſt age took in making obſervations, and 
the great expences they were obliged to be at for that 
purpoſe, ſhould make us ſenſible of the obligations we 
are under to ſuch men as Gregory, Newton, and Dol- 
lond, who have enabled us to get clearer and more 
ſatisfactory views of the remote parts of our ſyſtem, 
with much leſs labour and expence; and ſhould like. 
wiſe make us more diligent and ſolicitous to derive all 
the advantages we poſſibly can from ſuch capital im- 
provements. * 

The reaſon why it is neceſſary to make the com Why . 
mon dioptric teleſcopes ſo very long, is, that Wer 
length of them muſt be increaſed in no leſs a propor- a 
tion than the duplicate of the increaſe of their Magn” jyry, 
fying power; ſo that, in order to magnify twice 3 
much as before, with the ſame light and 4 73. 
neſs, the teleſcope muſt be lengthened fout times; * 
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Royal Society, obſerved, that the apertures which the 


1 


'fy thrice as much, nine times; and fo on. 
Before Fs mention the refledting teleſcope, it muſt be 
oblerved, that M. Auzout, in a paper delivered to the 


object glaſſes of refracting teleſcopes can bear with 
diſtinctneſs, are in about a ſub- duplicate proportion to 
their lengths; and upon this ſuppoſition he drew up a 
table of the apertures proper for object-glaſſes of a 
great variety of focal lengths, from 4 inches to 400 
feet. Upon this occaſion, however, Dr Hooke ob- 
ſerved, that the ſame glaſs will bear a greater or leſs 
zperture, according to the leſs or. greater light of the 
object. If, for inſtance, he was viewing the ſun, or 
Venus, or any of the fixed ftars, he uſed ſmaller aper- 
tires: but if he wanted to view the moon by day- 
light ; or Saturn, Jupiter, or Mars, by night; he uſed a 
larger aperture. j 

But the merit of all theſe improvements was in a 
manner cancelled by the diſcovery of the much more 
commodious refledting teleſcope. For a refracting tele- 
ſcope, even of 1000 feet focus, ſuppoſing it poſſible 
to be made uſe of, could not be made to magnify with 
diſtinctneſs more than 1000 times; whereas a reflec- 
ting teleſcope, not exceeding ꝙ or 10 feet, will magnify 
1200 times. 


« It muſt be acknowledged, (ſays Dr Smith in his 


Complete Syſtem of Optics), that Mr James Gregory 
. of mov In the ert inventor of the reflecting 


teleſcope ; but his conſtruQion is quite different from 
Sir Iſaac Newton's, and not nearly ſo advantageous.“ 

But, according to Dr Pringle, Merſennus was the 
man who entertained the firſt thought of a refleQor. 
A teleſcope with ſpecula he certainly propoſed to the 
celebrated Deſcartes many years before Gregory's in- 
vention, though indeed in a manner ſo very unſatisfac- 
tory, that Deſcartes, who had given particular atten- 
tion to the improvement of the teleſcope, was ſo far 
from approving the propoſal, that he endeavoured to 
convince Merſennus of its fallacy (4). Dr Smith, 
it appears, had never peruſed the two letters of Deſ- 
cartes to Merſennus which briefly touch on that ſub- 


. 


Again, as to his aſſertion, that Gregory's conſtrue- 
tion was not nearly ſo advantageous as Newton's, it 
may be accounted for from his having ſet it down ear- 
ly in the compoſition of his work, and forgetting to 


qualify it afterwards, when, before the publication, he 


had received pretty ſure information to the contrary. 
Or perhaps he was influenced by the example of Dr 
Bradley, who had been a moſt ſucceſsful obſerver, and 
yet had always preferred the Newtonian teleſcope to 
the other. But we muſt certainly adjudge the ſupe- 
riority to the latter, as that is now, and has been for 
ſeveral years paſt, the only inſtrument of the kind in 
requeſt, 

Gregory, a young man of an uncommon genius, 
was led to the invention, in ſeeking to correct two im- 
perteQions of the common teleſcope : the firſt was its 
100 great length, which made it leſs manageable ; the 
lecond, the incorreAnels of the image. Mathemati- 
cianz had demonſtrated, that a pencil of rays could 
not be collected in a fingle point by a ſpherical lens; 

2 


6s {V atheny, tome it, p. 644. 
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and alſo, that the image tranſmitted by ſuch a lens 
would be in ſome degree incurvated. Theſe incon- 
veniences he believed would be obviated by ſubſtituting 
for the objeR-glaſs a metallic ſpeculum, of a parabo- 
lic figure, to receive the image, and to reflect it to- 
wards a ſmall ſpeculum of the ſame metal: this again 
was to return the image to an eye-glaſs placed behind 
the great ſpeculum, which for that purpoſe was to be 
perforated in its centre. This conſtruction he publiſh- 
ed in 1663, in his Optica Promota. But as Gregory, 
as he himſelf declares, was endowed with no mechani- 
cal dexterity, nor could find any workman capable of 
realizing his invention, after ſome fruitleſs attempts in 
that way he was obliged to give up the purſuit : and 
8 had not ſome new diſcoveries been made in 
ight and colours, a refleQing teleſcope would never 
more have been thought of, conſidering the difficulty 
of the execution, and the ſmall advantages that could 
accrue from it, deducible from the principles of optics 
that were then known. : 

But Newton, whoſe happy genius for experimental 
knowledge was equal to that for geometry, happily in- 
terpoſed, and ſaved this noble invention from welt- 
nigh periſhing in its infant-ftate. He likewiſe at an 
early period of life had applied himſelf to the improve- 
ment of the teleſcope; but imagining that Gregory's 
ſpecula were neither very neceſſary, nor likely to be 
executed, he began with proſecuting the views of De- 
ſcartes, who aimed at making a more perfect image 
of an object, by grinding was A not to the hgure of a 
ſpbere, but to that of one of the conic ſections. Now, 
whiiſt he was thus employed, three years after Gre— 
gory's publication, he happened to take to the exa- 
mination of the colours formed by a priſm, and havin 
by the means of that fimple inſtrument diſcovered the 
different refrangibility of the rays of light, he then 
perceived that the errors of teleſcopes, arifing from 
that cauſe alone, were ſome hundred times greater 
than ſuch as were occaſioned by the ſpherical figure of 
lenſes. This circumſtance,” forced, as it were, Newton 
to fall into Gregory's track, and to turn his thoughts 
to reffectors. The different refrangibility of the 
rays of light (ſays he, in a letter to Mr Oldenburg, 
ſecretary to the Royal Socicty, dated in Feb. 1672), 
made me take reflections into conſideration; and find- 
ing them regular, ſo that the angle of reflection of all 
ſorts of rays was equal to the angle of incidence, I un- 
derſtood, that by their mediation optic inftruments 
might be brought to any degree of perfection imagin- 
able, providing a reflecting ſubſtance could be found 
which would poliſh as finely as glaſs, and reflect as 
much light as glaſs tranſmits, and the art of commu- 
nicating to it a parabolic figure be alſo obtained. A- 
midſt theſe thoughts I was forced from Cambribge by 
the intervening plague, and it was more than two years 
before I procceded further.” 

It appears, then, that if Newton was not the firſt 
inventor of the reflecting teleſcope, he was the main 
and effeQual inventor. By the force of his admirable 
genius, he fell upon this new property of light ; and 
thereby found, that all lenſes, of whatever lig ure, would 
be affected more or leſs with ſuch priſmatic aberrations 

gi D 2 of 


(4) Lettres de Deſcartes, tome ii. printed at Paris in 1657, lett. 29. and 32, See this point diſcuſſed by two 
8 and candid authors, M. le Roi in the Encyclopedze, under tke article Teleſcope, and M. Montccula in /,. 
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of the rays as would be an inſuperable obſtacle to the 
perfection of a dioptric teleſcope. 

It was towards the end of 1668, or in the beginning 
of the following year, when Newton, being thus obli- 
ged to have recourſe to reflectors, and not relying on 
any artificer for making his ſpecula, ſet about the work 
himſelf, and early in the year 1672 completed two 
{mall reflecting teleſcopes. In theſe he ground the 
great ſpeculum into a ſpherical concave z not but that 
he approved of the parabolic form propoſed by Gre- 
gory, though he found himſelf unable to accompliſh 
it. In the letter that accompanied one of theſe in- 
ſtruments which he preſented to the Society, he writes, 
« that though he then deſpaired of performing that 
work (to wit, the parabolic figure of the great ſpecu- 
lum) by geometrical rules, yet he doubted. not but 
that the. thing might in ſome meaſure be accompliſhed 
by mechanical] devices.” 


Not leſs did the difficulty appear to find a metallic 


ſubſtance that would be of a proper hardneſs, have the 


feweſt pores, and receive the ſmootheſt poliſh : a dif- 
ficulty in truth which he deemed almoſt unſurmount- 
able, when he conſidered, that every irregularity in a 
reflecting ſurface would make the rays of light ſtray 
five or fix times more out of their due courſe, than the 
like irregularities in a refracting one. In another let- 
ter, written ſoon after, he tells the ſecretary, ** that 
he was very ſenſible that metal reflects leſs light than 
glaſs tranfmits; but as he had found ſome metallic 
ſubſtances to be more ftrongly reflective than others, 
to poliſh better, and to be freer from tarniſhing 
than others, ſo he hoped that there might in time 
be found out ſome ſubſtances much freer from theſe 
inconveniences than any yet known.” Newton there- 
fore laboured till he found a ompoſition that anſwer- 
ed in ſome degree, and left it to thoſe who ſhould 
come after him to find a better, and preſented a re- 
fleQing teleſcope to the Royal Society; from whom he 
received ſuch thanks as were due to ſo curious and va- 
luable a preſent. And Huygens, one of the greateſt 
geniuſes of the age, and himſelf a diſtinguiſhed impro- 
ver of the refractor, no ſooner was informed by Mr 
Oldenburg of the diſcovery, than he wrote in anſwer, 
© that it was an admirable teleſcope ; and that Mr 
Newton had well conſidered the advantage which a 
concave ſpeculum had above convex glaſſes in collec- 
ting the parallel rays, which according to his own cal- 
culation was very great: Hence that Mr Newton 
could give a far greater aperture to that ſpeculum than 
to an object-glaſs of the ſame diſtance of focus, and 
conſequently much more magnify in his way than by 
an ordinary teleſcope : Beſides, that by the reflector 
he avoided an inconvenience inſeparable from object - 
glaſſcs, which was the obliquity of both their ſur- 
faces, which vitiated the refraction of the rays that 
paſs towards the ſides of the glaſs, and did more hurt 
than men were aware of: Again, that by the mere 
reflection of the metalline ſpeculum there were not ſo 
many rays loſt as in glafſes, which reflected a conſide- 
rable quantity by each of their ſurfaces, und beſides in- 
tercepted many of. them by the abſcurity of their mat- 
ter: That the main buſineſs would be, to find a mat- 
ter for this ſpeculum that would bear as good and even 
a poliſh as glaſs. Laſtly, he believed that Mr Newton 
dad not been without conſidering the advantage which 


ley's was above fave feet long, was provided with a 


a parabolic ſpeculum would have over a ſpherica] a ſtory 
in this conftruRtion ; but had deſpaired, as he bmg 
had done, of working other ſurfaces than ſpheric | 
ones with que exactnels.”” Huygens was not fatinked 
with thus expreſſing to the ſociety his high approba 
tion of the late invention; but drew up a favourable 
account of the new teleſcope, which he cauſed - 
be publiſhed in the Journal des Scavan for the year 
1672, and by that channel it was ſoon known over 

urope. 

But how excellent ſoever the contrivance was; how 
well ſoever ſupported and announced to the public ; 
yet whether it was that the artiſts were deterred b 
the difficulty and labour of the work, or that the dif. 
coveries even of a Newton were not to be exempted 
from the general fatality attending great and uſefulin. 
ventions, the making a flow and vexatious progreſi to 
the authors ; the fact is, that, excepting an uvſucceſs. 
ful attempt which the ſociety made, by employing an 
artificer to imitate the Newtonian conſtruction, but 
upon a larger ſcale, and a diſguiſed Gregorian tele. 
{cope, ſet up by Caſſe grain abroad as a rival to New- 
ton's, and that in theory only (for it never was put in 
execution by the author), no reflector was heard of for 
nearly half a century after. But when that period was 
elapſed, a reflecting teleſcope was at laſt produced to 
the world of the Newtonian conſtruction by Dr Had. 
ley, which the author had the ſatisfaction to find exe- 
cuted in ſuch a manner as left no room to fear that 
the invention would any longer continue in obſcurity, 

This memorable event was owing to the penius, 
dexter ty, and application, of Mr Hadley the in- 
ventor of the reflecting quadrant, another moſt va- 
luable inſtrument. The two teleſcopes which New- 
ton had made were but fix inches long, were held 
in the hand for viewing objects, and in power were 
compared to a ſix- feet refradtor; whereas Had- 


well-contrived apparatus far managing it, and equalſed 
in performance the famous aerial teleſcope of Huy- 
gens of 123 feet in length. Excepting as to the man- 
ner of making the ſpecula, we have, in the tranſactions 
of 1723, a complete deſcription, with a figure, of this 
teleſcope, together with that of the machine for mo- 
ving it; but, by a ſtrange omiſſion, Newton's name is 
not once mentioned in that paper, ſo that any per- 
ſon not acquainted with the hiſtory of the 1nven- 
tion, and reading that account only, might be apt 
to conclude that Hadley had been the ſole contriver 
of it. i 

The ſame celebrated artiſt, after finiſhing two tele- 
ſcopes of the Newtonian conſtruction, accompliſhed a 
third in the Gregorian way; but, it would ſcem, leſs 
ſucceſsfully, by Dr Smith's declaring ſo {trong!y in 
favour of the other, Mr Hadley ſpared no pains to 
inſtruct Mr Molyneux and the reverend Dr Bradley; 
and when thoſe gentlemen had made a ſufficient pro- 
ficiency in tbe art, being deſirous that theſe teleſcopes 
ſhould become more public, they liberally communica- 
ted to ſome of the principal inſtrument-· makers of Lon- 
don the knowledge they had acquired from him. Now 
ſuch ſcholars, as it is eaſy to imagine, ſoon advanced 
beyond their maſters, and * reflectors by 
other and beiter methods than what had been taught 
them. 5 


_ Br Mg 
Certain it is, at leaſt, that Mr James Short, as ear 
ly as the year 1734» had fignalized himſelf at Edin- 
dg by his work of this kind. Mr Maclavrin 
wrote that year to Dr Jurin, “ that Mr Short, who 
had begun with making glaſs ſpecula, was then ap- 
lying himſelf to improve the metallic; and that, by 
thing care of the figure, he was enabled to give them 
larger apertures than others had done; and that upon 
the whole they ſurpaſſed in perfection all that he had 
ſeen of other workmen.” He added, „ that Mr 
Short's teleſcopes were all of the Gregorian conltruc- 
tion; and that he had much improved that excellent 
invention.” This character of excellence Mr Short 
maintained to the laſt; and with the more facility, as 
he had been well grounded both in the 1 
and pbiloſophical principles of opties, and upon the 
whole was a moſt intelligent perſon in whatever rela- 
ted to his profeſſion. * was ſuppoſed he had fallen 
upon a method of giving the parabolic figure to his 
great ſpeculum; a point of perfection that Gregory 
and Newton had wiſhed for, but deſpaired of attain- 
ing ; and that Hadley had never, as far as we know, 
attempted, either in his Newtonian or Gregorian te- 
leſcope. Mr Short indeed ſaid he had acquired that 
faculty, but never would tell by what peculiar means 
he effected it; ſo that the ſecret of working that con- 
fguration, whatever it was, as far as it then appear- 
ed, died with that ingenious artift, Mr Mudge, how- 
ever, hath lately realized the expeRation of Sir Iſaac 
Newton, who, above 100 years ago, preſaged that 
the public would one day poſſeſs a parabolic ſpeculum, 
not accompliſhed by mathematical rules, but by me- 
chanical devices. 

This was a defideratum, but it was not the only 
want ſupplied by this gentleman : he has taught us 
likewiſe a better compolition of metals for the ſpecu- 
la, how to grind them better, and how to give them a 
finer poliſh; and this laſt part, (namely, the poliſh), 
he remarks, was the moſt difficult and eſſential of the 
whole operation. In a word, (ſays Sir John Pringle), 
I am of opinion, there is no optician in this great city 
(which hath been ſo long and fo juſtly renowned for 
ingenious and dextrous makers of every kind of ma- 
thematical inftruments) ſo partial to his own abilities 
as not to acknowledge, that, however ſome parts of 
the mechanical proceſs now diſcloſed might have been 
known before by individuals of the profeſſion, yet 
that Mr Mudge hath opened to them all ſome new 
and important lights, and upon the whole hath 
greatly improved the art of making reflecting tele- 

9 ſcopes.“ 


pou of The greateſt improvement in re/rading teleſcopes is 
Irin. that of Mr Dollond, of which an account has already 
heleus een given in a preceding ſection, wherein his diſco- 
verles 11 the ſcience of Optics were explained. But, 
belides the obligation we are under to him for correc- 
ting the abberration of the rays of light in the focus 
of object. glaſſes, ariſing from their different refrangi- 
ity, he made another conſiderable improvement in 
teleſcopes, viz. by correctipng, in a great meaſure, 
both this kind of aberration, and alſo that which ariſes 
from che ſpherical form of lenſes, by an expedient of 
very different nature; viz. inereaſing the number of 
ye. glaſſes. 


VU any perſon, fays he, would have the viſual angle 


8 


of a teleſcope to contain 20 degrees, the extreme pen- 
cils of the field muſt be bent or refracted in an angle 
of 10 degrees; which, if it be performed by one eye- 
glaſs, will cauſe an aberration from the figure, in pro- 
portion to the cube of that angle; but if two glaſſes 
are ſo proportioned and ſituated, as that the refraction 
may be equally divided between them, they will each 
of them produce a refraction equal to half the required 
angle; and therefore, the aberration being in propor- 
tion to the cube of half the angle taken twice over, 
will be but a fourth part of that which is in propor- 
tion to the cube of the whole angle; becauſe twice 
the cube of 1 is but + of the cube of 2; fo the aber- 
ration from the figure, where two eye-glaſſes are 
rightly proportioned, is but a fourth of what it muſt 
unavoidably be where the whole is performed by a 
fingle eye-glaſs. By the ſame way of reaſoning, when 
the refraction is divided between three glaſſes, the 
aberration will be found to be but the ninth part of 
what would be produced from a ſingle glaſs ; becauſe 
three times the cube of 1 is but one-ninth of the cube 
of 3. Whence it appears, that by increaſing the num- 
ber of eye - glaſſes, the indiſtinctneſs which is obfer- 
ved near the borders of the field of a teleſcope may 
be very much diminiſhed, though not entirely taken 
away. 

The method of correcting the errors ariſing from 


the different refrangibility of light is of a different con- 


fideration from the former. For, whereas the errors 
from the figure can only be diminiſhed in a certain 
proportion according to the number of glaſſes, in this 
they may be entirely corrected by the addition of only 
one pglals; as we find ia the aſtronomical teleſcope, that 
two eye-glaſles, rightly proportioned, will cauſe the 
edges of objects to appear free from colours, quite to 
the borders of the field. Alſo in the Cay-teleſcope, 
where no more than two cye-glailes are abſolutely ne- 
ceſſary for ereQing the object, we find, that by the 
addition of a third, rightly fituated, the colours, 
which would otherwiſe make the image confuſed, are 
entirely removed. This, however, is to be under- 
ſtood with ſome limitation: for, though the different 
colours into which the extreme pencils muſt neceſſarily 
be divided by the edges of the eye-glaſſes, may in 
this manner be brought to the cye in a direction pa- 
rallel to each other, ſo as, by the humours of the cye, 
to be made to converge to a point on the retina; yet, 
if the glaſſes exceed a certain length, the colours may 
be ſpread too wide, to be capable of being admitted 
thro' the pupil or aperture of the eye; which is the 
reaſon, that in long teleſcopes, conſtructed in the 
common manner, with three eye-glaſſes, the field is al- 
ways very much contracted. 

Theſe conſiderations firſt ſet Mr Dollond on contri- 
ving how to enlarge the field, by increaſing the num— 
ber of eye-glaſſes without any hindrance to the diſtinct- 
neſs or brightneſs of the image; and though others 
had been about the ſame work before, yet, obſerving 
that ſome five-glaſs teleſcopes which were then made 
would admit of farther improvement, he endeavoured. 
to eonſtruct one with the fame number of glaſſes in a 
better manner; which fo far anſwered his expectations, 
as to be allowed by the belt judges to be a conſider- 
able improvement on the former, 

Encouraged by this ſueceſs, he reſolved to try if + 
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could not make ſome farther enlargement of the field, 
by the addition of another glaſs, and by placing and 
proportioning the glaſſes in ſuch a manner as to cor- 
rect the aberrations as much as poſſible, without any 
detriment to the diftinAneſs ; and at laſt he obtained 
as large a field as is convenient or neceſſary, and that 
even in the longeſt teleſcopes that can be made. 
Theſe teleſcopes with ſix glaſſes having been well 
received, and ſome of them being gone 1ato foreign 
parts, it ſeemed a proper time to the author to ſettle 
the date of his invention ; on Which account he drew 
up a letter, which he addreſſed to Mr Short, and which 
ot was read at the Royal Society, March 1, 1753. 


drr Smith's Various other attempts were made about this time 


propoſal to 
ſhorten te- 
letcopes. 


to ſhorten and otherwiſe improve teleſcopes. A- 
mong theſe we mult jut mention that of Mr Caleb 
Smith, who, after giving much attention to the ſubject, 
thought that he had found it poſſible to rectify the 
errors which ariſe from the different degrees of refran- 
gibility, on the principle that the fines of refraction, 
or rays differently refrangible, are to one another in a 
given proportion, when their fines of incidence are 
equal; and the method which he propoſed for this pur- 
poſe was to make the ſpeculums of glais inſtead of 
metal, the two ſurfaces having different degrees of con- 
cavity. But we do not find that his ſcheme was ever 
executed; nor is it probable, for reaſons which have 
been mentioned, that any advantage could be made 
92 of it. : 


” Equatorial To Mr Short we are indebted for the excellent con- 


telcicope,, trivance of an equatorial teleſcope, or, as he likewiſe 
eben called it, a portable obſervatory; for with it pretty ac- 
OY curate erte LE be Ao with very little 8 
by thoſe who have no building adapted to the purpoſe, 
The inſtrument conſiſts of an ingenious piece of ma- 
chinery, by the help of which a teleſcope mounted upon 
it may be directed to any degree of right aſcenſion or 
declination, ſo that the place of any of the hezvenly 
bodies being known, they may be found without any 
trouble, even in the day-time. Alſo, being made to 
turn parallel to the equator, any object is eaſily kept 
in view, or recovered, without moving the eye from its 
ſituation. By this inftrument, Mr Short informs us, that 
moſt of the ſtars of the firſt and ſecond magnitude have 
been ſcen even at mid-Cay, and the ſun ſhining bright; 
as alſo Mercury, Venus, and Jupiter. Saturn ard Mars 
are not ſo eaſy to be ſeen, on account of the faintneſs 
of their light, except when the ſun is but a few hours 
abore the horizon. This particular effe& depends up- 
on the teleſcope excluding almoſt all the light, except 
what comes from the object itſelf, and which might 
otherwiſe efface the impreſſion made by its weaker light 
vpon the eye. Any teleſcope of the ſame magnifying 
power would have the ſame effect, could we be ſure of 
pointing it right. For the ſame reaſon, alſo, it is that 
itars are viſible in the day-time from the bottom of a 
deep pit. 
. 23 , Ia order to enable us to fee the fixed ſtars in the 
CIP ——_ day-time, it is neceſſary to exclude the extraneous 
{tzrs in the light as much as poſſible. For this reaſon the greater 


day-time., magnifying power of any teleſcope is uſed, the more 


eatily a fixed ſtar will be diſtinguiſhed in the day-time; 
the light of the ſtar remaining the ſame in all magni- 
fying powers of the ſame teleſcope, but the ground 
upon which it is ſcea becoming darker by increaſing 


1 


the magnifying power; and the viſibility of a ſar d 
pends very much upon the difference between its bak 
light and that of the ground upon which it is ſeen A 
fixed ſtar will be very nearly equally viſible with tele 
ſcopes of very different apertures, provided the ma « 
"ying power remains the fame. 185 
If a comet, or any other heavenly body, be viewed 
through this equatorial teleſcope, properly rectiſied it 
is ſeen immediately by the help of the ſame machiner 
what is its true place in the heavens. Other aſtrons. 
mical problems may alſo be ſolved by it, with great 
eaſe and certainty. But a particular deſcription of its 
conſtruction and uſes, will be afterwards given. 


M. Epinus propoſes to bend the tubes of long te. Mr 10 
leſcopes at right angles, fixing a plane mirror in the dus fn 
angle, in order to make them more commodious for feli 
viewing objects near the zenith of the obſerver; and way 


. * . * tubes | 
he gives particular inſtructions how to make them ** 


this form, eſpecially when they are furniſhed with mi. 
crometers. We are alſo informed that a little plane 
fpeculum is ſometimes placed · betwixt the laſt eye-plaſy 
and the eye in the reflecting teleſcopes, at an angle of 
45*, for the ſame purpoſe. 


The invention of Micxoscores was not much later fran 
than that of teleſcopes; and, according to Borellus, micro 


whoſe account we do not find to have been called in 
queſtion by any perſon, we are indebted for them to 
the ſame author, at leaſt to Z. Janſen, in conjunc- 
tion with bis ſon ; and for this latter favour we may, 
perhaps, be confidered as under more obligation to 
them than for the former, the microſcope having more 
various and extenſive uſes, with reſpe& to philoſophy, 
than the teleſcope. In our ideas, however, it ap- 
pears ſomething greater, and more extraordinary, to 
be able to ſee objects too diſtant to be perceived by 
the naked eye, than thoſe that are too near to be ſeen 
by us; and therefore there is more of the ſublime in 
the teleſcope than the microſcope. Theſe two inſtru- 
ments, though different in their application, are not- 
withſtanding very fimilar ; as both of them aſſiſt us 
in the diſcovery of objects that we muſt otherwiſe have 
remained unacquainted with, by enlarging the angle 
which they ſubtend at the eye. 

The Janſens, however, have not always enjoyed, 


undiſturbed, that ſhare of reputation to which they 


ſeem to be intitled, with reſpec either to the teleſcope 
or the microſcope. The diſcovery of the latter, in par- 
ticular, has generally been conſidered as more uncer- 
tain than that of the former. All that many writers 
ſay we can depend upon is, that microſcopes were firlt 
uſed in Germany about the year 1621. Others ſay 
poſitively, that this inſtrument was the contrivance of 
Cornelius Drebell, no philoſopher, but a man of cu- 
rioſity and ingenuity, who alſo invented the thermo- 
meter. : 
According to Borellus, Zacharias Janſen and his 
ſon preſented the firſt microſcopes they had conſtruc- 
ted to prince Maurice, and Albert archduke of Au- 
ſtria. William Borell, who gives this account in 4 
letter to his brother Peter, ſays, that when he was am- 
baſſador in Eugland, ia 1619, Cornelius Drebell, with 
whom he was intimately acquainted, ſhewed him à mm: 
croſcope, which he ſaid was the ſame the archduke 


had givea him, and had beea made by Janſen how 


Hiſtory 


This inſtrument was not ſo ſhort as they are generally moſt perfect of all microſcopes. 


made at preſent, but was fix feet long, conſiſting of a But no man diſtinguiſhed himſelf ſo much by mi- hy Lees 
tube of gilt copper, an inch in diameter, ſupported by croſcopical diſcoveries as the famous M. Leeuenhock, wenhock. | 


three braſs pillars in the ſhape of dolphins, on a baſe 
of ebony, on which the ſmall objects were placed. 


ſcope This, teleſcope was evidently a compound one, or 
by rather ſomething betwixt a teleſcope and a micro- 


ler. 


9 
Dirini. 
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ſcope, what we ſhould now, perhaps, chooſe to call 
a megalaſcope; ſo that it is poſſible that ſingle mi- 
croſcopes might have been known, and in uſe, ſome 
time before: but perbaps nobody thought of giving 
that name to ſingle lenſes; though, from the firſt uſe of 
Jenſes, they could not but have been uſed for the pur- 
poſe of magnifying ſmall objects. In this ſenſe we 
have ſeen, that even the ancients were in poſſeſſion of 
microſcopes; and it appears from Jamblicus and Plu- 
tarch, quoted by Dr Rogers, that they gave ſuch in- 
ſtruments as they uſed for this purpoſe the name of 
dioptra. As ſpectacles were certainly in uſe long be- 
fore the invention of teleſcopes, one can hardly help 
concluding, that lenſes muſt have been made ſmaller, 
and more convex, for the purpoſe of magnifying of 
minute objects; eſpecially as the application of this 
kind of microſcope was nearly the ſame with that of a 
ſpeQacle glaſs, both of them being held cloſe to the 
eye. At what time lenſes were made ſo ſmall as we 
now generally uſe them for magnifying in ſingle 
microſcopes, we have not found. But as this muſt ne- 
ceſſarily have been done gradually, the only proper ob- 
je& of inquiry is the invention of the double, or com- 
pound microſcope; and this 1s clearly given, by the 
evidence of Borellus above-mentioned, to Zacharias 
Janſen, the inventor of the teleſcope, or his ſon. 

The invention of compound microſcopes is claimed 
by the ſame Fontana who claimed the diſcovery of te- 
leſcopes; and though he did not publiſh any account 
of this improvement till the year 1646 (nothwithſtand- 
ing be pretended to have made the diſcovery in 1618), 
Montucla, not having attended perhaps to the teſti- 
mony of Borellus, is willing to allow his claim, as he 
thought there was no other perſon who ſeemed to have 
any better right to it. 

Euflachio Divini made microſcopes with two com- 
mon object- glaſſes, and two plano-convex eye-glaſſes 
jo ned together on their convex ſides ſo as to meet in 
a point. The tube in which they were incloſed was 
as big as a man's leg, and the eye-glaſſes almoſt as 
broad as the palm of a man's hand. Mr Oldenburg, 
ſecretary to the royal ſociety, received an account of 
this inſtrument from Rome, and read it at one of their 
meetings, Avgult 6, 1668, 

It was in this period that Hartſocker improved 
hngle microſcopes, by uſing ſmall globules of glaſs, 
made by on them in the flame of a candle, in- 
lead of the lenſes which had before been made uſe of 
for that purpoſe. By this means he firſt diſcovered the 
animalcula in ſemine maſculino, which gave riſe to a 
new ſyſtem of generation. A microſcope of this kind, 
conblting of a globule of e of an inch in diameter, 
- Huygens demonſtrated to mapnify too times; and 

nce 1t is eaſy to make them of leſs than half a line in 

ameter, they may be made to magnify 300 times. 
f den not for the difficulty of applying objects to 

eſe magnifiers, the want of light, and the ſmall field 


of diſtinct viſion, they would certainly have been the 


though he uſed only ſingle lenſes with ſhort foci, pre- 
ferring diſtinctneſs of viſion to a large magnifying 
power. | 

M. Leeuwenhoek's microſcopes were all fingle ones, 
each of them conſiſting of a ſmall double convex-glaſs, 
ſet in a ſocket between two ſilver plates rivetted toge- 
ther, and pierced with a ſmall hole; and the object 


was placed on the point of a needle, ſo contrived, as- 


to be placed at any diſtance from the lens, If the ob- 
jects were ſolid, he faſtened them with glue; and if 
they were fluid, or on other accounts required to be 
{pread upon glaſs, he placed them on a ſmall piece of 
Muſcovy talc, or glaſs blown very thin; which he af- 
terwards glued to his needle. He had, however, a dif- 
ferent apparatus for viewing the circulation of the blood, 
which he could fix to the ſame microſcopes. 

The greateſt part of his miſcroſcopes M. Leeuwen- 
hoek bequeathed to the royal ſociety. They were con- 
tained in a {mall Indian cabinet, in the drawers of 
which were 13 little boxes, or caſes, in each of which 
were two microſcopes, neatly fitted up in ſilver; and 
both the glais and the apparatus were made with his 
own hands. f 

The $26 of all theſe lenſes is exceedingly clear, but 
none of them magnifies ſo much as thoſe globules 
which are frequently uſed in other microſcopes ; but 
Mr Folkes, who examined them, thought that they 
ſhewed objects with much greater diſtinctneſs, which 
M. Leeuwenhoek principally valued. His diſcoveries, 
however, are to be aſcribed not ſo much to the good- 
neſs of his glaſſes, as to his great judgment, acquired 
by long experience, in uſing them. He alſo particu- 
larly excelled in his manner of preparing objects for 
being viewed to the moſt advantage. | 

Mr Baker, who alſo examined M. Leeuwenhock's 
microſcopes, and made a report concerning them to the 
royal ſociety, found that the greateſt magnifier among 
them enlarged the diameter of an obje& about 160 
times, but that all the reſt fell much ſhort of that 
power; ſo he concluded that M. Leeuenhoek mult 
have had other microſcopes of a much greater magni- 
fying power for many of his diſcoveries. And it ap- 
pears, be ſays, by many circumſtances, that he had ſuch 
microſcopes. 

It appears from M. L:euwenhoek's writings, that 
he was not unacquainted with the method of viewing 
opaque objects by means of a ſmall concave reflectin 
mirror, which was afterwards improved by M. Lie- 
berkhun. For, after deſcribing his apparatus for 
viewing eels in glaſs tubes, he adds, that he had an 
inſtrument to which he ſcrewed a microſcope ſet in 
braſs, upon which microſcope he faſtened a little diſh 
of braſs, probably that his eye might be thereby aſſiſted 
to ſee objects better; for he ſays be had filed the braſs 
which was round his microſcope as bright as he could, 
that the light, while he was viewing objects, might 
be reflected from it as much as poſſible. This mi- 
croſcope, with its diſh, (of which an exa& copy, 
taken from the picture in his works, may be ſcen, 
Plate CCVIII. fig. 2.) ſeems ſo like our opaque mi- 
croſcope, with its ſilver ſpeculum, that it may well be 
ſuppoſed to have given the hint to the ingenious in- 
t ven- 
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ventor of it, provided he ever attended to it. 

In 1702, Mr Wilſon made ſeveral} ingenious im- 
provements in the method of uſing fingle magnifiers, 
for the purpoſe of viewing tranſparent obje&s; and 
they have been ſo generally approved, that hardly any 
other method is made uſe of at this day. The capital 
advantage attending this microſcope conſiſts in its be- 
ing furniſhed with a pretty large lens, to throw light 
upon the objects, and alſo with a fine ſcrew and 
ſpring, to bring them nearer, or remove them farther 
from the magnifier at pleaſure. This microſcope is 
alſo a neceſſary part of the ſolar microſcope, invented 
afterwards. 

In 1710, Mr Adams gave to the Royal Society the 
following account of his method of making ſmall globules 
for large magnifiers. He took a piece cf fine window- 
glaſs, and cut it with a diamond into as many lengths as 
he thought proper, not exceeding q of an inch in breadth; 
then, holding one of them between the fore- finger and 
thumb of each hand over a very fine flame, till the 
glaſs began to ſoſten, he drew it out till it was as fine 
as a hair, and broke; then putting each of the ends 
into the pureſt part of the flame, he had two globules 
preſently, which he could make larger or leſs at plea- 
ſure. If they were held along time in the flame, they 
would have ſpots in them, ſo that he drew them out 
preſently after they became round. The ftem he broke 
off us near to the globule as he could, and lodging 
the remainder between the plates, in which holes were 
drilled exactly round, the microſcope, he ſays, per- 
formed to admiration. Through theſe wagnifiers, 
he ſays, that the fame thread of very fine muſlin 
appeared three or four times bigger than it did in the 
largeſt of Mr Wilſon's magnifiers. 

The iogenious Mr Grey hit upon a very eaſy expe- 


microſcopes qient to make very good temporary microſcopes, at a 
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very little expenee. They conſiſt of nothing but very 
ſmall drops of water, taken up with a point of a pin, 
and put into a ſmall hole made in a piece of meta]. 
Theſe globules of water do not, indeed, magnify ſo 
much as thoſe which are made of glaſs of the ſame 
fize, becauſe the refraQtive power of water is not fo 
great; but the ſame purpoſe will be anſwered nearly 
as well by making them ſomewhat ſmaller. 

The ſame ingenious perſon, obſerving that ſmall 
heterogeneous particles incloſed in the glaſs of which 
microſcopes are made, were much magnified when 
thoſe glaſſes were looked through, thought of making 
his microſcopes of water that contained living animal- 
cula, to fee how they would look in this new ſituation ; 
and he fonnd his ſcheme to anſwer even beyond his 
ut moſt expectation, ſo that he could not even account 
for their being magnified ſo much as they were: for 
it was much more than they would have been magni- 
fied if they had been placed beyond the globule, in 
the proper place for viewing objects. But Montucla 
obſerves, that, when any object is incloſed within this 
{mall tranſparent glubule, the hinder-part of it acts 
like a concave mirror, provided they be ſituated be- 
tween that ſurface and the focus; and that, by this 
means, they are magnifed above 33 times more than 
they would have been in the uſual way. 

After the happy execution of the refle&ing teleſcope, 
it was natural to expect that attempts would alſo be made 
to reader a ſimilar ſervice to microſcopes. Accordingly 


folar microſcope, and the microſcope for opaque object. = | 


theſe purpoſes, to ſeveral gentlemen of the Royal So- 


the eye. For by means of a concave ſpeculum of ſil- 


i 
we find two plans of this kind. The firft was Mw... ſtory 
Dr Robert Barker. His inſtrument differs in ar hy 10) 
from the reflecting teleſcope, excepting the diftence G ke 
the two ſpeculums, in order to adapt it to thoſe 4 — 
cils of rays which enter the teleſcope diverging ; Wie J 


as they come from very diſtant objects nearly parallel t 

each other. | 2 
This microſcope is not ſo eaſy to manage 

common ſort. For vihon by be ag 1 7 

more perfect, ſo it is far more diſſicult than that b 

re fraction. Nor is this microſcope ſo uſeful for — 

but very ſmall or tranſparent objets. For the object 

being between the ſpeculum and image, would, if 5 

were large and opaque, prevent a due reflection. 104 
In Dr Smith's reflecting microſcope there are two re. Dt Snit 

flecting mirrors, one concave and the other convex, ang g 

the image 1s viewed by a lens. _— 
This microſcope, though far from being executed 

in the beſt manner, performed, Dr Smith ſays, nearly 

as well as the very beſt refracting microſcopes; ſo that 

he did not doubt but that it would have excelled them 

if it had been executed properly. Dr Smith's own 

account of this inſtrument may be ſeen in his Optics, 

Remarks, p. 94. 105 
In 1738 or 1739, M. Lieberkuhn made two capital Solar ai 


improvements in microſcopes, by the invention of the ©" 


When he was in England in the winter of 1739, be ich. 
ſhewed an apparatus of his own making, for each of 


ciety, as well as to ſome opticians, particularly Mr 
8 in Fleet - lreet, who took great pains to improve 
them. 

The ſolar microſcope, as made by Mr Cuff, was 
compoſed of a tube, a looking-glaſs, a convex lens, 
and a Wilſon's microſcope. Of this, and of another 
conſtructed by Mr Martin, a particular deſcription 
will be afterwards given. 

The microſcope for opaque objects remedies the in- 
convenience of having the dark {ide of an object next 


ver, highly poliſhed, in the centre of which a magni- 
fying lens is placed, the object is ſo ſtrongly illumi- 
nated that it may be examined with all imaginable eaſe 
and pleaſure. A convenient apparatus of this kind, 
with four different ſpeculums and magnifiers of differ 
ent powers, was brought to perfection by Mr Cuff. 

M. Lieberkuhn made confiderable improvements in 
his ſolar microſcope, particularly in adapting it to the 
view of opaque objects; but in what manner this end 
was effected, M. /Epinus, who was highly entertained 
with the performance, and who mentions the fad, was 
not able to recollect; and the death of the ingenious 
inventor prevented his publiſhing any account of it 
himſelf, M. ZEpinus invites thoſe perſons who came 
into the poſſeſſion of M. Lieberkubn's apparatus 10 
publiſh an account of this inſtrument; but it doth not 
appear that his method was ever publiſhed, 

This improvement of M. Lieberkuhn's induced M. 
Zpinus himſelf to attend to the ſubject; and by this 
means produced a very valuable improvement in this 
inſtrument. For by throwing the light upon the fore- 
fide of any object by means of a mirror, before it!“ 


tranſmitted through the objeR-lens, all kiuds of objects 
are <£qually well repreſeuted by it. 1 


99 


II. 

4 M. Euler propoſed a ſcheme to introduce viſion by 
Abel reflected light into the magic lantern and ſolar micro- 
jt int!9 ſcope, by which many inconveniences to which thoſe 
gd into atruments are ſubject, might be avoided. For this 
| 17 purpoſe, he ſays, that nothing is neceſſary but a large 
. concave mirror, perforated as for a teleſcope; and that 
„ the light be ſo fituated, that none of it may paſs di- 
realy through the perforation, ſo as to fall on the 
images of the objects upon the ſcreen, He propoſes 
to have four different machines, for objeQs of different 
ſizes; the firſt for thoſe of fix feet long, the ſecond for 
thoſe of one foot, the third for thoſe of two inches, 
and the fourth for thoſe of two lines. An idea of this 
contrivance is given in Plate CCVIII. fig. 3. in 
which OD repreſents the concave mirror, E the ob- 
jet, “ the lights, and A the lens, through which the 
rays are tranſmitted to the ſcreen. 

Several improvements were made 1n the apparatus 
to the ſolar microſcope, as adapted to view opaque 
objects, by M. Zeiher, who made one conſtruction 
for the larger kind of objects, and another for the ſmall 
ones. 
| Mr Martin having conſtructed a ſolar microſcope of 
. a larger ſize than common, for his own uſe, the illu- 
cler minating lens being 44 inches in diameter, and all the 
coe. other parts of the inſtrument in proportion, found, that 
by the help of an additional part, which he does not 
deſcribe, he could ſee even opaque objects very well. 
If he had made the lens any larger, he was aware that 
the heat produced at the focus would be too great for 
the generality of objects to bear. The expence of this 
inſtrument, he ſays, does not much exceed the price of 
i the common ſolar microſcope. 
ſones's The ſmalleſt globules, and conſequently the greateſt 
arte magnifiers, for microſcopes, that have yet been execu- 
5 ted, were made by T. Di Torre of Naples, who, in 
ame, 1765, ſent four of them to the Royal Society. The 

largeſt of them was only two Paris points in diameter, 
and it was {aid to magnify the diameter of an object 


TH I'S part of the ſcience contains all that hath 

been diſcovered concerning the various motions 
of the rays of light either through different mediums, 
or when refleQed from different ſubſtances in the ſame 
medium. It contains alſo the rationale of every thing 
which bath been diſcovered with regard to viſion; the 
optical deceptions to which we are liable ; and, in ſhort, 
ought to give the reaſon of all the known optical phe- 
nomena,—The ſcience is commonly divided into three 
parts, viz, dioptrics, which contains the laws of re- 
fraction, and the phenomena depending upon them; 
catoptrics, which contains the laws of reflection, and 
the phenomena which depend on them; and laſtly 
chromatics, which treats of the phenomena of colour. 


23 molt of the phenomena depend both on refraction 
nd reflection; colour itſelf not excepted, For this 
reaſon we have not followed that method of dividing 
our ſulg<R 3 but have explained the particular laws of 
reration and reflection, afterwards ſhowing how, by 


theſ | 
tie, the moſt remarkable optical phenomena may be 
*counted for, : 


Vor. VII. 2 


t this definition is of no uſe in a treatiſe of Optics, 


1 

640 times. The ſecond was the ſize of one Paris point, 
and the third was no more than half of a Paris point, 
or the 144th part of an inch in diameter, and was ſaid 
to magnify the diameter of an object 2560 times. One = 
of theſe globules was wanting when they came into Rr je.) 
the hands of Mr Baker, to whoſe examination they 

were referred by the Royal Society. This gentleman, 

ſo famons for his ſkill in microſcopes, and his extraor- 

dinary expertneſs in managing them, was not able to 

make any uſe of theſe. With that which magniſics 
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Could not 


the leaſt, he was not able to ſee any object with ſatis- 


faction; and he concludes his account with expreſſing 
his hopes only, that, as his eyes had bcen much 
uſed to microſcopes, they were not injured by the 
attention he had given to them, though he believed 
there were few perſons who would not have been blind- 
ed by it. 
The conſtruction of a teleſcope with fix eye-glaſlcs 
led M. Euler to a fimilar conſtruction of microſcopes, 
by introducing into them fix lenſes, one of which ad- 
mits of ſo ſmall an aperture, as to ſerve, inſtead of a 
diaphragm, to exclude all foreign light, though, as he 
ſays, it neither leſſens the field of view, nor the bright- 
neſs of objects. | _ 
The improvement of all dioptric inſtruments is Difficulties 
greatly impeded by inequalities in the ſubſtance of the attending 
glaſs of which they are made; but though many at- —4— oy 
tempts have been made to make glaſs without that im- gioptric in- 
perfection, none of them have been hitherto quite effec- ſtruments. 
tual. M. A. D. Merklein, having found ſome glaſs which 
had been melted when a building was on fire, and which 
proved to make excellent obje&-gilafſes for teleſcopes, 
concluded that its peculiar goodneſs aroſe from its not 
having been diſturbed when it was in a fluid ſtate; 
and therefore he propoſed to take the metal out of the 
furnace in iron veſſels, of the ſame form that was want- 
ed for the glaſs; and after it had been perfectly fluid 
in thoſe veſſels, to let it ſtand to cool, without any di- 
ſturbance. But this is not always fouud to anſwer. 


PART II. Trrory or OPTICs. 


SECT. I. Of the properties of Light in general. 


Wirnovr entering into any repetition of the con- 
troverſies concerning the nature of Lig ur, which are 
fully ſct forth under that article, we ſhall here give a 
brief deſcription of its properties conſidered as the 
ſubje& of the optical ſcience, and which hold good in 
all caſes without regard to other theories. 

Every viſible body emits or reflects inconceivably 
ſmall particles of matter from each point of its ſurface, 
which iſſue from it continually (not unlike ſparks from 
a coal) in ſtraight lines and in all directions. Theſe 
particles entering the eye, and ſtriking upon the retina, 
(a nerve expanded on the back part of the eye to re- 
ceive their impulſes), excite in our minds the idea of 
light. And as they differ in ſubltance, denſity, velo- 
city, or magnitude, they produce in us the idees of 
different colours; as will be explained in its proper 
place, ; : 

That the particles which conſtitute light are ex- 
ceedingly ſmall, appears from hence, v/2. that if a hole 


be made through a piece of paper with a needle, rays 
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of light from every object on the farther fide of it are 
capable of paſſing through it at once without the leaſt 
confuſion; for any one of thoſe objects may as clearly 
be ſeen through it, as if no rays paſſed through it from 
any of the reit. Further, if a candle is lighted, and 
there be no obſtacle in the way to obſtruct the pro- 
greſs of its rays, it will fill all the ſpace within two 
miles of it every way with luminous particles, before 
it has loſt the leaſt ſenſible part of its ſubſtance there - 
by. 

That theſe particles proceed from every point of the 
ſurface of a viſible body, and in all directions, is clear 
from hence, viz. becauſe wherever a ſpectator is pla- 
ced with regard to the body, every point of that part 
of the ſurface which is turned towards him is viſible 
to him. That they proceed from the body in right 
lines, we are aſſured, becauſe juſt ſo many and no more 
will be intercepted in their paſſage to any place by an 
interpoſed object, as that object ought to intercept, 
ſuppoling them to come in ſuch lines. 

The velocity with which they proceed from the ſur- 
face of the viſible body is no leſs ſurpriſing than their 
minuteneſs: the method whereby philoſophers eftimate 
their ſwiftneſs, is by obſervations made on the eclipſes 
of Jupiter's ſatellites z which eclipſes to us appear about 
ſeven minutes ſooner than they ought to do by calcu- 
lation, when the earth is placed between the ſun and 
him, that is, when we are neareſt to him; and as much 
later, when the ſun is between him and ns, at which 
time we are fartheſt from him; from whence it is con- 
cluded, that they require about ſeven minutes to paſs 
over a ſpace equal to the diſtance between the ſun and 


us, which is about 95,000,000 of miles. 
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A ſtream of theſe particles iſſuing from the ſurface 
of a viſible body in one and the ſame direction, is call- 
ed 3 ray of light. | 

As rays proceed from a viſible body in all directions, 
they neceſſarily become thinner and thinner, continu- 
ally ſpreading themſelves as they paſs along into a lar- 
ger ſpace, and that in proportion to the ſquares of their 
diſtances from the body; that is, at the diſtance of 


two ſpaces, they are four times thinner than they are ' 


at one; at the diſtance of three ſpaces, nine times thin- 
ner, and fo on: the reaſon of which is, becaule they 
ſpread themſelves in a twofold manner, viz. upwards 
and downwards, as well as ſidewiſe. 

The particles of light are ſubje& to the laws of at- 
tract ion of cohefion, like other {mall bodies; for if a 
ray of light be made to paſs by the edge of a knife, 
it will be diverted from its natural courſe, and be in- 
flected towards the edge of the knife. The like in- 
fiction happens to a ray when it enters obliquely in- 
to a denſer or rarer ſubſtance than that in which it was 
before, in which caſe it is ſaid to be refracted; the laws 
of which refraction are the ſubje& of the following 
ſection. 


SECT. II. Of Refraction. 


Licur, when proceeding from a luminous body, 
without being reflected from any opaque ſubſtance, or 
inflected by paſling very near one, is invariably found 
to proceed in ſtraight lines, without the leaſt devia- 
tion. But if it happens to paſs from one medium to 
another, it always leaves the direction it had before, 
and aſſumes a new one; and this change of courle is 


T4 © 


. and this attraction will continue to act upon it, till 
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called its reſraction. After having taken this new di. 
rection, it then proceeds invariably in a ſtraight ling Refragy 
till it meets with a different medium, when it js again 
turned out of its courſe. It muſt be obſerved, how. 
ever, that tho' by this means we may cauſe the rays of 
light make any number of angles in their courſe, it is 
impoſſible for us to make them deſcribe a curve, exc t 
in one ſingle caſe, namely, where they paſs through 
a medium, the denſity of which uniformly either in. 112 
creaſes or decreaſes. This is the caſe with the light of ln what 
the celeſtial bodies, which paſſes downwards thro? our {then 
atmoſphere, and likewiſe with that which is refleRed fe 
upwards through it by terreſtrial objects. In © ray 
theſe caſes, it deſcribes a curve of the hyperbolic kind; 
but at all other times it proceeds in ſtraight lines, @ 
in what may be taken for ſtraight lines without any 
ſenſible error. 


$ 1. The cauſe of Refradtion, and the law by which it 
ts performed. 


Taz phenomena of refraction are explained by an Phena 
attractive power in the medium through which light ol re: 
paſſes, in the following manner. All bodies being en- en . 
dowed with an attractive force, which is extended to,/;;. 
ſome diſtance beyond their ſurfaces z when a ray of pourrig 
light paſſes out of a rarer into a denſer medium (if this the ml 
latter has a greater attractive force than the former, ag" 
is commonly the caſe) the ray, juſt before its entrance, 
will begin to be attracted towards the denſer medium; 


ſome time after it has entered the medium; and there- 
fore, if a ray approaches a denſer medium in a direc- 
tion perpendicular to its ſurface, its velocity will be 
continually accelerated during its paſſage through the 
ſpace in which that attraction exerts itſelf; and there- 
fore, after it has paſſed that ſpace, it will move on, 
till it arrives at the oppoſite fide of the medium, with 
a greater degree of velocity than it had before it en- 
tered. So that in this caſe its velocity only will be al- 
tered, Whereas, if a ray enters a denſer medium 
obliquely, it will not only have its velocity augment- 
ed thereby, but its direction will become leſs oblique 
to the ſurface, Juſt as when a ſtone is thrown down- 
wards obliquely from a precipice, it falls to the ſurface 
of the ground in a direction nearer to a perpendicular 
one, than that with which it was thrown from the 
hand. From hence we ſee a ray of light, in paſſing 
out of a rarer into a denſer medium, is refracted to- 
wards the perpendicular; that is, ſuppoſing a line 
drawn perpendicularly to the ſurface of the medium, 
through the point where the ray enters, and extended 
both ways, the ray in paſſing through the ſurface is 
refracted or bent towards the perpendicular line; ot, 
which is the ſame thing, the line which it deſcribes by 
its motion after it has paſſed through the ſurface, 
makes a leſs angle with the perpendicular, than the 
line it deſcribed before. All which may be illuſtrated 
in the following manner. 

Let us ſuppoſe firſt, that the ray paſſes out of 2 af pl 
cuum into the denſer medium ABCD, (fig- 4.) and cc 
that the attractive force of each particle in the medium 
is extended from its reſpective centre to à r 
equal to that which is between the lines AB and 4 _ 
or AB and GH ; and let KL be the path deſcribe 


by a ray of light in its progreſs towards the * 


Of 
gelraction. 


part II. 


6 


medium. This ray, when it arrives at L, will enter the 
attractive forces of thoſe particles which lie in AB the 
ſurface of the denſer medium, and will therefore ceaſe 
to proceed any longer in the right line KLM, but will 
be diverted from its courſe by being attracted towards 
the line AB, and will begin to deſcribe the curve LN, 


paſſing thro' the ſurface AB in ſome new direction, as 


O0: thereby making a leſs angle with a line, as PR, 
drawn perpendicularly through the point N, than it 
would have done had it proceeded in its firſt direction 
KLM. 

Farther, whereas we have ſuppoſed the attractive 
force of each particle to be extended through a ſpace 
equal to the diſtance between AB and EF, it is evident, 
that the ray, after it has entered the ſurface, will ſtill 
be attracted downwards, till it has arrived at the line 
EF ; for, till that time, there will not be ſo many par- 
ticles above it which will attract it upwards, as below, 
that will attract it downwards. So that after it has 
entered the ſurface at N, in the direction O0. it will 
not proceed in that direction, but will continue to de- 
ſcribe a curve, as NS; after which it will proceed 
ſtraight on towards the oppoſite ſide of the medium, 
being attracted equally every way ; and therefore will 
at laſt proceed in the direction XST, ſtill nearer the 
perpendicular PR than before. 

Now if we ſuppoſe ABYZ not to be a vacuum, but 
2 rarer medium than the other, the caſe will ſtill be 
the ſame ; but the ray will not be ſo much refracted 
from its rectilineal courſe, becauſe the attraction of the 
particles of the upper medium being in a contrary di- 
rection to that of the attraction of thoſe in the lower 
one, the attraction of the denſer medium will in ſome 
meaſure be deſtroyed by that of the rarer. 

On the contrary, when a ray paſſes out of a denſer 
into a rarer medium, if its direction be perpendicular 
to the ſurface of the medium, it will only loſe ſome- 
what of its velocity, in paſſing through the ſpaces of 
attraction of that medium (that is, the ſpace wherein 
it is attracted more one way than it is another.) If its 
direction be oblique, it will continually recede from 
the perpendicular during its paſſage, and by that 
means have its obliquity increaſed, juſt as a ſtone 
thrown up obliquely from the ſurface of the earth in- 
creaſes its obliquity all the time it riſes, Thus, ſup- 
poling the ray TS paſſing ont of the denſer medium 
ABCD into the rarer ABYZ, when it arrives at Sit 
will begin to be attracted downwards, and ſo will de- 
leribe the curve SNL, and then proceed in the right 
line LK; making a larger angle with the perpendicular 
PR, than the line TSX in which it proceeded during 
its paſſage through the other medium. 

The tpace through which the attraction of cohefion 
of the particles of matter is extended is ſo very ſmall, 
that in conſidering the progreſs of a ray of light out 
of one medium into another, the curvature it deſcribes 
in paſſing through the ſpace of attraction is generally 
neglected; and its path is ſuppoſed to be bent, or, in 
the uſual terms, the ray is ſuppoſed to be refracted 
day in the point where it enters the denſer medium. 

Now the line which a ray deſcribes before it enters 
a Cenſer or a rarer medium, is called the incident ray ; 
that which it deſcribes after it has entered, is the Fe- 
travted ray. 


The angle comprchended between the incident ray 
I 


the difference between theſe ſquares, viz. aa+2ab+065 
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and the perpendicular, is the angle of incidence ; and Of 
that between the refracted ray and the perpendicular, Refracton. 
is the angle of refraction. 

There is a certain and immutable law or rule, by 
which refraction is always performed; and that is this: 
Whatever inclination a ray of light has to the ſurface 
of any medium before it enters it, the degree of re- 
fraction will always be ſuch, that the proportion be- 
tween the ſine of the angle of its incidence, and that 
of the angle of its refraction, will always be the ſame 
in that medium. | * 

To illuſtrate this: Let us ſuppoſe ABCD (fig. 5.) to coy, 
repreſent a rarer, and ABEF a denſer medium : let 
GH be a ray of light paſſing through the firſt and en- 
tering the ſecond at H, and let HI be the refracted 
ray: then ſuppoſing the perpendicular PR drawn thro? 
the point H, on the centre H, and with any radius, 
deſcribe the circle APBR; and from G and I, where 
the incident and refracted rays cut the circle, let fall 
the lines GK and IL perpendicularly upon the line 
PR; the former of theſe will be the ſine of the angle 
of incidence, the latter of refraction, Now if in this 
caſe the ray GH is ſo refradted at H, that GK is 
double or triple, &c. of IL, then, whatever other in- 
clination the ray GH might have had, the ſine of its 
angle of incidence would have been double or triple, 
&c. to that of its angle of refraction. For inſtance, 
had the ray paſſed in the line MH before refraQion, 
it would have paſſed in ſome line as HN afterwards, ſo 
ſituated that MO ſhould have been double or triple 
&c. of NQ. | 

When a ray paſſes out of a vacuum into air, the fine 
of the angle of incidence is found to be to that of re- 
fraction, as 100036 to 100000, 

When it paſles out of air into water, as about 4 
to 3. 
When out of air into glaſs, as about 17 to 11, 

When out of air into a diamond, as about 5 to 2. 

This relation of the fine of the angle of incidence 
to that of refraction may be demonſtrated mathemati- 
cally in the following manner. 

Lemma. If from a point at M (fig. 6.) taken any 
where without the circle PNQ. a line as MP be drawn 
paſſing through L the ceatre ot the circle, and termi- 
nated in the circumference at P, the product of M 
multiplied by MP is equal to the difference between 
the ſquares of ML and PL. | 

emonſtration of the Lemma. Call MQ, a; and the 
radius of the circle LQ or LP, 5; then will the dia- 
meter Q be expreſſible by 26, and the whole line 
MP, by a+26; then multiplying MQ by MP, that is, 
a by a fh, we have for the product ot this, aa+2a6. 
Now the ſquare of the line ML, which is expreſſible by 
a+b, is aa+2ab+bb; and the ſquare of PL is 4b; but 


and bb, is evidently aa+2a4; and therefore the product 
of MQ multiplied by MP is equal to the difference 

between the ſquares of ML and PL. 2. E. D. 
Demonſtration of the Prepſitian. When a ray of 
light paſſes through the ſpace of attraction of any me- 
dium, it is evident that its motion will be ſubject to 
the like laws with that of projectiles, provided we ſup- 
pole it to be ated upon with aa equal degree of force 
during its whole paſſage through that ſpace, as is com- 
monly ſuppoſcd to be the calc ta projectiles to what- 
31 E 2 ever 
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Of ever height they. are thrown from the earth. We will 
Refraction. therefore ſuppoſe firſt, that the force of attraction of the 
denſer medium is at all diſtances the ſame as far as it 
reaches, and that the ray proceeds out of a denſer into a 
rarer medium; in which caſe it will be attracted back 
towards the denſer medium, during its paſſage thro? 
the ſpace of attraction, in like manner as a projectile 
thrown upwards is while it riſes from the earth. Let 
then ABCD (fig. 6.) repreſent the denſer medium, 
and ABEF. the ſpace of attraction; and let GH be a 
ray about to enter the force of attraction at H, and let 
GH be produced to M. Now it is evident, that, in 
this ſuppoſition, the ray, when at H, is in the'ſame cir- 
cumſtances with a projectile about to be thrown up- 
wards from H towards M: it will therefore deſcribe a 
portion of a parabola az HI ; to which the line HM 
will be a tangent at H; and the line IK, in which it 
would proceed after it had paſſed the ſpace of attrac- 
tion, a tangent to it at I; for after having left the at- 
tractive force at I, it goes ſtraight on in its laſt direc- 
tion. Let the perpendicular IR be drawn meeting GH 
produced in M, and let KI be produced to L. On 
the centre L, with the radius LI, deſcribe the circle 
PNQ , let fall the perpendicular LO upon MR, and 
join the points L and N. Now it is demonſtrated in 
the caſe of projeQilesF, that the parameter of the point 
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H is equal to M* and therefore the parameter mul- 
, 


tiplied by MI is equal to HMg. And it is there far- 
ther demoriltrated, that the ſaid parameter is equal to 
four times the height which a body muſt fall from, to 
acquire the velocity the projectile has at H. This pa- 
rameter therefore is a quantity not at all depending on 
the direction of the projectile, but on its velocity only; 
and conſequently, in the preſent ſuppofition, it is a gi- 
ven quantity, the ray GH being {adpoſed to have the 
ſame velocity, whatever is its inclination to the ſurface 
HB. Now the tangent EI being produced to L, will, 
by the property of the parabola, biſe& the other tan- 
gent HM: whereſore the line LO being parallel to 
HR, MR will alſo be biſected in O; and adding the 
equal lines OI and ON to each part, MN will be equal 
to IR; but the line IR is allo a line independent of 
the inclination of the ray GH, its length being deter- 
miaed by the breadth of the ſpace of attraction ABEF 
only, and therefore MN is a given quantity. Now, 
whereas MI, when multiplied by the parameter of the 
point H, which before was ſhewn to be a given line, 
is equal to the ſquare of HM, therefore the ſame line 
MI, when multiplied by any other given line (viz. MN) 
if it 1s not equa] to, will nevertheleſs bear a given pro- 
portion to, the ſquare of HM : but fince MI multi- 
plied by MIN bears a given proportion (viz. a propor- 
tion that does not depend on the inclination of the ray 
GH) to the ſquare of MH, its equal, viz. the produ& 
of MQ multiplied by MP, or what is equal to this, 
the difference between the ſquares of ML and PL (by 
the foregoing /-1217a), or, which is the ſame thing, of 
ML and LI, (berauſe PL and LI are radii of the 
{ame circle), does ſo too. Now the ſquare of ML bears 
alſo a given proportion to the ſquare of MH (ML be- 
ing equa] to half MH); conſequently there is a given 
proportion between the ſquare of ML and the differ- 
ence cf the ſquarez of ML and LI; and therefore 
there is a certain proportion between the lines them - 


a denſer medium through a plain ſurface, they are 
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ſelves, viz. between ML and LI. But ia every tri. oF 
angle the ſides are proportionable to the fines of their Refragiy 
oppoſite angles; therefore in the triangle MLI, the 

fine of the angle LMI has a given proportion to the 

fine of the angle LIM, or of its complement to two 

right ones MIK (for they have the ſame fine): But 

LMI, being an angle made-by the incident ray GH 

produced, with the perpendicular RM, is the angle of 

incidence; and MIK, being made by the refracted ray 

IK, and the ſame perpendicular, is the angle of re. 

fraction; therefore in this caſe there is a conſtant ratio 

between the fine of the angle of incidence, and that of 

the angle of refraction. 

We have here ſuppoſed that the force of attraQion 
1s every where uniform ; but if it be otherwiſe, provi- 
ded it be the ſame every where at the ſame diſtagces 
from the ſurface AB, the proportion between the fore. 
mentioned fines will ſtil] be a given one. For, let us 
imagine the ſpace of attraction divided into parallel 
planes, and the attraction to be the ſame through the 
whole breadth of each plane thongh different in dif. 
ferent planes, the fine of the angle of incidence out of 
each will, by what has been demonſtrated above, be 
to the fine of the angle of refraction into the next in 2 
given ratio; and therefore, fince the fine of the angle 
of refraction out of one will be the fine of the angle 
of incidence into the next, it is evident that the fine of 
the angle of incidence into the firſt will be in a given 
ratio to the fine of the angle of refraction out of the 
laſt. Now let us ſuppoſe the thickneſs of theſe planes 
diminiſhed 77 infinitum, and their number proportion- 
ably increaſed, the law of refraction will ſtill continue 
the ſame; and therefore, whether the attraction be uni- 
form or not, there will be a conſtant ratio between 
the ſine of the angle of incidence and of refraction. 
Q. E. D. . 

For the ſame reaſon that a ray is bent towards 
the perpendicular when paſſing from a rare medium 
into one that is denſer, it is refracted from the per- 
pendicular when it paſſes from a denſe medium into 
one that is rarer From this and the foregoing propo- 
ſition may be deduced the following corollaries. 

I. When parallel rays fall obliquely on a plane 
ſurface of a medium of different denfity, they are pa- 
rallel alſo after refraRion ; for, having all the ſame 
inclination to the ſurface, they ſuffer an equal degree 
of refraction. 

II. When diverging rays paſs out of a rarer into 
a denſer medium through a plain furface, they are 
made thereby to diverge leſs. | 

III. When they proceed out of a denſer into 3 
rarer medium, the contrary happens, and they diverge 
more. ; 

IV. When converging rays paſs out of a rarer into 


made thereby to converge leſs. | 

V. When converging rays proceed out of a denſer 
into a rarer medium, they are refracted the contrary 
way, and ſo made to converge more. i 

All theſe may be illuſtratęd in the follow ing man- 
ner. 1. Let AB, CD (fig. 7.) be two parallel ua 
falling on the plain ſurface EF of a medium of di * 
ent denſity: now becauſe they both make equal 1 e 
of incidence with their reſpective perpendicular O 


IK, before refraction, they will make equal age 


„ 


rof refraction with them afterwards, and ſo proceed on in 
{aCion- the parallel lines BL, DM. 2. Let the diverging 
rays AB, AE, AF, (fig. 8.) paſs out of a rarer in- 
to a denſer medium through the plain ſurface GH, 
and let the ray AB be perpendicular to that ſurface ; 
the reſt being refracted towards their reſpective per- 
endiculars EK, FM, and thoſe the moſt that fall the 
fartheſt from B, they will proceed in the directions 
EN and FO, diverging in a leſs degree from the ray 
AP than they did before refraction. 3. Had they 
roceeded out of a denſer into a rarer medium, they 
would have been refracted from their perpendicular 
EK, FM; and thoſe the moſt which were the moſt 
oblique, and therefore would have diverged more than 
before. 4. Let the converging rays AB, CD, EF 
(fig. 9.) paſs out of a rarer into a denſer medium 
through the plain ſurface GH, and let the ray AB be 
perpendicular to that ſurface; then the other rays be- 
ing refracted towards their reſpeQive. perpendiculars 
DK, FM; and EF, for inſtance, more than CD; they 
will proceed in the directions DN, FN, converging 
in a leſs degree towards the ray AN, than they did 
before. 5. Laſtly, had the firſt medium been the 
denſer, they would have refracted the other way, and 
therefore converged more. 

VI. When rays proceed out of a rarer into a denſer 
medium through a convex ſurface of the denſer, if 
they are parallel before refraction, they become con- 
verging after wards. — For in this caſe the perpendicu- 
Jars at the points where the rays enter the ſurface are 
all drawn from the centre of the convexity on the 
other ſide; and therefore, as the rays are refrac- 
ted towards theſe perpendiculars, they are neceſſarily 
refracted towards each other, and thereby made to 
converge. 

VII. If they enter diverging, then for the ſame 
reaſon they are made to a, 24, to be parallel, or 
to converge, according to the degree of divergency 
they have before they enter. 

For, if they diverge very much, their being bent 
towards their reſpective perpendiculars in paſſing thro? 
the ſurface, may only diminiſh the divergeney; where- 
es, if they diverge in a ſmall degree, it may make 
them parallel, or even to converge. 

VIII. If they converge in ſuch a manner as to tend 

directly towards the centre of convexity before they 
enter the ſurface, they fall in with their reſpective per- 
pendiculars, and ſo paſs on to the centre without {uſfer- 
ing any refraction. 
IX. If they converge leſs than their perpendiculars, 
chat is, if they tend to a point beyond the centre of 
convexity, they are made by refraction to converge 
more; and if they converge more than their perpendi- 
culars, that is, if they tend towards a point between 
the centre and the ſurface, then, by being refracted 
towards them, they are made to converge leſs. 

„bis and the three foregoing tes 5p may be 
Nuſtrated in the following manner. 

D (fig. 10.) be two — rays entering a denſer 
medium through the convex ſurface DB, whoſe centre 
of convexity is E; and let one of theſe, viz. AB, be 
perpendicular to the ſurface, This will paſs on 
through the centre, without ſuffering any refraction; 

ut the other being oblique to the ſurface, will be 
'sirafted towards the perpendicular ED, and will 
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therefore be made to proceed in ſome line, as DG, 
converging towards the other ray, and meeting it in 
G, which point for that reaſon is called the focus. 
2. Had the ray CD diverged from the other, ſuppoſe 
in the line AD, it would, by being refracted towards 
its perpendicular ED, have been made either to diverge 
leſs, be parallel, or made to converge. 3. Let the 
line ED be produced to F, and if the ray had con- 
verged, ſo as to have deſcribed the line FD, it would 
have been coincident with its perpendicular, and have 
ſuffered no refraQion at all. 4. If it had proceeded 
from any point between C and F, as from H, or, 
which 1s the ſame thing, towards any point beyond E 
in the line BE produced, it would have been made to 
converge more by being refracted towards the per- 
pendicular DE, which converges more than it ; and, 
had it proceeded from the fame point, as I, on the 
other ſide of F, that is towards any point between B 
and E, it would then bave converged more than its 
perpendicular, and ſo, being refracted towards it, 
would have been made to have converged leſs. 

X. When rays proceed out of a denſer into a rarer 
medium through a concave ſurface of the denſer, the 
contrary happens in each caſe. 

For, being now refracted from their reſpective per- 
pendiculars, as they were before towards them, if 
they are parallel before refraction, they diverge after- 
wards ; if they diverge, their divergency is increaſed 
if they converge in the direction of their perpendicu- 
lars, they ſuffer no refraction; if they converge leſs 
than their reſpective perpendiculars, they are made to 
converge flill leſs, to be parallel, or to diverge; if 
they converge more, their convergency is increaſed, 
All which may be clearly ſeen by the figure, without 
any further illuſtration ; imagining the rays AD, CD, 
&c. bent the contrary way in their refractions to what 
they were in the former caſes, 

XI. When rays procced out of a rarer into a denſer 
medium through a concave furface of the denſer, if 
they are parallel before refraction, they are made to 
diverge.— For in this caſe the perpendiculars at the 
points where the rays enter the ſurface, being drawa 
from a point on that fide of the ſurface from which the 
rays tend; if we conceive them to pals through the 
ſurface, they will be ſo many diverging lines on the 
other ſide; and therefore the rays, after they have 
paſſed through the ſame points, muſt neceſſarily be 
rendered diverging in being refracted towards them. 

XII. If they diverge before refraction, then, for 
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the ſame reaſon, they are made to diverge more. 


XIII. Unleſs they proceed directly from the centre; 
in which caſe they fall in with their perpendiculars, 
and ſuffer no refraction: Or from ſome point between 
the centre of convexity and the ſurface; for then they 
diverge more than their reſpective perpendiculars, and 
therefore being by refraction brought towards them 
they become leſs diverging. 

XIV. If they converge, then, being refracted to- 
wards their perpendiculars, they are either made leſs 
converging, parallel, or diverging, according to the 
degree they converged in before refraction. 

To illuſtrate this, and the three foregoing caſcs, 
1. Let AB, CD (fig. 11.), be two parallel rays en- 
tering the concave and denſer medium X, the centre 
of whoſe convexity is E, and the perpendicular to the 
a N refracting 
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1 
refracting ſurface at the point D is EF: the ray AB, 


if we ſuppoſe it perpendicular to the ſurface at B, will 


roceed on directly to G; but the oblique one CD 
being refracted towards the perpendicular DF, will 
recede from the other ray AG in ſome line as DH. 
2. If the ray CD had proceeded from A, diverging in 
the direction AD, it would have been bent nearer the 
perpendicular, and therefore have diverged more. 
3. But if it had diverged from the centre E, it would 
have fallen in with the perpendicular EF, and not 
have been refracted at all: and had it proceeded from 
8, a point on the other ſide of the centre E, it would, 
by being refracted towards the perpendicular DF, 
have proceeded in ſome line nearer it than it would 
otherwiſe have done, and ſo would diverge leſs than 
before refraction. 4. If it had converged in the line 
LD, it would have been rendered leſs converging, 
parallel, or diverging, according to the degree of con- 
vergency which it had before it entered into the re- 
fracting ſurface. | 
XV. If the ſame rays proceed out of a denſer into 
a tarer medium, through a convex ſurface of the denſer, 
the contrary happens in each ſuppoſition. The pa- 
rallels are made to converge; thoſe which diverge leſs 


than their reſpective perpendiculars, that is, thoſe 


which proceed from a point beyond the centre, are 
made leſs diverging, parallel, or converging, according 


to the degree in which they diverge before refraction; 
thoſe which diverge more than their reſpective per- 
pendiculars, that is, thoſe which proceed from a point 
between the centre and the refraQing ſurface, are 
made to diverge ſtill more; and thoſe which converge 
are made to converge more. All which may eafily 
be ſeen by confidering the ſituation of the rays AB, 
CD, &c. with reſpe& to the perpendicular EF; and 
therefore requires no further illuſtration. 

XVI. When diverging rays are by refraction made 
to converge, the nearer the radiant point (or point 
whence the rays proceed) is to the refracting ſurface, 
the farther is their focus from it on the other ſide, and 
vice verſa. For the nearer the radiant point is to the 
refracting ſurface, the more the rays which fall upon 
the ſame points of it diverge before refraction, upon 
which account they converge the leſs afterwards. 

XVII. When the radiant point is at that diſtance 
from the ſurſace at which parallel rays coming through 
it from the other fide would be collected by refrac- 
tion, then rays flowing from that point become pa- 
rallcl on the other ſide, and are ſaid to have their focus 
at an infinite diſtance. For the power of refraction 
in the medium is the ſame, whether the ray paſſes one 
way or other. 
CD, (fig. 10.) in paſſing through the refracting ſur- 
face BD, are brought to a focus in G, then rays flow- 
ing from G 2s a radiant point, will afterwards pro— 
cced in the parallel lines BA and DC. And the 
point G, where the parallel rays AB and CD mcet 
after refraction, is called the focus of parallel rays. 

XVIII. When rays proceed from a point nearer 
the re fracting ſurface than the focus of parallel rays, 
they continue to diverge after refraction, and their 
focus is then an imaginary one, and fituated on the 
ſame ſide of the ſurface with the radiant. For, in this 
caſe, the divergency being greater than that which 
they would have if they had procecded from the focus 


For inſtance, if the parallel rays AB, 
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of parallel rays, they cannot be brought (0 a 
leliſm with one another, much. leſs to converg 
therefore they continue to diverge, though in a lef 
degree than before they paſſed through the refraQino 
ſurface: upon which account they proceed. after re. 
fraction as if they came from ſome: point farther di. 
ſtant from the refracting ſurface than their ra. 
diant. 

All theſe corollaries may be expreſſed more de. 
terminately, and demonſtrated, in the following man- 
ner: 

I. When rays paſs out of one medium into another 
of different denſity through a plain ſurface; if the 

diverge, the focal diſtance will be to that of the ra. 
diant point; if they converge, it will be to that of the 
imaginary focus of the incident rays, as the Gne of 
the angle of incidence is to that of the angle of re. 
fraction. 

This propoſition admits of four caſes. 

Cast 1. Of diverging rays puſſing out of a rarer in 
a denſer medium. TOLL 0 * 

Dem. Let X (fig. 12.) repreſent a rarer, and Z à 
denſer medium, ſeparated from each other by the plane 
ſurface AB; ſuppoſe CE and CD to be.two diverging 
rays proceeding from the point C, the one perpendi- 
cular to the ſurface, the other- oblique; through E 
draw the perpendicular PK. The ray CD being per- 
23 to the ſurface, will proceed on in the right 
line CQ; but the other falling on it obliquely at E, 
and there entering a denſer medium, will ſuffer a re- 
fraction towards the perpendicular EK. Let then 


paral. 


EG be the refracted ray, and produce it back till it 


interſets DC produced alſo in F; this will be the 
focal point. On the centre E, and with the radius 
EF, deſcribe the circle AFBQ, and produce EC to 
H; draw HI the fine of the angle of incidence, and 
GK that of refraQtion ; equal to this is FP or CM, 
which let be drawn. Now if we ſuppoſe the points 
D and E contiguous, or nearly ſo, then will the live 
HE be almoft coincident with FD, and therefore FD 
will be to CD as HE to CE; but HE is to CE as 


Hl to CM, becauſe the triangles HIE and CME are 


ſimilar; that is, the focal diſtance of the ray CE is to 
the diſtance of the radiant point, as the fine of the 


angle of incidence is to that of the angle of refraction. 


Q. E. D. ; 
Oss. 1. Whereas the ratio of FE to ME, or, which 


is the ſame thing, that of D to CD, bears the exact 


proportion of HI to CM, and becauſe this (being 
the ratio of the fine of the angle of incidence to that 
of the angle of refra&ion) is, always the ſame, the 
line Iz is in all inclinations of the ray CE, at the 


ſame diſtance from CM; conſequently, had CE been 


coincident with CD, the point H had fallen upon 7; 


and becauſe the circle paſſes through both H and I, 


F would alto have fallen upon g upon which accov#t 
the focus of the ray CE would have been there. But 
the ray CE being oblique to the ſurface DB, ihe 
point H is at ſome diſtance from x; and therefore the 
point F is neceſſarily ſo too, and the more ſo by how 
much the greater that diſtance is: from whence It 13 
clear, that no two rays flowing from the radiant point 
C, and falling with different obliquities on the ſurface 
BD, will, after refraction there, proceed as from the 
ſame point; therefore, ſtrictly ſpeaking, there 15 00 


oe 
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| i Fe point in the line D produced, that can more pro- 

eg) be called the focus of rays flowing from C, than 
— other: for thoſe which enter the refracting ſurface 
e D, will after refraction proceed, as has been ob- 
ſerved, from the parts about A thoſe which enter near 
E, will flow as from the parts about F; thoſe which 
enter about T, as from ſome points in the line DF 
-oduced, &c. And it is farther to be obſerved, that, 
when the angle DCE becomes large, the line F in- 
creaſes apace; Wherefore thoſe rays which fall near T, 
proceed, after re fraction, as from a more difluſed fpace 
than thoſe which fall at the ſame diſtance from each 
other near the point D. Upon which account it 18 
vſual with optical writers to ſuppoſe the diſtance be- 
:ween the points where the rays enter the plain ſurface 
of a refracting medium, to be inconfiderable with re- 
gard to the diſtance of the radiant point, if they di- 
verge; or to that of their ay focus, if they 
converge: and unleſs there be ſome particular reafon 
to the contrary, they conſider them as entering the re- 
ſracting medium in a direction as nearly perpendicular 
to its Lass as may be. 
Cas: 2. Of diverging rays proceeding out of a denſer 
into a rarer medium. 
Dru. Let X be the denſer, Z the rarer medium, 
FD and FE two diverging rays proceeding from the 
point F; and ſuppoſing the perpendicular PK drawn 
as before, FP will be the fine of the angle of incidence 
of the oblique ray FE; which in this caſe being re- 
fracted from the perpendicular, will paſs on in ſome 
line as ER, which being produced back to the cir- 
cumference of the circle, will cut the ray FD ſome- 
where, ſuppoſe in C; this therefore will be the _ 
nary focus of the refracted ray ER: draw RS the fine 
of the angle of refraction, to which HI will be equal: 
but here alſo FP, or its equal CM, is to HI as EC to 
EH, or (if the point D and E be conſidered as con- 
tiguous) as DC to DF; that is, the fine of the angle 
of incidence is to the fine of the angle of refraction, 
as the focal diſtance to that of the radiant point. 
9. E. D. 
Case 3. Of converging rays paſſing out of a denſer 
medium into a rarer. 
Du. Let Z be the denſer, X the rarer medium, 
and GE the incident ray; this will be refracted from 
the perpendicular into a line, as EH; then all things 
remaining as before, GK, or its equal FP, or CM, will 


refraction: but theſe lines, as before, are to each other 
as DC to DF; that is, the focal diftance is to the 
diſtance of the imaginary focus, as the fine of the 
angle of incidence to that of the angle of refraction. 
9. E. D. N ; 
Case 4. Of converging rays paſſing out of a rarer 
1nto a denſer medium. i | 
Deu. Let Z be the rarer, X the denſer medium, 
and RE the incident ray; this will be refracted to- 
wards the perpendicular into a line, as EF; C will be 
the imaginary focus, and F the real one; HI, which is 
equal to RS, the fine of the angle of incidence, and 
P that of the angle of refraction: but theſe are to 
each other, as DF to DC; and therefore the focal 
"ance is to that of the imaginary focus, as the fine 


of the angle of incidence is to that of the angle of re- 
traction. FT. & i 


be the fine of the angle of incidence, and HI that of 


8. 
IT. When parallel rays fall upon a ſpherical ſurface 


of different denfity, the focal diſtance will be to the RefraQtion. 


diſtance of the centre of convexity, as the fine of the 
angle of incidence is to the difference between that 
fine and the fine of the angle of refraction. 

This propoſition admits of four caſes. 

CAsk 1. Of parallel rays paſſing out of a rarer into a 
denſer medium, through a convex ſurface of the denſer. 

Dem. Let AB (fg. 13.) repreſent a convex ſur- 
face; C its centre of convexity; HA and DB two pa- 
rallel rays, paſſing out of the rarer medium X into the 
denſer Z, the one perpendicular to the refracting ſur- 
face, the other oblique: draw CB; this being a radius, 
will be perpendicular to the ſurface at the point B; 
and the oblique ray DB, being in this caſe refracted 
towards the perpendicular, will proceed in ſome line, 
as BF, meeting the other ray in F, which will there- 
fore be the focal point: produce CB to N; then will 
DBN, or its equal BCA, be the angle of incidence, 
and FBC that of refraction. Now, whereas any angle 
has the ſame fine with its complement to two right 
ones, the angle FCB being the complement of AC 9 
which is equal to the angle of incidence, may here be 
taken for that angle; and therefore, as the ſides of a 
triangle have 2 relation to each other that the 
ſines of their oppoſite angles have, FB being oppoſite 
to this angle, and FC being oppoſite to the angle of 
refraction, they may here be conſidered as the fines of 
the angles of incidence and of refraction. And for the 
ſame reaſon CB may be conſidered as the fine of the 
angle CFB; which angle being, together with the angle 
FBC, equal to the external one ACB, (32. El. 5 
is itſelf equal to the difference between thoſe two la 
angles; and therefore the line FB is to CB as the fine 
of the angle of incidence is to the fine of an angle 
which is equal to the difference between the angle of 
incidence and of refraction. Now, becauſe in very 
ſmall angles as theſe are, (for we ſuppoſe in this caſe 
alſo the diftance AB to vaniſh, the reaſon of which 
will be ſhewa by-and-by,) their fines bear nearly the 
ſame proportion to each other that they themſelves 
do, the diſtance FB will be to CB as the fine of the 
angle of incidence is to the difference between that fine 
and the fine of the angle of retraion; but becauſe BA 
vaniſhes, FB and FA are equal, and therefore FA is 
to CA in that proportion. 9. E. D. 

Ons. 2. It appears from the foregoing demon- 
ſtration, that the focal diſtance of the oblique ray 
DB is ſuch, that the line BF ſhall be to the line 
CB or CA as the ſine of the angle of incidence to the 
fine of an angle, which angle is equal to the difference 
between the angle of incidence and refraction; there- 


fore, ſo long as the angles BCA, &c. are ſmall, ſo 
long the line BF is pretty much of the ſame length, 


becauſe ſmall angles have nearly the ſame relation to 
each other that their fines have. But when the point 
B is removed far from A, ſo that the ray DB enters 


the furface, ſuppoſe about O, the angles BCA, &c. 


becoming large, the fine of the angle of incidence be- 
gins to bear a conſiderably leſs proportion to the fine 
of an angle which is equal to the difference between 
the angle of incidence and refraction than before, and 
therefore the line BF begins to bear a much leſs pro- 
portion to BC; wherefore its length decreaſes apace: 
upon which account thoſe rays which enter the mw 
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about O, not only meet nearer the centre of convexi- 


Refrattion, ty than thoſe which enter at A, but are collected into 


a more diffuſed ſpace. - From hence it is, that the 
point where thoſe only which enter near A are col- 
leted, is reckoned the true focus; and the diſtance 
AB in all demonſtrations relating to the foci of paral- 
lel rays entering a ſpherical ſurface whether convex or 
concave, is ſuppoſed to vaniſh. 

Cask 2. Of parallel rays paſſing out of a denſer 
into a rarer medium through a concave ſurface of the 
denſicr, 

Deu. Let X be the denſer, Z the rarer medium. 
AB the ſurface by which they are ſeparated, C the 
centre of convexity, and HA and DB two parallel 
rays, as before. Through B, the point where the 
oblique ray DB enters the rarer medium, draw the 
perpendicular CN; and let the ray DB, being in this 
cale refracted from the perpendicular, proceel in the 
direction BM; produce BM back to H; this will be 
the imaginary focus; and DBN, or its equal ACB, 
will be the angle of incidence, and CBM, or its equal 
HBN (for they are vertical) that of refraction: pro- 
duce DB to L, and draw BF ſuch, that the angle 
LBF may be equal to DBH: then becauſe NBD and 
DBH together 2re equal to NBH the angle of refrac- 
tion, therefore BCA which is equal to the firſt, and 
LBF which is equal to the ſecond, are together equal 
to the angle of refraction; but LBF is equal to BFA 
(as being alternate to it); conſequently BFA and BCA 
together are equal to the angle of refraction; and 
therefore ſince one of them, viz. BCA, is equal to the 
angle of incidence, the other is the difference between 
that angle and the angle of refraction. Now FB, 


the fine of the angle FCB, or, which is the ſame 


thing, of its complement to two right ones, BCA, the 
angle of incidence, 1s to CB the ſine of the angle 
BFC, as FB to CB, that is, as HB to CB; for the 
angles DBH and LBF being equal, the lines BF and 
BH are ſo too; but the diſtance BA vaniſhing, HB 
is to CB, as HA to CA: that is, the fine of the 
angle of incidence is to the fine of an angle which is 
the difference between the angle of incidence and re- 
fraction, or, becauſe the angles are ſmall, to the dif- 
ference between the fine of the angle of incidence and 
that of refraction, as the diſtance of the focus from 
the ſurface is to that of the centre from the ſame. ©. 
E. D. 

Cask 3. Of parallel rays paſſing out of a rarer in- 
to a denier medium through a concave ſurface. 

Dzm, Let X be the denſer medium having the 
concave ſurface AB, and let LB and FA be the inci- 
dent rays. Now, whereas, when DB was the in- 
cident ray, and paſſed out of a rarer into a denſer 
medium, as in Caſe t. it was refracted into the 
line BF, this ray LB, having the ſame inclination to 
the perpendicular, will alſo ſuffer the fame degree of 
refraction, and will therefore paſs on afterwards in the 
line FB produced, v. g. towards P. So that, where- 
as in that caſe the point F was the real focus of the in- 
cid-nt ray DB, the fame point will in this be the ima- 
ginary focus of the incident ray LB: but it was there 
demonirated, that the diſtance FA is to CA, as the 
ſine of the angle of incidence is to the difference be- 
tween that and the fine of the angle of refraQion ; 
therefore the focal diltance of the retrated ray BP is 


Ir CG; $6 
to the diſtance of the centre of convexity in that 
portion. Q. E. D. 

Case 4. Of parallel rays paſſing out of a denſer in- 
to a rarer medium through a convex ſurface of the 
denſer. 

Dem. Let Z be the denſer medium, having the 
convex ſurface AB, and let EB and FA be the in. 
cident rays, as before. Now, whereas, when DB 
was the incident ray paſſing out of a denſer into 3 
rarer medium, it was refracted into BM, as in Caſe 2. 
having a point as H in the line MB produced for ite 
imaginary focus; therefore LB, for the like rea- 
ſon as was given 1a the laſt caſe, will in this he re. 


fracted into BH, having the ſame point II for it; 


pro 


real focus. So that here alſo the focal diftance will 


be to that of the centre of convexity, as the fine of 
the angle of incidence is to the difference between 
that and the ſine of the angle of refraction. Q. E. D. 

III. When diverging or converging rays enter into 
a medium of different denfity through a ſpherical ſur. 
face, the ratio compounded of that which the focal 
diſtance bears to the diſtance of the radiant point (or 
of the imaginary focus of the incideat rays, if they 
converge), and of that which the diſtance between 
the ſame radiant point (or imaginary focus) and the 
centre bears to the diſtance between the centre and 
focus, is equal to the ratio which the fine of the 
angle of incidence bears to the fine of the angle of re- 
fraction. : f 

This propoſition admits of 16 caſes. 

Case 1. Of diverging rays paſſing out of a rarer 
into a denſer medium, thro? a convex ſurface of the 
denſer, with ſuch a degree of divergency, that they 
ſhall converge after refraction. 


| Plat 
Dzm. Let BD (fig. 14.) repreſent a ſpherical ſur- CCl 


face, C its centre of convexity ; and let there be two 
diverging rays AB and AD proceeding from the ra- 
diant poiat A, the one perpeadicular to the ſurface, 
the other oblique. Thro' the centre C produce the 
perpendicular one to F; and draw the radius CB, and 
produce it to K, and let BF be the refracted ray; 
then will F be the focal point ; produce AB to H, 
and through the point F draw the line FG parallel to 
CB. AB being the incident ray, and CK perpendicular 
to the ſurface at the point B, the angle ABK, or, 
which is equal to it, becauſe of the parallel lines CB 
and FG, FGH, is the angle of incidence. Now, 
whereas, the complement of any angle to two right 
ones has the ſame fine with the angle itſelf, the fine of 
the angle FGB, that being the complement of FG!] 
to two right ones, may be conſidered as the {ine of 
the angle of incidence; which fine the line FB, 25 
the ſides of a triangle have the ſame relation to each 


each other that the fines of their oppoſite angles 


have, may be taken for. Again, the angle FBC 18 
the angle of refraction, or its equal, becaule alternate 


to it, BFG; to which BG, being an oppolite five, may. 


be looked upon as the fine. But FB is to BG in a ratio 
compounded of FB to BA, and of BA to BG; for the 
ratio that any two quantities bear to each other, 13 
compounded of the ratio which the firſt bears to 50 
other, and of the ratio which that other bears to on 
ſecond, Now FB is to BA, ſuppoſing BD to van, 
as FD to DA; and BA is to BG, becauſe of the pa- 


rallel lines CB and FG, as AC to CF. That oe 
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ratio compounded of FD the focal diſtance, to DA 


the diſtance of the radiant point, and of AC, the di- 


ſtince between the radiant point and the centre, to CF, 
the diſtance between the centre and the focus, is equal 
to that which the fine of the angle of incidence bears 
o the fine of the angle of refraction. ©. E. D. 

Oes. Whereas the focal diſtance of the oblique ray 
AB is ſuch, that the compound ratio, of FB to BA 
and of AC to CF, ſhall be the ſame, whatever be the 
Jiſtance between B and D; it is evident, that fince 
AC is always of the ſame Jength, the more the line 
AB lengthens, the more FB mult lengthen too, or 
eſe FC mult ſhorten : but it appears by inſpection of 
the figure, that if BF lengthens, CF will do ſo too, 
and in a greater proportion with reſpect to its own 
length than BF will; therefore the lengthening of BF 
will conduce nothing towards preſerving the equality 
of the proportion; but as AB lengthens, BF and CF 
muſt both ſhorten, which is the only poſſible way 
wherein the proportion may be continued the ſame, 
And it is alſo apparent, that the farther B moves from 
D towards O, the faſter AB lengthens; and therefore 
the farther the rays enter from D, the nearer to the 
refracting ſurface is the place where they meet, but 
the ſpace they are colle&ed in is the more diffuſed : 
and therefore, in this caſe, as well as thoſe taken no- 
tice of in the two foregoing obſervatſons, different rays, 
tho' flowing from the ſame point, ſhall conſtitute dif- 
ferent focuſes ; and none are ſo effeQual as thoſe which 
enter at, or very near, the point D. And fince the 
ſame is obſervable of converging as well as of diver- 
ging rays, none except thoſe which enter very near 
that point are uſually taken, into confideration ; up- 
on which account it is, that the diſtance DB, in deter- 
mining the focal diſtances of diverging or converging 
rays entering a CONVEX or concave = ou is ſuppoſed 
to vaniſh, 

Thoſe who would ſee a method of determining the 
preciſe point, which the ray AB, whether it be pa- 
rallel, converging, or diverging to the ray AF, con- 
verges to or diverges from after refraction at B or any 
other given point in the ſurface DO, may find it in 
the Appendix to Molincux's Optics; which, for the ſake 
of thoſe who have not the book, we ſhall ſubjoin at 
the end of this ſeQion. | | 
| Cass 2, Of converging rays paſſing out of a rarer 
Mmto a denſer medium through a concave ſurface of the 
denſer with ſuch a degree of convergency, that they 
hall diverge after refraction. 

Deu. Let the incident rays be HB and FD paſ- 
ſing out of a rarer into a denſer medium thro” the con- 
cave ſurface BD, and tending towards the point A, 
from whence the diverging rays flowed in the other 
caſe; then the oblique ray HB, having its angle of inei- 


dence HBC equal to ABK the angle of incidence in 


E former cale, will be refracted into the line BL, 
neh, that its refracted angle KBL will be equal to 
C the angle of refraction in che former caſe ; that 


is, It will proceed after refraction in the line FB pro- 


werd, having the ſame focal diſtance FD vith the di— 
Sing rays AB, AD, in the other caſe. But, by 
What has been already demonſt rated, the ratio com- 
Pounded of FD, the focal diſtance, to DA, in this 
ale, the diſtance of the imaginary focus of the in- 


ident rays, and of 4 
Vor. VII. ng of AC, the * between the 


e 


ſame imaginary focus and the centre, to CF, the 


diſtance between the eentre and the focus, is equal Refraction. 


to that which the ſine of the angle of incidence 


bears to the ſine of the angle of refraction. 9. 


E. D. 

Case 3. Of diverging rays paſſing out of a rarer 
into a denſer medium through a convex ſurface of the 
denſer with ſuch a degrees of divergency as to con- 
tinue diverging. 


Dem. Let AB, AD (fig. 15.) be the diverging phate 
rays, and let their divergency be ſo great, that the re- CCVill. 


fracted ray BL ſhall alſo diverge from the other; pro- 
duce LB back to F, which will be the focal point; 
draw the radius CB, and produce it to K; produce BA 
likewiſe towards G, and draw FG parallel to BC. 
Then will ABK be the angle of incidence, - whole fine 
BF may be taken for, as — oppoſite to the angle 
BGF, which is the complement of the other to two 
right ones. And LBC is the angle of refraction, or 
its equal KBF, or, which is equal to this, BFG, as 
being alternate; therefore BG, the oppoſite ſide to this, 
may be taken for the ſine of the angle of refraction. 
But BF is to BG, for the like reaſon as was given in 
caſe the firſt, in a ratio compounded of BF to BA, 
and of BA to BG. Now BF is to BA, (DB va- 
niſhing) as DF to DA; and becauſe of the parallel 
lines FG and BC, the triangles CBA and AGF are 
ſimilar; therefore BA is to AG as CA to AF; conſe- 
quently BA is to BA together with AG, that is, to 
BG, as CA is to CA together with AF, that is, 
CF. Therefore the ratio compounded of DF the fo- 
cal diſtance to DA the diſtance of the radiant point, 
and of CA the diftance between the radiant point and 
the centre, to CF the diſtance between the centre and 
the focus, is equal to that which the fine of the angle 
of incidence bears to the fine of the angle of refrac- 
tion. O. E. D. | 

Cast 4. Of converging rays paſſing out of a rarer 
into a denſer medium thro? a concave ſurface of the den- 
ſer in ſuch manner that they ſhall continue converging. 

Dem. Let HB and CD be the incident rays pal- 
ſing out of the rarer into the denſer medium thro? the 
concave ſurface BD, and tending towards A the ſame 
point from whence the diverging rays flowed in the laſt 
Caſe. Then becauſe the ray HB has the ſame incli- 
nation to the perpendicular CK that AB had before, 
it will ſuffer the ſame degree of refraction, and paſs on 
in the line LB produced, having its focus F at the 
ſame diſtance from the refracting ſurface as that of the 
diverging ray AB in the other caſe. Therctore, &c. 
8 

Cask 5. Of diverging rays paſſing out of a den- 
ſer into a rarer medium through a convex ſurface of 
the denſer. | 

Dem. Let AB, AD (fig. 16.) be the incident 
rays paſſing out of a denſer into a rarer medium 
through the concave ſurface BD whoſe centre is 
C; and let BL be the refracted ray, which produce 
back to F, and draw FG parallel to CB. Here ABK 


is the angle of incidence, to which its alternate one 


FGB being equal, FB the oppoſite fide may be con- 
ſidered as the fine of it, The angle of refraction is 
LBC or FBK; of which BFG being the complement 
to two right ones, BG the oppohte ſide may be look- 
ed upon as, its fine. But BF is to BG, in the 
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Refrattion. for the reaſon given above. Now (BD vaniſhing) 


bears the ſame proportion to the fine 


WU 4 Ci: * 


compound ratio of BF to BA, and of BA to = 
B 
is to BA as DF to DA, and BA is to BG as CA 
to CF; that is, the ratio compounded of the focal 
diſtance to the diſtance of the radiant point, &c. ©. 
E. D. | 

Case 6. Of converging rays paſſing out of a den- 
ſet into a rarer medium through a concave ſurface of the 
denſer. 

Dem. Let HB, CD, be the incident rays tendin 
towards the point A which was the radiant in the laft 
Caſe. Then, for the reaſon already given, the oblique 
ray will ſuffer ſuch a degree of refraction, as to have its 
focus I at the ſame diſtance from the ſurface, as the di- 
verging rays AB, AD, had in that caſe. Therefore, 
&c. D. E. D. | 

When the mediums through which rays paſs, and 
the refracting ſurfaces are ſuch, "2p rays flowing from 
A (fig. 14.) are collected in F, then rays flowing 
from F through the ſame mediums the contrary way, 
will be collected in A. For when rays paſs out of one 
medium into another, the fine of the angle of incidence 

of the angle of 
refraction, as the fine of the angle of refraction does 
to the fine of the angle of incidence, when they paſs 
the contrary way. This is applicable to each of the 
fix following Caſes compared reſpectively with the fix 
foregoing : therefore they may be confidered as the 
converſe of them ; or they may be demonſtrated inde- 
pendently of them, as follows. e 

Cas E 7. Of diverging rays paſſing out of a denſer 
into a rarer medium through a concave ſurface of the 
denſer, ſo as to converge afterwards. 

Deu. Let AB, AD (fig. 1.) be two diverging 
rays paſſing thro' the concave ſurface BD into a rarer 
medium. Let C be the centre of concavity, and BF 
the refracted ray. Draw CB, and produce it to K; 
and draw FG parallel to it, meeting AB produced in 
G. Then will ABC be the angle of incidence; of 
which FB being oppoſite to its alternate and equal 
angle FGB, may be conſidered as the fine. The angle 
of refraction is FBK; of which GB, being oppo- 
fite to its complement to two right ones GFB, may 
be taken for the fine. Now FB is to BG in a ra- 
tio compounded of FB to BA, and of BA to BG. 
But (BD vaniſhing) FB is to BA as FD to DA; and 
becauſe of the parallel lines CB and FG, BA is to 
BG as CA toCF. Therefore the focal diftance, &c. 
9. E. D. 

Cast 8. Of converging rays paſſing out of a den- 
ſer into a rarer medium thro? a convex ſurface of the 
denſer, ſo as to diverge afterwards, 


Dem. Let GB and FD be the incident rays tend- 


ing towards A, and produce FB to L. Then as AB 


in the laſt Caſe was refracted into BF, GB will in 
this be refracted into BL, for the reaſons already gi- 
ven, having F for its focal point. Therefore, &c. 
L. E. D. | 

Cask. 9. Of diverging rays paſſing out of a denſer 
into a rarer medium thro? a concave ſurface of the den- 
{cr, in ſuch a manner as to continue diverging. 

Dem. Let AB, AD (fig. 2.) be two rays paſſing 
out of a denfer into a rarer medium, through the con- 
cave ſurface DB, whoſe centre of concavity is C. 


Draw CB, produce it to K, and let BL be the re · 


fracted ray; produce BL back to F, and draw n l 
parallel to CB meetin 
will ABC be the angle of incidence, of which FB 
. to its alternative and equal angle FGB, 
may be conſidered as the fine. The refracted ans! 
is LBK, or its equal CBF; of which BG, bein = 
pofite to its complement to two right ones BFG 15 
the fine. Now BF is to BG in the compound r; 
of BF to BA and of BA to BG: but BF 
as DF to DA; and becauſe of the parallel lines CB 
and FG, the triangles BCA, AGF, are fimilar . 
therefore BA is to AG as CA to AF, and conſe. 
1 BA is to BG as CA to CF. Therefore, &. 
WTO 10. Of converging rays paſſing out of a den. 
ſer into a rarer medium through a convex ſurface 
of the denſer, in ſuch manner as to continue con- 
verging. 

Du. Let HB, MD, be the incident rays tending 
towards the point A. Then will the oblique ray HB, 
for the reaſons already given, be refracted in BF, 
Therefore, &c. ©, E. D. 

Cask 11, Of diverging rays paſſing out of a rarer 
into a denſer medium through a concave ſurface of the 


denſer. | 
Let AB, AD (fig. 3.) be the incident 


nd ratio 


is to BA 


Dru. 
rays paſſing out of a rarer into a denſer medium, 
through the concave ſurface BD, whoſe centre of 
convexity is C, and ſuppoling the line CB drawn and 
produced to K, the refracted ray BL drawn and pro- 
duced back to F, and alſo FG drawn parallel to CB, 
ABC will be the angle of incidence; of which FB, be- 
ing oppoſite to its complement to two right ones BG, 
is the fine. The angle of refraction will be LBK, or 
its equa} FBC ; of which BG, being oppoſite to its 
equal and alternate one BFG, is the fine. Now FB 
is to BG in the compound ratio of FB to BA and 
of BA to BG. But (BD vaniſhing) FB is to BA as 
FD to DA, and becauſe of the parallel line-FG and 
CB, BA is to BG as CA to CF. Therefore, &c. 
NP. Z. DO. 8 

Cass 12. Of converging rays paſſing out of a rarer 
into a denſer medium through a convex ſurface of the 
denſer. 

Dem. Let HB, MD, be the incident rays tending 
towards A. the radiant point in the laſt caſe; then, as 
was explained above, BF will be the refracted ray. 
Therefore, &c. Q. E. D. ö 

Cas E 13. Of rays paſſing out of a rarer into a den- 
ſer medium from a point between the centre of con- 
vexity and the ſurface. 

Dzn. Let AB, AD (6g. 4.) be two rays paſſing 
out of a rarer into a denſer medium from the point A, 
which let be poſited between C the centre of convexity 
and the refracting ſurface BD; through B draw CK, 
and let BL be the refracted ray; produce BL back 
to F, anddraw FG parallel to BC. Then will ABC be 
the angle of incidence; of which BF, being oppoſite to 
its complement to two right ones BGF, is the fine. 
LBK will be the angle of refraction, or its edus 
FBC; of which BG, being oppoſite to its 2 
and equal one BFG, is the fine, But, as before, 


is to BG in a compound ratio of BF to BA and 0 
BA to BG; and (BD vaniſhing) 
to DA, and becauſe the hnes 


BF is to BA as DF 
CB and FG are 
| pa* 


g BC produced in G. Then Refrag; 


ds 


— 


AI 


selle Tee l. ; 


_— — 


— — — . — ö 


-zllel, BA is to BG as CA to CF. Therefore, convexity be 5 : now, becauſe we muſt make uſe of the Of 
. w 9. E.D | focal diſtance before we know it, let that be expreſſed ———— 


Cass 14. Of rays paſſing out of a denſer into a rarer 
medium towerds a point between the centre of con- 
vexity and. the ſurface, 4th 

Deu. Let the incident rays be MD, HB, tending 
towards A, from whence the other proceeded in the laſt 
caſe. Then, as in that caſe the refracted ray BL be- 
ing produced back paſſed through F, in this the re- 


19. 


{:aced ray itſelf, for the like reaſons as were given in 


the foregoing caſes, will paſs through that point. 
Therefore, &c. Q. E. D. els 

Cask 15. Of rays paſſing out of a rarer into a 
genſer medium from a point between the centre of con- 
vexity and the ſurface. 

Du. Let AB, AD (fig. 5.) be two diverging 
rays paſſing out of a denſer into a rarer medium thro! 
the refracting ſurface BD, whoſe centre of convexity 
is C, a point beyond that from whence the rays flow. 
Through B draw CK, and let BL be the refracted 
ray; produce it back to F, and draw FG parallel to 
BC, meeting BA produced in G. ABC will be the 
angle of incidence z of which BF, being oppoſite to its 
alternate and equal angle BGF, is the fine. The 
angle of refraction is LBK, or its equal FBC; of 
which BG, being oppoſite to its complement to, two 
right ones BFG, is the fine. But BF is to BG in 
the compound ratio of BF to BA and of BA to BG; 
and (BD vaniſhing) BF is to BA as DF to DA; 
and becauſe of the parallel lines CB and GF, the tri- 
angles AFG and ABC are ſimilar. BA therefore is to 
AG, as CA to AF; conſequently BA is to BA and 
AG together, that is, to BG, as CA is to CA and 
AF together, that is, to CF ; and therefore the focal 
diſtance, &c. ©, E. D. 

Casr 16. Of rays paſſing out of a denſer into a 
rarer medium towards a point between the centre of 
convexity and the ſurface, 

Dem. Let HB, MD, be the incident rays having 
for their imaginary focus the point A, which was the 
radiant in the laſt caſe; and let C the centre of con- 
vexity of the refracting ſurface be poſited beyond this 
point, Then will HB, for the reaſons already given, 
be refracted into BF, having the point F for its real 
focus, which was the imaginary one of the diverging 
rays AB, AD, in the former caſe. Therefore, as be- 
tore, the ratio compounded of that which the focal 
dillance bears to the diſtance of the imaginary focus of 
the incident rays, and of that which the diſtance be- 
tween the ſame imaginary focus and the centre bears 
to the diſtance between the centre and the focus, is 
equa] to the ratio which the fine of the angle of in- 
cicence bears to the fine of the angle of refraction, 
9. E. D. 

The firſt term in the foregoing proportion (viz. that 
in propoſition 3d) being always an unknown quantity, 
5 thoſe who are not well verſed in the uſe of ſuch pro- 
politions, may think it impoſſible to inveſtigate the 
focal diſtance of any refracting ſurface by it, we ſhall 
therefore exemplify in the following inſtance, by 
Which the manner of doing it in all others will clearly 
be 0 { . . . 
underitood, V. g. Let it be required to determine 
the focal diſtance of diverging rays paſſing out of air 
mo glals through a convex ſurface; and let the di- 
ance of the radiant point be 20, and the radius of 
2 


by ſome ſymbol or character as x: Then, becauſe by 
the aforeſaid propoſition the ratio compounded of that 
which the focal diftance bears to the diſtance of the 
radiant point (that is, in this ſuppoſition, of x to 20), 
and of the ratio which the diſtance of the ſame radiant 
point from the centre bears to the diſtance between the 
centre and the focus (in this caſe, of 25 to x—5), is 
equal to the ratio which the ſine of the angle of in- 
eidence bears to the fine of the angle of refraction 
(that is, of 17 to 11), we ſhall have, in the inſtance 
before us, the following proportion, viz. 
x :-20 
: 17: 11; and compounding them into 

25 5 x—{ 03. | 
one, which is done by multiplying the two firſt parts 
together, we have 25x: 20x—1CO : : 17 : 11, and 
muſtiplying the extreme terms, and middle terms to- 
gether 340z— 1700=275x, which equation after duc 
reduction gives x. 5 

In ſome caſes which might have been put, the 
quantity 65 would have been negative; and then the 
quotient ariſing from 1700, divided by that, would 
have been ſo too: that is, x the focal diſtance would 
have been negative; in which caſe, the focus muſt have 
been taken on the contrary fide of the ſurface to that 
on which it was ſuppoſed to fall in ſtzting the problem; 
that is, it muſt have been taken on the ſame fide with the 
radiant point; for in calling the diſtance between the 
centre and the focus x—5, it was ſuppoſed the focus 
would fall on the ſame fide with the centre, or on that 
which is oppoſite to the radiant point; becauſe other- 
wiſe that diſtance muſt have been expreſſed by x+5; 


as any one may ſee by inſpection of the 13th or 14th 


figure, in which the focus of diverging rays enterin 


a convex ſurface, is ſuppoſed to fail on the ſame fide 


with the radiant point. 

In like manner as this problem was performed, 2 
general theorem may be raiſed to ſolve it in all caſes 
whatſoever, by uſing characters inſtead of figures; as 
every one who is not unacquainted with algebraic ope- 
rations very well knows. 

See this done, and applied to the paſſage of rays 
through the ſurface of lenſes, in the following ſec- 
tion, 


A method of determining the point which a ray, 
entering a ſpherical ſurface at any given diftance 
from the vortex of it, converges to, or diverges 
from, after refraction at the ſame. From the Ap- 

fendix to Molineux t Dioptrics. 


«© PRO. To find the focus of any parcel of rays 
diverging from, or converging to, a given point in the 
axis of a ſpherical lens [ſurface], and inclined thereto 
under the ſame angle; the ratio of the fines in refrac- 
tion being known. 

« Let GL (fig. 6.) be the lens, P any point in 
its ſurface, V the pole [vertex] thereof, C the centre 
of the ſphere whereof it is a ſegment, O the object or 
point in the axis to or from which the rays do pro- 
ceed, OP a given ray; and let the ratio of refraction 
be as r to 53 make CR to CO as x tor for the im- 
merſion of a ray, or as r to for the emerlion, (that 
is, as the fines of the angles in the medium which the 
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ray enters, to their correſponding fines in the medium 
out of which it comes); and laying CR from C to- 
wards O, the point R ſhall be the ſame for all the 
rays of the point O. Then draw the radius PC (if 
need be) continued, and with the centre R and diſtance 
OP ſweep a touch of an arch, interſecting PC in Q; 
the line QR being drawn ſhall be parallel to the re- 
fracted ray, and PF being made parallel thereto ſhall 
interſect the axis in the point F; which is the focus 
ſought. Or make it as CQ: CP :: CR : CF, 
and CF ſhall be the diſtance of the focus from the 
centre of the ſphere. 

« Dem. Let fall the perpendiculars PX on the 
axis, CY on the given ray, and CZ on the refracted 
ray. By the conſtruction QF and PR are parallel, 
whence the triangles QRC and PFC are fimilar, and 
CR to QR, as CF to : that is, CR to OP, as CF 
to PF. Now CF: PF : : CZ : PX b fanilia tri- 
ano.; whence CR: OP:: CZ: PX, and CER: CZ:: 
OP: PX. Again, CR is to CO as the fines of refrac- 


tion by conſtruction; that is, as . to r, or r to 7; and 
as CR to CZ, ſo (C0. or—CR to — or —CZ 
and ſo is PO to PX: But as PO to PX, ſo CO to CY. 
Ergo, CY=— or -C; that is, CV to C is as thefines 


of refration; but CY is the fine of the angle of inci- 
dence, and CZ of the refracted angle. Ergo conſtat 
Propeſitis. 

« Hitherto we have conſidered only oblique rays; 
it now remains to add ſomething concerning rays pa- 
rallel to the axis: in this caſe the point O muſt be con- 
fidered as infinitely diſtant, and conſequently OP, OC, 
and CR are all infinite: and OP and OC are in this 
caſe to be accounted as always equal, (ſince they dif- 
fer but by a part of the radius of the ſphere GPVL, 
which. is no part of either of them): wherefore the ratio 
of CR to OP will be always the ſame, viz. as - to r 
for immerging rays, and as r to y for thoſe that 
emerge. And by this propoſition CF is to PF in the 
ſame ratio. It remains therefore to ſhew on the baſe 
CP how to find all the triangles CPF, wherein CF is 
to PF in the ratio given by the degree of refraction. 
This problem has been very fully confidered by the ce- 
lebrated Dr Wallis in his late treatiſe of Algebra, 
p. 258, to which we refer; but we ſhall here repeat 
the conſtruction thereof. (See fig. 7. 8.) 

« Let GPVL be a lens, VC or PC the radius of 
its ſphere, and let it be required to find all the points 
Ff; f; fuch as & may be to PF in the given ratio of f to 
for immerging rays, or as r to for the emerging. 


Divide CV in K, and continue CV to F, that CK 


may be to VK, and CF to VF, in the propoſed ratio. 


Then divide KF equally in the point a, and with that 
centre ſweep the circle FRF; this circle bein 
drawn, gives readily all the foci of the parallel rays 
OP, OP. For having continued CP till it interſect 
the circle in F, PF ſhall be always cqual to VF; the 
diſtance of the focus of each reſpective parcel of rays 
OP trom the vertex or pole of the lens. 

« To demonſtrate this, draw the pricked line VF, 


and by what is delivered by Dr Wallis in the above- 


cited place, VF and CF will be always in the ſame 
ropoſed ratio. Again, V/ being made equal to PF, 
CF and Cf will be likewiſe equal, as are CP, VC; 


to what they were in approaching it in the directions 


F behind it: and this point is called the rincipal 
focus ; the diſtance of which, from the middle of the 


LY 
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and the angles PC, VCF, being ad vert ce | 

equal: Wherefore PF will be 954 to 8 
ſequently CF to E/ ia the ſame ratio as CF to VF. 4 
whence, and by what foregoes, the points JF * 


the ſeveral reſpective foci of the ſeveral pai 
OP, OP. & E. D. OT Ow 


s 2. Of Glaſs. 


Grass may be ground into eight diff, 
leaſt, for — or purpoſes, Viz, N 2 2 

1. A plane: glaſt, which is flat on both ſides, and of 
equa] thicknels in all its parts, as A. 

2. A plano-convex, which is flat on one ſide, and 
convex on the other, as B. 

8 A double-convex, which is convex on both ſides, 
as C. 

4+ A plano-concave, which is flat on one fide, and 
concave on the other, as D. 

5. A. double concave, which is concave on both ſides, 
as E. 

6. A meniſcus, which is concave on one ſide, and 
convex on the other, as F. 

7. A flat plano. convex, whoſe convex fide is ground 
into ſeveral little flat ſurfaces, as G. 

8. A priſm, which has three flat fides, and when 
viewed endwiſe appears like an equilateral triangle, as 


H 


Glaſſes ground into any of the ſhapes B, C, D, E, 
F, are generally called /enſes. 

A right line LIK, (fig. 9.) going perpendicular. 
ly through the middle of a lens, is called the axis f 
the lens. | 

A ray of light Gh, (fig. 10.) falling perpendicularly on 
a plane glaſs EF, will paſs thro” the glaſs in the ſame 
direction hz, and go out of it into the air in the ſame 
right courſe H. 

A ray of light AB, falling obliquely on a plane 
glaſs, will go out of the glaſs in the ſame direction, 
but not in the ſame right line: for in touchiag the 
glaſs, it will be refracted in the line BC; and in lea- 
ving the glaſs, it will be refracted in the line CD. 

A ray of light CD, (fig. 11.) falling obliquely on 
the middle of a convex glaſs, it will go forward in the 
ſame direction DE, as if it had fallen with the 
ſame degree of obliquity on a plane glaſs ; and will 
go out of the glaſs in the ſame direction with which it 
entered: for it will be equally refracted at the points 
D and E, as if it had paſſed through a plane ſurface. 
But the rays CG and CI will be fo refracted, as to 
meet again at the point F. Therefore, all the rays 
which flow from the point C, ſo as to go through 
the glaſs, will meet again at F; and if they go far- 
ther onward, as to L, they croſs at F, and go for- 
ward on the oppoſite ſides of the middle ray CDEF, 


HF and KF. | 
When parallel rays, as ABC, (fig. 12.) fall direct · 

ly upon a plano convex glaſs DE, and pals throught 

it, they will be ſo refracted, as to unite in a point 


glaſs, is called the focal diſtance, which is equal to 
twice the radius of the ſphere of the glaſs's convexity- 


And, f 11 dj ectly 
1 : ir 
Wheñ parallel rays, as ABC, (fig. 13.) fa vpon 
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ba en ſides, and paſs through it ; they will be ſo refracted, 


=: ©: 1 
on a glaſs DE, which is equally convex on both 


up 


— zs to meet in a point or principal focus /) whoſe di- 


ſtance is equal to the radius or ſemidiameter of the 
ſphere of the glaſs's convexity. But if a glaſs be more 
convex on one fide than one the other, the rule for 
finding the focal diſtance is this: As the ſum of the 
ſemidiameters of both convexities is to the ſemidiame- 
ter of either, ſo is double the ſemidiameter of the other 
to the diſtance of the focus. Or divide the double 
roduct of the radii by their ſum, and the quotient 
will be the diſtance ſought. | 
Since all thoſe rays of the ſun which paſs through a 
convex glaſs are collected * erp in its focus, the 
force of all their heat is collected into that part; and 
is in proportion to the common heat of the ſun, as the 


area of the glaſs is to the area of the focus. Hence we 


ſce the reaſon why a convex glaſs cauſes the ſun's rays 
to burn after paſſing through it. 

All theſe rays croſs the middle ray in the focus /, 
and then diverge from it, to the contrary ſides, in the 
ſame manner F/ G, as they converged in the ſpace 
E in coming to it. c 

If another glaſs FG, of the ſame convexity as DE, 
be placed in the rays at the ſame diſtance from the fo- 
cus, it will refract them ſo, as that, after going out 
of it, they will be all parallel, as abc; and go on in 
the ſame manner as they came to the firſt glas DE, 
thro* the ſpace ABC; but on the contrary ſides of the 
middle ray B/: for the ray ADF will go on from 
in the direction / Ga, and the ray CE, in the direc- 
tion fFc; and fo of the reſt. | 

The rays diverge from any radiant point, as from a 
principal focus: Therefore if a candle be placed at /, 
in the focus of the convex glaſs FG, the diverging rays 
in the ſpace F/ G will be fo refracted by the glaſs, as 
that, after going out of it, they will become parallel, 
as ſhewn 1n the ſpace c ba. 

If the candle be placed nearer the glaſs than its fo- 
cal diſtance, the rays will diverge after paſſing thro” 
the glaſs more or leſs as the candle is more or Teſs di- 
ſtant from the focus. 

If the candle be placed farther from the glaſs than 
its focal diſtance, the rays will converge after paſſing 
thro' the glaſs, and meet in a point, which will be 
more or leſs diſtant from the glaſs as the candle is 
nearer to or farther from its focus: and where the rays 
mect, they will form an inverted image of the flame of 
the candle; which may be ſeen on a paper placed in 
the meeting of the rays. 

Hence, if any object ABC (fig. 15.) be placed be- 
yond the focus F of the convex glaſs def, ſome of the 
rays which flow from every point of the object, on the 
lide next the glaſs, will fall upon it; and after paſſing 
through it, they .will be converged into as many 
points on the oppoſite fide of the glaſs, where the 
image of every point will be formed, and conſequently 
the image of the whole object, which will be inverted. 
Thus, the rays Ad, Ae, Af; flowing from the point A, 
will converge in the ſpace 4af; and by meeting at a, 
wil there form the image of the point A. The rays 
Bb, Be, BY, flowing from the point B, will be united 
at 6 by the refraction of the glaſs, and will there form 
the in.zpe of the point B. And the rays Cd, Ce, C/, 

vwing from the point C, will. be united at c, where 


at both. 


E . 
they will form the image of the point C. And ſo of 


The rays which flow from every particular point of the 
object, and are united again by the glaſs, are called 
penoils of rays. 

If the object ABC be brought nearer to the glaſs, 
the picture abc will be removed to a greater diſtance. 
For then more rays flowing from every ſingle point, 
will fall more diverging upon the glaſs; and therefore 
cannot be ſo ſoon collected into the correſponding 
points behind it. 
the object ABC (fig. 16.) be equal to the diſtance 
eB of the focus of the glaſs, the rays of each pencil 
will be ſo refracted by paſſing through the glaſs, that 
tbey will go out of it parallel to each other; as 4, 
eH, fh, ha the point C; 46, eK, FD, from the 
point B; and d K, E, VL, from the point A: and 
therefore, there will be no picture formed behind the 

laſs. 

If the focal diſtance of the glaſs, and the diſtance 
of the object from the glaſs, be known, the diſtance 
of the picture from the glaſs may be found by this 
rule, viz, Multiply the diſtance of the focus by the 
diſtance of the object, and divide the product by their 
difference; the quotient will be the diſtance of the 
picture. 

The picture will be as much bigger or leſs than the 
object, as its diſtance from the glaſs is greater or leſs 
than the diftance of the object. For, as Be (fig. 15.) 
is toeB, fois AC to ca. So that if ABC be the ob- 
ject, c ba will be the picture; or if c A be the object, 
ABC will be the picture. 


fraQion by any lens, whatever be its form or matter, 
Mr Rowning gives the following method. © Sup- 
poſe GH (fig. 14.) to be a given lens, and E a point 
in its axis from whence the diverging rays EL, &c. 
fall upon the lens, AL, the radius of the firſt convex- 
ity, and CK that of the ſecond ; let LK/ be the di- 
rection of the diverging ray EL after its refraction at 
the firſt ſurface, and KF its direction after refraction 
Then will F be the focus of the rays after 
their firſt refraction, and F the point they will meet in 
after both. Let BD be the thickneſs of the lens, and 
let the proportion which the fine of the angle of inci. 
dence bears to the fine of the angle of refraction be 
expreſſed by the ratio of Ito R. Call EB, d; BD, z; 
AB, r; CD, s; Bf, x; DF, y: Now, to find / their 
focus after refraction at L where they enter the firſt 
ſurface of the lens, comes under the third propoſition. 
abovementioned: according to which the ratio com- 
pounded of x, the focal diſtance ſought, to , the di- 
tance of the radiant point; and of d-+7, the diitance 
between the ſame point and the centre, to x, the di- 
ſtance between the centre and the focus, is as Ito R; 
compounding theſe two ratios therefore (that is, multi- 
plying them together)-we have dx-prx: d d:: Ti R; 
which proportion being W into an equation, and 
E 

duly reduced, gives x5——5-5= 
Thus having found the diftance BZ and conſequent- 
ly the point /i to which the rays converge from L, we 
muſt proceed to tind F, thai to which they will con— 
verge after having paſſed through K, where they ſuffer 
2 


Conſequently, if the diſtance of 
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For determining the progreſs of the rays af Hou to find 
1 n ee the focus ot 


any lens. 
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a ſecond refraction: this comes under the ſame propo- tion to them. 
ſition. But, if we would uſe the ſame letters as before, 
to expreſs the proportion which the fine of the angle 
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of incidence bears to that of the angle of refraQtion, 
they muſt be put one for the other; becauſe, when 
rays paſs out of a denſer into a rarer medium, the fine 
of the angle of incidence bears the ſame proportion to 
the fine of the angle of refraction, that the fine of the 
angle of refraction does to the fine of the angle of in- 
cidence, when they paſs out of a rarer into a denſer. 
This being obſerved, by the aforeſaid propoſition, we 
ſha!l have the ratio compounded of y, the focal diſtance, 


to LK the imaginary focus in the inci- 


dent rays, and of Tie diſtance be- 


tween the imaginary focus and the centre, to N, the 


diſtance between the centre and the focus, as R to I. 


Which equation, if we reduce the mixed quantities 
Ir Idr 


E and e 7 09 PEA. into im- 


proper fractions, will ſtand thus: 


Ldr—14t+Rdt+Rrt outer coat, is called the ſclerotica; the reſt, DEFG, the fg. 
n cornea, Next within this coat is that called the che- I 
and 2: R: I. 22 which ſerves as it were for a lining to the n od 
2 D other, and joins with the iris, n, nn. The iris is G. 
Ir Lent K 7T N — . compoſed of two ſets of muſcular fibres; the one of 1 9 1 


And, compounding theſe ratios, we have 


And throwing out the two equal denominartors 14 — 
RAI Rx, and Ida - RA - Rx, and multiply ing extremes 
together and means together, we have IId y— IIA H 
I Rdiy+IRrtz+Idsy —-IRdg —IRrvy=IRdry—IRaty 
TKR +RRriy+IRdri—IRdts R Ra. RR 
5 ets . 8 IRdri—IRgts 
which equation being reduced, gives y= IIZ IA 


＋R RAA R Rx. 

Tz Rat IRT II —IRA— IR- IRA. RR 
RRxt. 

- This theorem may be applied to all caſes whatever; 
even to plane ſurfaces mutatis mutandit, v. g. the ra- 
dius of a concave ſurface being negative (as lying 
the contrary way) with reſpe& to that of a convex, 
and the radius of a plain ſurface being an infinite line. 
If we would apply this theorem to a concave ſurface, 
we mult change all the ſigns of thoſe members where- 
in the ſymbol expreſſing the radius of that ſurface oc- 
curs; and if to a plane ſurface, all the members which 
involve the radius muſt be conſidered as infinite quan- 
tities: that is, all, except them, mutt be {truck out of 
the equation as nothing. So, likewiſe, if we would 
have it extend to other rays beſides diverging ones, 
the point where converging rays would meet, lying 
on the contrary bde to that from whence the diverging 
ones were ſuppoted to flow, its diftance muſt be made 
negative; and the diſtance where parallel rays meet 
being infinite, it is only chauging the ſigns of all 
thoſe members in which 4 is found, if the rays are 
ſuppoſed converging; or making thoſe members infi- 
nite, in caſe the rays are ſuppoſed parallel; which is 
done by {triking out all the reſt, as bearing no propor- 


Havixc deſcribed how the rays of light 
from objeQs, and paſſing through e, as 8 
collected into points, and form the images of the ob- 
jecte ; it will be eaſy to underſtand how the rays are 
affected by paſſing through the humours of the eye 
and are thereby collected into innumerable points on 
the bottom of the eye, and thereon form the images 
of the objects which they flow from. For, the differ. 
ent humours of the eye, and particularly the cry al. 
line humour, are to be confidered as a convex glaſs; 
and the rays in paſſing through them to be affected in 
the ſame manner as in paſſing through a convex glaſs, 
A deſcription of the coats and humours, &c. has been 
given at large in anatomy: but for the reader's con- 
venience in this place, we ſhall repeat in a few words 
as much of the deſcription as will be ſufficient for our 
preſent purpoſe. 

The eye is nearly globular. 
coats and three humours. 


circular form, which contracts the hole in the middle 
called the pupil, when the light would otherwiſe be 


Jo ory 22 — 2.2 on WO for the eye; and the other of radial fibres, 

9 tending every where from the circamference of the iris 

2 He nin „: R: I. towards the middle of the pupil; which fibres, by 
— r 


their contraCtion, dilate and enlarge the pupil when 
the light is weak, in order to let in the more of its 
rays. The third coat is only a fine expanſion of the 
optic nerve L, which ſpreads like net - work all over 
the inſide of the choroides, and is therefore called the 
retina; upon which are painted (as it were) the ima- 
ges of all viſible objects, by the rays cf light which 
either flow or are reflected from them. 

Under the cornea is a fine tranſparent fluid like wa- 
ter, which is therefore called the aqueous humour. It 
gives a protuberant figure to the cornea, fills the two 
cavities 9277 and un, which communicate by the pu- 
pil P; and has the ſame limpidity, ſpecific gravity, and 
refractive power, as water. At the back of this lies 
the cryſtalline humour II, which is ſhaped like a 
double convex glaſs; and is a little more convex on 
the back than the fore part, It converges the rays, 
which paſs through it from every viſible object to its 
focus at the bottom of the eye. This humour is tranl- 
parent like cryſtal, is much of the conſiſtence of hard 
jelly, and exceeds the ſpecific gravity of water in the 
proportion of 11 to 10. It is incloſed in a fine tranl- 
parent membrane, from which proceed radial fibres 
o o, called the /igamentum ciliare, all around its edge; 
and join to the circumference of the iris. 

At the back of the cryſtalline, lies the vitreous hu- 
mour KK, which is tranſparent like glaſs, and 1s 
largeſt of all in quantity, filling the whole orb of the 
eye, and giving it a globular ſhape. Tt is much of 
a conſiſtence with the white of an egg, and very 
little exceeds the ſpecific gravity and refractive power 
of water. „ 


As every point of an object ABC, (i574. 1 * 


r. It conſiſts of three ple 
The part DHHG of the ccx. 
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of out rays in all directions, ſome rays, from every point 

\a(tion+ on the ide next the eye, will fall upon the cornea be- 

tween E and F; and by paſſing on thro? the humours 

and pupil of the eye, they will be converged to as 

many points on the retina or bottom of the eye, and 

will thereon form a diſtinct inverted picture cb of the 

bje 

*. point A of the object, will be converged to the 

oint a on the retina; thoſe from the point B will be 

converged to the point 5; thoſe from the point C will be 

converged to the point c; and fo of all the interme- 

diate points ; by which means the whole image abc 

is formed, and the object made viſible : altho' it muſt 

be owned, that the method by which this ſenſation is 

carried from the eye by the optic nerve to the common 

ſenſory in the brain, and there diſcerned, 1s above the 
reach of our comprehenſion, 

But that viſion is effected in this manner, may be 
demonſtrated experimentally, Take a bullock's eye 
whilſt it is freſh 3 and having cut off the three coats 
from the back part, quite to the vitreous humour, 
put a piece of white paper over that part, and hold 
the eye towards any bright object, and you will ſee 

4 an inverted picture of the object upon the paper. 

Fly weſcee Since the image is inverted, many have wondered 
j:; up- why the object appears upright. But we are to con- 
git, ſider, 1. That inverted is only a relative term: and, 
2. That there is a very great difference between the 
real object and the means or image by which we per- 
ceive it, When all the parts of a diſtant proſpect are 
painted upon the retina, they are all right with re- 
ſpect to one another, as well as the parts of the pro- 
ſpect itſelf ; and we can only judge of an object's be- 
ing inverted, when it is turned reverſe to its natural 
polition with reſpe& to other objects which we ſee 
and compare it with, —If we lay hold of an upright 
ſtick in the dark, we can tell which is the upper or 
lower part of it, by moving our hand downward or 
upward ; and know very well that we cannot feel the 
upper end by moving our hand downward. Jult ſo 
we find by experience, that upon direQing our eyes 
towards a tall object, we cannot ſee its top by turning 


our eyes downward, nor its foot by turning our eyes 


upward ; but muſt trace the object the ſame way by 
the eye to fee it from head to foot, as we do by the 
hand to feel it; and as the judgment is informed by 
the motion of the hand in one cafe, fo it is alſo by the 
motion of the eye in the other. 

In fig. 2. is exhibited the manner of ſeeing the 
— object ABC, by both the eyes D and E at 
nee. 

When any part of the image cba falls upon the op- 
tie nerve L, the correſponding part of the object be- 
comes inviſible. On which account, nature has wiſe- 
ly placed the optic nerve of each eye, not in the 
middle of the bottom of the eye, but towards the ſide 
next the noſe; ſo that whatever part of the image falls 
upon the optic nerve of one eye, may not fall upon 
the optic nerve of the other. Thus the point a of the 
(age cba falls upon the optic nerve of the eye D, 
ut not of the eye E; and the point c falls upon the 
Ptie nerve of the eye E, but not of the eye D: and 


therefore, to both eyes taken together, the whole ob- 
iet ABC is vigble,” xy 


he nearer that any object is to the eye, the larger 


& Thus, the pencil of rays qr s that flows from 
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is the angle under which it is ſeen, and the magni- 


tude under which it appears. 'Thus to the eye D, RefraQtions 


(fg. 3.) the objet ABC is ſeen under the angle 
PC; and its image cba is very large upon the re- 
tina: but to the eye E, at a double rr} why the ſame 
object is ſeen under the angle ApC, which is equal 
only to half the angle APC, as is evident by the fi- 
gure. The image ha is likewiſe twice as large in 
the eye D, as the other image cba is in the eye E. 
In both theſe repreſentations, a part of the image falls 
on the optic nerve, and the obje& in the correſpond- 
ing part is inviſible, _ 

As the ſenſe of ſeeing is allowed to be occaſioned 
by the impulſe of the rays from the viſible object up- 
on the retina of the eye, and forming the image ot 
the object thereon, and that the retina is only the ex- 
panſion of the optic nerve all over the choroides ; it 
ſhould feem ſurpriſing, that the part of the image 
which falls on the optic nerve ſhould render the like 
part of the object inviſible ; eſpecially as that nerve 
is allowed to be the inſtrument by which the impulſe 


and image are conveyed to the common ſenſory in the - 


brain. 


correſponding part of the object is rendered inviſible, 
is plain by experiment. For if a perſon fixes three 
8 A, B, C, (fig. 4.) upon a white wall, at the 

eight of the eye, and the diſtance of about a foot 
from each other, and places himſelf before them, ſhut - 
ting the right eye, and direQing the left towards the 
patch C, he will ſee the patches A and C, but the 
middle patch B will diſappear. Or, if he ſhuts his 
left eye, and directs the right towards A, he will ſee 
both A and C, but B will diſappear; and if he di- 
rects his eye towards B, he will fee both B and A, 
but not C. For whatever patch is directly oppo- 
fite to the optic nerve N, vaniſhes, 'This requires a 
little practice, after which he will find it eaſy to direct 
his eye ſo as to loſe the fight of whichever patch he 
pleaſes. 


This experiment, firſt tried by M. Mariotte, occa- Diſp1 
ſioned a new hypotheſis concerning the ſeat of viſion, concerning 


which he ſuppoſed not to be in the retina, but in the the ſeat of 
Vihnon. 


choroides. An improvement was afterwards made up- 
on it by M. Picard, who contrived that an object 
ſhould diſappear when both the eyes were kept open. 
He faſtened upon a wall a round white paper, an inch 
or two in diameter; arid by the fide of it he fixed two 
marks, one on the right hand, and the other on the 
left; each at about 2 feet diſtance from the paper, and 
ſomewhat higher. He then placed himſelf directly 
before the paper, at the diſtance of ꝙ or io feet, and 
putting the end of his finger over againſt both his 
eyes, ſo that the left-hand mark might be hid from 
the right eye, and the right-hand mark from the left 
eye. Remaining firm in this poſture, and lookin 
ſteadily, with both eyes, on the ead of his finger, the 
paper which was not at all covered by it would total- 
ly diſappear. This, he ſays, is the more ſurpriſing, 
becauſe, without this particular encounter of the op- 
tic nerves, where no viſion is made, the paper will 
appear double, as is the caſe when the finger is not 
rightly placed. 

M, Marriotte obſerves, that this improvement on 

8 | hie 


That the part of the image which falls upon the Prove 
middle of the optic nerve is loſt, and conſequently the experiment. 
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N 
his experiment, by M. Picard, is ingenious, but dif- 
ficult to execute, fince the eyes muſt be conſiderably 
rained in looking at any object ſo near to them as four 
inches; and propoſes another not leſs ſurprifing, and 
more eaſy. Place, ſays he, on a dark ground, two 
round pieces of white paper, at the ſame height, and 
three feet from one another; then place yourſelf op- 

oſite to them, at the diſtance of 12 or 13 feet, and 
hold your thumb before your eyes, at the diſtance of 
about eight inches, ſo that it may conceal from the 
right eye the paper that is to the left hand, and from 
the left eye the paper to the right hand. Then, if you 
look at your thumb ſteadily with both eyes, you will 
loſe fight of both the papers; the eyes being ſo diſpo- 
ied, that each of them receives the image of one of the 
papers upon the baſe of the optic nerve, while the 
ether 1s intercepted by the thumb. 

M. Le Cat purſued this curious experiment a little 
farther than M. Marriotte had done. In the place of 
the ſecond paper, he fixed a large white board, and 
obſerved, that at a proper diſtance he loſt fight of a 
circular ſpace in the centre of it. He alſo obſerved 
the ſize of the paper which is thus concealed from the 
fight, correſponding to ſeveral diſtances, which enabled 
him to aſcertain ſeveral circumſtances relating to this 
part of the ſtructure of the eye more exactly than had 
been done before. 

The manner in which this curious experiment is 
now generally made, and which is both the eaſieſt with 
reſpect to the eye, and the moft indiſputable with re- 
ſpeR to the fact, is the following. Let three pieces of 
paper be faſtened upon the fide of a room, about two 
ſeet aſunder; and let a perſon place himfelf oppoſite to 
the middle paper, and, beginning near to it, retire gra- 
doally backwards, all the while keeping one of his 
eyes ſhut, and the other turned obliquely towards that 
outſide paper which is towards the covered eye, and 
he will find a fituation (which is generally at about 
ve times the diſtance at which the papers are placed 
trom one another), where the middle paper will entire- 
ly diſappear, while the two outermoſt continue plainly 
vihblez becauſe the rays which come from the middle 
paper will fall upon the retina where the optic nerve 
is inſerted. 

It will not ſurpriſe any perſon, even thoſe who are 
the ſtrongeſt advocates for the retina being the place 
at which the pencils of rays are, terminated, and con- 
fequentiy the proper ſeat of viſion, that M. Mariotte 
was led by this remarkable obſervation to ſuſpe& the 
contrary, He not only did ſa; but, in conſequence 
of attentively confidering the ſubject, a variety of 
other arguments in favour of the choroides occurred 
to him, particularly his obſervation, that the retina 1s 
tranſparent, as well as the cryſtalline, and other hu— 
mours of the eye, which he thought could only enable 
it to tranſmit the rays farther; and he could not per- 
ſuade himſelf that any ſubſtance could be conſidered as 
being the termination of the pencils, and the proper 
ſeat of viſion, at which the rays are not ſtopped in 
their progreſs, 

He was farther confirmed in his opinion of the ſmall 
degree of ſcuſibility in the retina, and of the greater 


(A) M. Muſſchenbroeck ſays, that in many animals, as the lion, camel, bear, ox, ſtag, ſheep, dog, 
many birds, the choroides is not black, but blue, green, yellow, or ſome other colour. Iutreductie, 
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ſenſibility of the chotoides, by obſerving that the pu- 


pil dilates itſelf in the ſhade, and contracts itſelf in a Refr 


great light; which involuntary motion, he thought 
was a clear proof that the fibres of the iris are az 
tremely ſenſible to the action of light; and this part 
of the eye is only a continuation of the choroides (4 
He alſo thought that the dark colour of the choroides 
was intended to make it-more ſuſceptible of the imprel- 
ſion of light. 

M. Pecquet, in anſwer to M. Mariotte's obſervation 
concerning the tranſparency of the retina, ſays, that 
it is very imperfectly ſo, reſembling only oiled paper 
or the horn that is uſed for lanterns; and beſides, that 
its whiteneſs demonſtrates it to be ſufficiently opaque 
for Ropping the rays of light, as much as is neceſſary 
for the purpoſe of vifion ; whereas, if viſion be per. 
formed by means of thoſe rays which are tranſmitted 
through ſuch a ſubſtance as the retina, it muſt be very 
indiſtinct. 

As to the blackneſs of the choroides, which M. Mar- 

riotte thought to be neceſſary for the purpoſe of vi. 
ſion, M. Pecquet obſerves, that it is not the ſame in 
all eyes, and that there are very different ſhades of it 
among the individuals of mankind, as alſo among birds, 
and ſome other animals, whoſe choroides is generally 
black; and that in the eyes of lions, camels, bears 
oxen, ſtags, ſheep, dogs, cats, and many other ani- 
mals, that part of the choroides which is the moſt ex- 
poſed to light, very often exhibits colours as vivid as 
thoſe of mother of pearl, or of the iris. He admits 
that there is a defect of viſion at the inſertion of tbe 
optic nerve ; but he thought that it was owing tv the 
blood-veſſels of the retina, the trunks of which are ſo 
large in that place as to obſtruct all viſion. 

To M. Pecquet's objection, founded on the opacity 
of the retina, M. Marriotte obſerves, that there muſt 
be a great difference betwixt the ſtate of that ſubſtance 
in living and dead ſubjects; and as a farther proof of 
the- tranſparency of the retina, and the power of the 
choroides beyond it to reflect light, he ſays, that if a 
lighted candle be held near to a perſon's eyes, and a 
dog, at the diſtance of eight or ten ſteps, be made to 
look at him, he would ſee a bright light in the dog's 
eyes, which he thought to proceed from the reflection 
of the light of the candle from the choroides of the 
dog, ſince the ſame appearance cannot be produced in 
the eyes of men, or other animals, whoſe choroides is 
black. 

To M. Pecquet's remark concerning the blood vel- 
ſels of the retina, M. Marriotte obſerves, that they are 
not large enough to prevent viſion in every part of the 
baſe of the nerve, ſince the diameter of each of the two 
veſſels occupy no more than + part of it. Beſides, if 
this were the cauſe of this want of viſion, it would 
vaniſh gradually, and the ſpace to which it is confined 
would not be ſo exactly terminated as it appears to 
be. | 

We muſt add, that M. Pecquet alſo obſerved, that 
notwithſtanding the inſenſibility of the retina at the 
inſertion of the optic nerve when the light is only "ue 
derate ; yet that luminous objects, ſuch as 2 bright 


candle placed at the diſtance of four or five paces, WP 


cat, and 
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ich a white paper would; for that this ſtrong light 
ry be verceived though the picture fall on 4 baſe 
of the nerve. © I cannot help ſuſpecting, however, 
(ſays Dr Prieftley), that M. Pecquet did not make 
this obſervation with ſufficient care, A large candle 
makes no impreſſion on that part of my eye, though 
it is by no means able to bear a ſtrong __— 
The common opinion was alſo favoured by the ana- 

tomical deſcription of ſeveral animals by the members 
of the French academy, and particularly their account 
of the ſea-calf and porcupine; in both of which the 
optic nerve is inſerted in the very axis of the eye, ex- 
exadly oppoſite to the pupil, which was thought to 
leave no room to doubt, but that in theſe animals the 
retina is perfectly ſenſible to the impreſſion of light at 
the inſertion of the nerv Hut this obſervation may 
deſerve to be reconſidered. 

M. De la Hire took part with M. Pecquet, arguing 
in favour of the retina from the analogy of the ſenſes, 
ia all of which the nerves are the proper ſeat of ſenſa- 
tion, This philoſopher, however, ſuppoſed that the 
choroides receives the impreſſions of images, in order 
to tranſmit them to the retina. 

M. Perrault alſo took the part of M. Pecquet againſt 
M. Marriotte, and in M. Perrault's works we have ſe- 
veral letters that paſſe between theſe two gentlemen 
upon this ſubject. ä 2 

This diſpute about the immediate inſtrument of vi- 
ſion was revived upon the occaſion of an odd experi- 
ment of M. Mery, recorded in the memoirs of the 
French academy for 1704. He plunged a cat in wa- 
ter, and expoſing her eye to the ſtrong light of the ſun, 
obſerved that the pupil was not at all contracted by it; 
from which he concluded, that the contraction of the 
iris is not produced by the action of the light, but by 
ſome other circumſtance, For he contended that the 
eye receives more light in this ſituation than in the 
open air, At the ſame time-he thought he obſerved 
that the retina of the cat's eye was tranſparent, and 
that he could ſee the opaque choroides beyond it; 
from which he concludes, that the choroides is the ſub- 
tance intended to receive the rays of light, and to be 
the chief inſtrument of viſion. But M. De la Hire re- 
plies to this argument of M. Mery, in a memoir for 
the year 1709, p. 119; in which he endeavours to 
ſhew that fewer rays enter the eye under water, and 
that in thoſe circumſtances it is not ſo liable to be af- 
fected by them. Beſides, it is obvious to be remark- 
ed, that the cat muſt be in great terror in this ſitua- 
noa; and being an animal that has a very great vo- 
Juntary power over the muſcles of the iris, and being 
now extremely attentive to every thing about her, ſhe 
might keep her eye open notwithſtanding the action 
of the light upon it, and though it might be very pain- 
ful to her, We are informed, that when a cat is pla- 
ced in a window through which the ſun is ſhining, and 
conſequently her iris nearly cloſed, if ſhe hear a ruſt- 

ing, like that which is made by a mouſe, on the out- 

e of the window, ſhe will immediately open her eyes 
to their greateſt extent, without in the leaſt turning 
her face from the light. 

Le Cat took part with M. Marriotte in this con- 
troverly, it being peculiarly agreeable to this general 


bypotheſis, viz, that the pia mater, of which the cho» 
ol, VII. 4 : 


I C 8. 


roides is a production, and not the nerves themſelves, 


the change which takes place in the eyes of old peo- 
ple (the choroides growing leſs black with age) fa- 
voured his hypotheſis, as they do not ſee with that di- 
ſtinctneſs with which young perſons do. M. Le Cat 
ſuppoſed that the retina anſwers a purpoſe fimilar to 
that of the ſcarf-ſkin, covering the papillæ pyramidales, 
which are the immediate organ of feeling, or that of 
the porous membrane which covers the glandulous pa- 
pillz of the _ The retina, he ſays, receives the 
impreſſion of li 
proper organ, Put is not itſelf ſenſible of it. 

It muſt be obſerved, that M. Le Cat had diſcover- 
ed that the pia mater, after cloſely embracing and con- 
ſtringing the optic nerve at its entrance into the eye, 
divides into two branches, one of which cloſely lines the 
cornea, and at length is loft in it, while the ſecond 
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is the proper inſtrument of ſenſation. He thought that RefraOion. 
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e 
t, moderates it, and prepares it for its 


branch makes what is called the choroides, or uvea. He 


alſo ſhewed that the ſclerotica is an expanſion of the du- 
ra mater; and he ſent diſſeQions of the eye to the royal 
academy of ſciences in 1739, to prove theſe aſſertions, 
and ſeveral others which he had advanced in his Traite 
des Sens, that were contrary to the opinions of the 
celebrated Winſlow. 

To theſe arguments in favour of the choroides, al- 
leged by thoſe gentlemen among whom the ſubje& was 
firſt diſcuſſed, Dr Prieſtley in his hiſtory adds the fol- 
lowing that had eſcaped their notice, but which were 
ſuggeſted to him by his friend Mr Michell. 

In order that viſion be diſtin, the pencils of rays 
which iſſue from the ſeveral points of any object, muſt 
be collected either accurately, or at leaſt very nearly, 
to correfponding points in the eye, which can only be 
done upon ſome uniform ſurface. But the retina being 
of a conſiderable thickneſs, and the whole of it being 
uniformly nervous, and at leaſt nearly, if not perfectly, 


tranſparent, preſents no particular ſurface; ſo that, in 


whatever part of it the pencils be ſuppoſed to have 
their foci, the rays belonging to, them will be ſepara- 
ted from one another, 4 or after they arrive 
there, and conſequently viſion would be confuſed. 

If we ſuppoſe the ſeat of viſion to be at the nearer 
ſurface of the retina, and the images of objects be 
formed by direct rays, a conſiderable degree of confu- 
ſion could not but ariſe from the light reflected by the 
choroides, in thoſe animals in which it is white, or co- 
loured. On the other hand, it would be impoſſible that 
viſion ſhould be performed at this place by light re- 


flected from the choroides, becauſe in many animals it 


is perfectly black, and reflects no light at all; and yet 
ſuch animals ſee even more diſtinctly than others. And 
we cannot but ſuppoſe that, in whatever manner vi- 
ſion is effected, it is the ſame in the eyes of all ant- 
mals. PER 


If the ſeat of viſion be at the farther ſurface of the 


retina, and it be, performed by direct rays, a white 
choroides could be of no uſe; and if it were by reflec- 


ted rays, a black one could not anſwer the purpoſe. 


It is likewiſe an argument in favour of the choroides 
being the organ of viſion, that it is a ſubſtance which 


receives a more diſtinct impreſſion from the rays of 


light than any other membrane in any part of the ani- 
mal ſyſtem, excepting (and perhaps not excepting ) 
that white cuticle which lies under the ſcales of fiſhes; 

31 C whereas 


— 
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whereas the retina is a ſubſtance on which the light calculated by Danicl Bernoulli, in the following man 
makes an exceedingly faint impreſſion, and N no ner. He placed a piece of money O, fig. 1, u nat 4 
impreſſion at all; ſince light, in paſſing out of one the flour; and then ſhutting one of his eyes, and — 
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tranſparent medium into another immediately conti- 
guous to it, ſuffers no refraQtion or reflection, nor are 
any of the rays abſorbed, unleſs there is ſome differ- 
ence in the refracting power of the two media, which 
probably is not the caſe between the retina and the vi- 
treous humour, which is in contact with it. And 
wherever the light is not affected by the medium it 
falls upon, we can hardly ſuppoſe. the medium to re- 
ceive any impreſſion from the light, the action being 
probably always mutual and reciprocal. | 

Beſides; the retina is ſo ſituated, as to be expoſed to 
many rays beſides thoſe which terminate in it, and 
which, therefore, cannot be ſubſervient to viſion, if it 
be performed there. Now this is not the caſe with the 
choroides, which is in no ſhape tranſparent, and has no 
refleQing ſubſtance beyond it. 

It is, moreover, peculiarly favourable to the hypo- 
thelis of the ſeat of viſion being in the choroides, that 
we can then fee a ſufficient reaſon for the diverſity of 
its colour in different animals, according as they are 
circumſtanced with reſpect to viſion. In all terreſtrial 
animals, which have occaſion to make uſe of their eyes 
by night, the choroides is either of a bri ht white, or 
of ſome very vivid colour, which reflects the light very 
ſtrongly. On this account viſion may be performed 
with leſs light, but it cannot be with great diſtinct- 
neſs, the reflection of the rays doubling their effect; 
fince it muſt extend over ſome ſpace, all reflection be- 
ing made at a diſtance from the reflecting body. Be- 
ſides, the choroides in brutes is not in general perfect- 
ly white, but a little inclined to blue; and is therefore, 
probably, better adapted to ſee by the fainter coloured 
light, which chiefly prevails in the night; and, we 
would add, is on the ſame account more liable to be 
ſtrongly impreſſed by the colours to which they are 
chiefly expoſed. | | 

On the other hand, the choroides of birds in gene- 
ral, eſpecially eagles, hawks, and other birds of prey, 
is black; by which means they are able to ſee with 
the greateſt diſtinctneſs, but only in bright day-light. 
The owl, however, ſeeking her food by night, has the 
choroides white, like that of a cat. Laſtly, in the eyes 
of man, which are adapted to various uſes, the cho- 
roides is neither ſo black as that of birds, nor ſo white 
as that of thoſe animals who make the greateſt uſe of 
their eyes in the night. 

As to a third hypotheſis, which is in effect that of 
M. De la Hire, which makes both the retina and the 
choroides equally neceſſary to viſion, and ſuppoſe it be 
performed by the impreſſion of light on the choroides 
communicated to the retina; Mr Michell obſerves, that 
the perceptions can hardly be ſuppoſed to be fo acute, 
when the nerves, which are the chief inſtruments of 
fenſation, do not receive the impreſſions immediately, 


but only after they have been communicated to ano- 


ther ſubſtance. Beſides, it muſt be more natural to 
fuppoſe, that, when the principal impreſſion is made 
upon the choroides, it is communicated to the brain 
by its own proper nerves, which are abundantly ſufſi- 
cient for the purpoſe. 

The dimenſions and preciſe form of the ſpot in the 
eye in which there is no viſion, were more accurately 


of it were as follows, OC was 23, AC 10, 


king a pendulum to ſwing, ſo that the extremity of it © 


might be nearly in the line AO, he obſerved at what 
place C it began to be inviſible, and where it apain 
emerged into view at A. Raiſing the pendulum higher 
and lower, he found other points, as H, N, P, 
at which it began to be inviſible; and others, as M, 5 


E, A, at which it began to be viſible again; and draw. 


ing a curve through them, he found that it was ellip- 
tical; and, with reſpect to his own eye, the dimenſions 
o, BD 
DH 13, and EG 14; ſo that the centre being at , 
the greater axis was to the leſs as 8 to 7. 


G, B, 


late 


CCXI, 


From theſe data, the plane on which the Ggure was 


drawn being obliquely ſituated with reſpect to the eye, 
he found, that the place in the eye that correſponded 
to it was a circle, the diameter of which was a ſeventh 
part of the diameter of the eye, the centre of it being 


27 parts of the diameter from the point oppoſite to 


the pupil, a little above the middle. He concludes 
with obſerving, that, in order that this ſpace in which 
there is no viſion, may be as ſmall as poſſible, it was 
neceſſary that the nerve ſhould enter the eye perpendi- 
cularly, and that both this end, and alſo its enterin 
the eye at a diſtance from its axis, are gained by the 
particular manner in which the two optic nerves unite 
and become ye pomp again, by eroſſing one another. 
In favour of one of the obſervations of Mr Michell, 
concerning the uſe of the choroides in viſion, Dr 
Prieſtley obſerves, that Aquapendente mentions the 


caſe of a perſon at Piſa, Who could ſee very well in 


the night, but very little or none at all in the day- 
time. This is alſo ſaid to be the caſe with thoſe 
white people among the blacks of Africa, and the in- 
habitants of the iſthums of America, who, from this 
circumſtance, are called 9100n-+yed. Our author thinks 
it probable that their choroides is not of a dark co- 
lour, as it is in others of the human ſpecies ; but white, 
or light coloured, as in thoſe animals which have moſt 
occaſion for their eyes in the night. 

The following conſiderations in favour of the retina 
being the proper ſeat of viſion are worthy of remark. 

Dr Porterfield obſerves, that the reaſon why there 
is no viſion at the enterance of the optic nerve into 
the eye, may be, that it wants that ſoftneſs and deli- 
cacy, which it has when it is expanded upon the 
choroides ; and that, in thoſe animals in which that 
nerve is inſerted in the axis of the eye, it is obſerved 
to be <qually delicate, and therefore probably equally 
ſenſible, in that place as in any other part of the re- 
tina, In general, the nerves, when conſtringed by 
their coats, have but little ſenſibility, in compariſon 
of what they are endued with when they are diveſted 
of them, and unfolded in a ſoft and pulpy ſubſtance. 


Haller obſerves, that the choroides cannot be the 


univerſal inſtrument of viſion, becauſe that ſometimes 
in men and birds, but eſpccially in fiſhes, it is covered 
internally with a black mncus, through which the rays 
cannot penetrate. This writer ſpeaks of a fibrous 
membrane in the retina diſtin from its pulpy ſub- 
ſtance. On theſe fibres, he eonjectures, that the images 
of objects are painted. 


M. De la Hire's argument in fayour of the _ 
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om the analogy of the ſenſes, is much ſtrengthened that, if the retina be as tranſparent as it is generally Of 
e nſidering that the retina is a large nervous ap. repreſented to be, ſo that the termination of the pen. Keftachon. 
— wy woes immediately expoſed to the impreſſion of .cils muſt neceſſarily be either upon the choroides, or 
rh - whereas the choroides receives but a ſlender ſome other opaque ſubſtance interpoſed between it and 
ſupply of nerves, in common with the ſelerotica, the the retina, the action and reaction occaſioned by the 
ler and the eyelids, and that its nerves are rays of light being at the common ſurface of this body 
A leſs expoſed to the light than the naked fibres of and the retina, both theſe mediums (ſuppoſing them 
8 optie nerve. Indeed, from anatomical conlidera- to be equally ſenſible to the impreſſion of light) may 
od. one might imagine that any other part of the be: equally affected; but the retina, being naturally 
body was as ſenſible of the impreſſion of light, as the much more ſenſible to this kind of impreſſion, may be 
choroides. 3 gout 70 the only inſtrument by which the ſenſation is eonveyed 
That the optie nerve is of rincipal uſe in viſion is to the brain, though the choroides, or the black ſub- 
farther probable from ſeveral phenomena attending ſtance with which it is ſometimes lined, may alſo be 
ſome of the diſeaſes in which the fight is affected. abſolutely neceſſary for the purpoſe of viſion. Indeed, 
When an amauroſis has affected one eye * 1 the when the reflection of the light is made at the common 
optic nerve of that eye has been found manifeſtly al- boundary of any two mediums, it is with no propriety 
tered from its ſound ſtate. Dr Prieſtley was preſent that this effect is aſcribed to one of them rather than 
when Mr Hey examined the brain of a young girl, the other; and the ſtrongeſt reflections are often made 
who had been blind of one eye, and ſaw that the optic back into the denſeſt mediums, when they have been 
nerve belonging to it was conſiderably {ſmaller than contiguous to the rareſt, or even to a vacuum. This 
the other; val he informed him, that, upon cutting 1s not far from the hypotheſis of M. De la Hire, and 
into it, he found it to be. much harder, and cineri- will completely account for the entire defect of viſion 
tious. Morgagni, indeed, mentions two caſes, in at the inſertion of the optic narve. 8 
che of which he found the optic nerves ſmaller than Viſion is diftinguiſhed into bright and obſcure, di- of bright 
uſual, and of a cineritious colour, when, upon inquiry, tint and confuſed.— It is ſaid to be bright, when a and obſeute * 
he was informed that the perſon had not been blind, ſufficient number of rays enter the pupil at the ſame viſtan. 
though there might have been ſome defect in the fight time; obſcure, when too few. It is diftiat when 
of one of the eyes. In the other caſe, only one of each pencil of rays is collected into a focus exactly 
the optic nerves was affected fn that manner, and the upon the retina ; confuſed, when they meet before they 
eye itſelf was in other reſpects very perfect. Here, come at it, or when they would paſs it before they 
alſo, he was expreſly told that the perſon was not meet; for, in either of theſe laſt caſes, the rays 
blind of that eye: but it appears that he himſelf had flowing from different parts of the object, will fall up- | 
not been acquainted with the perſons whom he diſſec- on the ſame part of the retina, which muſt neceſſarily 1 
ted; and there have been many caſes of perſons being render the image confuſed and indiſtinct. Now, that | 
blind of one eye, without knowing it themſelves, for a objects may appear with a due brightneſs, whether | | 


confiderable time. more or fewer rays proceed from them, we have a | | 
Moreover, as the optic nerve is ſolely ſpent in form- power of contracting or dilating the pupil by means | 
ing the retina, ſo no function of the eye, not immedi- of the muſcular fibres of the iris, in order to take in 5 5 


ately ſubſervient to viſion, is affected by an amauroſis. more or fewer rays as occaſion requires. But this 1 
On the contrary, thoſe nerves which go te the power has its limits. Ia ſome animals it is much 
choroides are found to retain, in this ifcaſe, their greater than in others; particularly in ſuch m are | | 
natural influence. The iris will contract in a recent obliged to ſeek their food by night, as well as by day, S | 
gutta ſerena of one eye, if the other remains ſound, as in cats, &c. | | 1 | 
and is ſuddenly expoſed to a ſtrong light. The That the rays may be collected into points exactly gf difling | 
ſelerotis, conjunctiva, and eyelids, which receive their upon the retina, that is, that objects may appear di- viſion at 
nerves from the ſame branches as the choroides retain ſtinct, whether they be nearer or farther off, 1. e. different 
their ſenſibility in this diſorder. whether the rays proceeding from them diverge more diltances. | 
The manner in which perſons recover from an or leſs, we have a power of contracting or relaxing FF! 
amauroſis, favours the ſuppoſition of the ſeat of viſion the ligamenta ciliaria, and thereby altering the form | 
being in the retina ; fince thoſe parts which are the of the cryſtalline humour, and with it the focal di- 
moſt diſtant from the inſertion of the nerve recover ſtance of the rays. Thus, when the object we view i 
their ſenſibility the ſooneſt, being, in thoſe places, the is far off, and the rays fall upon the pupil with a very if 
molt pulpy and ſofteſt; whereas there is no reaſon to ſmall degree of divergency, we contract the Iigamenta 
think that there is any difference in this reſpe& in the ciliaria, which, being concave towards the vitreous 
different parts of the choroides, Mr Hey has been humour, do thereby compreſs it more than otherwiſe 
repeatedly informed, by perſons labouring under an they would do: by this means it is made to preſs | | 
imperfect amauroſis, or gutta ſerena, that they could harder upon the backſide of the cryſtalline humour, | 
not, when looking at any object with one eye, ſee it which is thereby rendered flatter; and thus the rays | 
ſo diſtinctly when it was placed directly oppoſite to proceed farther before they meet in a focus, than other- 
the pupil, as when it was fituated ſomewhat obliquely. wiſe they would have done. Add to this, that we di- 
nd thoſe perſons whom he had known to recover late the pupils of our eyes (unleſs in caſes where the 
from a perfect amauroſis, firſt diſcovered the. objects light is ſo ſtrong that it offends the eye), and thereby f 
whoſe images fell upon that part of the retina which is admit rays into them that are more diverging than [ 
at the greateſt diftance from the optic nerve. thoſe which would otherwiſe enter. And, when the | 
© ſhall conclude theſe remarks with obſerving, rays come from an object or is very near, and there- | 
1 | 1 GS fore | 
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Of fore diverge too much to be collected into their reſpec- 

RefraQtion. tive foci upon the retina; by relaxing the /igamenta 

ciliaria, we give the cryſtalline a more convex form, 

by which means the rays are made to ſuffer a propor- 

tionably greater degree of refraction in paſſing _—_ 

it. Some philoſophers are of opinion that we do this 

by a power of altering the form of the eye; and others, 

by removing the cryſtalline forwards or backwards as 

occaſion requires: but neither of theſe opinions is pro- 

bable; for the coats of the eye are too Ld, in — 

animals, for the firſt; and, as to moving the cryſtalline 

out of its place, the cavities of the eye ſeem to be too 

well filled with the other humours to admit of ſuch re- 
moval. 

Beſides this, in the caſe above-mentioned, by con- 
tracting the pupils of our eyes, we exclude the more 
diverging rays, and admit only ſuch as are more eaſily 
refratied into their reſpective foci (4). But viſion is 
not diſtin at all diſtances, for our power of contrac- 
ting and relaxing the ligamenta ciliaria is alſo circum- 

4 ET I A * : 7 
. n thoſe eyes where the tunica cornea is | 
ehted and tuberant and convex, the rays of light foffer 2 very 
long-ſight- conſiderable refraQon at their entrance into the aque- 
ed people. gus humour, and are therefore collected into a focus 
before they fall upon the retina, unleſs the object be 
placed very near, fo that the rays which enter the eye 
may have a conſiderable degree of divergency. People 
that have ſuch eyes are ſaid to be purblind. Now, the 
nearer an object is to the eye, the greater is the image 
of it therein, as explained above: theſe people there- 
fore can ſee much ſmaller objects than others, as ſee - 
ing much nearer ones with the ſame'diftinQneſs; and 
their ſight continues good longer than that of other 
people, becauſe the tunica cornea of their eyes, as they 
grow old, becomes plainer, for want of that redun- 
dancy of humours with which they were filled before. 
On the contrary, old men, having the cornea of their 
eyes too flat for want of a ſufficient quantity of the 
aqueous humour to fill them out, if the rays diverge too 
much before they enter the eye, they cannot be brought 
to a focus before they reach the retina ; on which ac- 


count thoſe people cannot ſee diſtinctly, unleſs the ob- 


ject be ſituated at a greater diſtance from the eye, than 
is required for thoſe whoſe eyes are of a due form. 


The latter require the aſſiſtance of convex glaſſes, to 


make them ſee objects diſtinctly; the former of con- 
cave ones. For if either the cornea abc (fig. 5.), or 
cryſtalline humour e, or both of them, be too flat, as 
in the eye A, their focus will not be on the retina as 
at A, where it ought to be, in order to render viſion 
diſtin ; but beyond the eye, as at , This is reme- 
died by placing a convex glaſs gh before the eye, 
which makes the rays converge ſooner, and imprints 
the image duely on the retina at d. Again, if either 
the cornea, or cryitalline humour, or both of them, be 
too convex, as in the eye B, the rays that enter it 
#rom the object C will be converged to a focus in the 
vitreous humour, as at /; and by diverging from 
thence to the retina, will form a very confuſed image 
thereon ; and ſo, of courſe, the obſerver will have as 


confuſed a view of the object as if his eye had been too 


late 
CX. 


(a) Accordingly it is obſerved, that if we make a ſmall hole with the point of a needle through a piece of pps 
ard apply that bole cloſe to the eye, making uſe of it, as it were, inſtead of a pupil, we ſhall be able to ſee an 09 
diſtinctly throvgh it, though the object bs placed within half an inch of the eye. 
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angle Jeſs than one minute; and, if the obje& be 


Part It, 


flat. This inconvenience is remedied placing a 
concave glaſs g before the eye; which glaſs, by cau- Re 2 


ſing the rays to diverge between it and the eye, 
lengthens the focal diſtance fo, that if the glaſs be 
roperly choſen, the rays will unite at the retina, and 
m a diſtin image of the object upon it. 
Such eyes as are of a due convexity, cannot ſee any of (1 
object diſtinctly at leſs diſtance than fix inches; and ＋＋ 
there are numberleſs objects too ſmall to be ſeen at fon. a 
that diſtance, becauſe they cannot appear under any 
ſenſible angle. — Concerning the leaſt angle under 
which any object is viſible, there was a debate be. 
tween Dr Hooke and Hevelius. The former aſſerted, 
that no object could well be ſeen if it ſubtended an 


round, as a black circular ſpot upon a white gr 
or a white circle upon a black ground, it follo 
from an experiment made by Dr Smith, that this is 
near the truth; and from thence he calculates, that 
the diameter of the picture of ſuch leaſt viſible point 
upon the retina is the 800oth. part of an inch; which 
he therefore calls a ſegſible point of the retina. On the 
other hand, Mr Covurtivron concluded from his expe- 
riments, that the ſmalleſt angle of viſion was 40 ſe- 
conds. According to Dr RR there are caſes in 
which a much ſmaller angle than ane minute can be 
diſcerned by the eye; and in order to throw light up- 
on the ſubject, he obſerves, that, in order to our per- 
ceiving the impreſſion made by any object upon our 
ſenſes, it muſt either be of a certain degree of force, 
or of a certain degree of magnitude. For this reaſon 
a ſtar, which appears only as a lucid point through a 
teleſcope, ſubtending not ſo much as an angle of one 
ſecond, is viſible to the eye; though a white or black 
ſpot, of 25 or 30 ſeconds, is not to be perceived. Al. Ling. 
ſoa line of the ſame breadth with the circular ſpot will be feen in 
be viſible, at ſuch a diſtance as the ſpot is not to be der ſmil 
perceived at ; becauſe the quantity of impreſſion from men 
the line is much greater than from the ſpot z and 2 h. 
longer line is viſible at a greater diſtance than a ſhorter 
one of the ſame breadth. He found by experience, 
that a ſilver wire could be ſeen when it ſubtended an 
angle of three ſeconds and an half ; and that a ſilk 
thread could be ſeen when it ſubtended an angle of two 
ſeconds and a half. | 

This greater viſibility of a line than of a ſpot, ſeems 
to ariſe only from the greater quantity of the impreſ- 
ſion; but without the limits of perfect viſion, our au · 
thor obſerves, that another cauſe concurs, whereby 
the difference of viſibility between the ſpot and the 
line is rendered much more conſiderable. For the im- 
preſſion upon the retina made by the line is then not 
only much greater, but alſo much ſtronger than that 
of the ſpot; becauſe the faint image, or penumbra, of 
any one point of the line, when the whole is placed be- 
yond the limits of diſtin& viſion, will fall within the 
faint image of the next point, and thereby much in- 
creaſe the light that comes from it. 2 

In ſome caſes our author found the cauſe of indi- 
ſtinct viſion to be the unſteadineſs of the eye; as our 
being able to ſee a ſingle black line upon a 2 
ground or a fingle white line upon a black | ug a 
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and not a white line between two black ones on 
a white ground. In viewing either of the former 
objects, 4 the eye be imperceptibly moved, all the ef- 
fe& will be, that the object will be painted upon a dif- 
ferent part of the retina; but, wherever it is painted, 
there will be but one picture, ſingle and uncompound- 
ed with any other. But in viewing the other, if the 
eye fluctuate ever ſo little, the image of one or other 
of the black lines will be ſhifted to that part of the re- 
tina which was before poſſeſſed by the white line; and 
this muſt occafion ſuch a dazzle in the eye, that the 
white line cannot be diſtinctly perceived, and diſtin- 
iſhed from the black lines ; which, by a continual 
vRuation, will alternately occupy the ſpace of the 
white line, whence muſt ariſe an appearance of one 
broad dark line, without any manifeſt ſeparation. 

By trying this experiment with two pins of known 
diameters, fe in a window againſt the ſky light, with 
a ſpace between them equal 1n breadth to one of the 
pins, he found that the diftance between the pins could 
hardly be diſtinguiſhed when it ſubtended an angle of 
leſs than 40 ſeconds, though one of the pins alone 
could be diſtinguiſhed when it ſubtended a much leſs 
angle. But though a ſpace between two pins cannot 
be diſtinguiſhed by the eye when it ſubtends an angle 
leſs than 40 ſeconds, it would be a miſtake to think 
that the eye muſt neceſſarily commit an error of 40 ſe- 
conds in eſtimating the diſtance between two pins 
when they are much farther from one another. For 
if the ſpace between them ſubtend an angle of one mi- 
nute, and each of the pins ſubtend an angle of four ſe- 
conds, which is greater than the leaſt angle the eye 
can diſtinguiſh, it is manifeſt that the eye may judge 
of the place of each pin within two ſeconds at the 
moſt ; and conſequently the error committed in ta- 
king the 7 between them cannot at the moſt ex- 
ceed four ſeconds, provided the inſtrument be ſuffi- 
ciently exact. And yet, ſays he, upon the like mi- 
ſtake was founded the principal objection of Dr Haoke 
againſt the accuracy of the celeſtial obſervations of 
Hevelius. 

A black ſpot upon a white ground, or a white ſpot 

upon a black ground, he ſays,:can hardly be perceived 
by the generality of eyes when it ſubtends a felt angle 
than one minute. And if two black ſpots be made 
upon white paper, with a ſpace between them equal in 
breadth to one of their diameters, that ſpace is not to 
be diſtinguiſhed, even within the limits of perfe& vi- 
fon, under ſo ſmall an angle as a fingle ſpot of the 
ſame ſize can be diſtinguiſhed. To ſee the two ſpots 
diſtinctly, therefore, the breadth of the ſpace between 
them muſt ſubtend an angle of more than a minute. It 
would be very difficult, he ſays, to make this experi- 
ment accurately, within the limits of perfe& viſion; 
becauſe the objects muſt be extremely ſmall: but by a 
rude trial, made with ſquare bits of white paper, 
Placed upon a black ground, he judged, that;the leaſt 
angle under which the interval of two objects could be 
qu was at leaſt a fourth part greater than the 
alt angle under which a fingle obje& can be percei- 
me So that an eye which cannot perceive a ſingle 
object under a ſmaller angle than one minute, will not 
e the interval between two ſuch objects under a 
eld angle than 75 ſeconds. 


ithout the limits of perfect viſion, the diſtance at 
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whieh a ſingle object ceaſes to be perceivable will be 


much greater in proportion than the diſtance at which Refr dien. 


a ſpace of equal breadth between two ſuch objects 
ceaſes to be perceivable. For, without theſe limits, 
the image of each of the objects will be attended with 
a penumbra, and the penumbra of the two near ob- 
jets will take up part of the ſpace between them, and 
thereby render it leſs perceivable; but the penumbra 
will add to the breadth of the fingle objeR, and will 
thereby make it more N anlef its image 
be very faint. Upon the ſame principles he likewiſe 
accounts for the radiation of the ſtars, whereby the 
light ſeems to project from them different ways at the 
ſame time. 

Mr Mayer made many experiments in order to aſ- 
certain the ſmalleſt angle of viſion in a variety of re- 
ſpects. He began with obſerving at what diſtance a 
black ſpot was viſible on white paper; and found, that 
when it could barely be diſtinguiſhed, it ſubtended an 
angle of about 34 ſeconds. When black lines were 
diſpoſed with intervals broader than themſelves, they 
were diſtinguiſhed at a greater diſtance than they could 
be when the objects and the intervals were of an equal 
breadth. In all theſe caſes it made no difference whe- 
ther the objects were placed in the ſhade, or in the 
ſtrong light of the ſun ; but when the degrees of light 
were ſmall, their differences had a conſiderable effect, 
though by no means in proportion. to the differences 
of the light. For if an object was illuminated to ſuch 
a degree as to be juſt viſible at the diſtance of nine 
feet, it would be vifible at the diſtance of four feet, 
tho? the light was diminiſhed above 160 times. It 
appeared in the courſe of theſe experiments, that 
common day-light is, at a medium, equal to that of 
25 candles placed at the diſtance of one foot from the 
objef. 
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Of 


As an image of every viñible object is painted on the Of fagie 


retina of each of our eyes, it thence becomes a natu- viſion with 


ral queſtion, Why we do not ſee every thing double? e e. 


It was the opinion of Sir Iſaac Newton and others, 
that objects appear fingle becauſe the two optic nerves 
unite before they — the brain. But Dr Porterfield 
ſhews, from the obſervation of ſeveral anatomiſts, that 
the optic nerves do not mix, or confound their ſub- 
ſtance, being only united by a cloſe coheſion ; and ob- 
jects have appeared ſingle where the optic nerves were 
found to be disjoined. 

Dr Briggs ſuppoſed that ſingle viſion was owing to 
the equal tenſion of the correſponding parts of the op- 
tic nerves, whereby they vibrated, in a ſynchronous 
manner. But, beſides ſeveral improbable circumſtan- 
ces in this account, Dr Porterfield ſhews that facts do 
by no means favour it. 

To account for this phenomenon, this ingenious 
writer ſuppoſes, that by an original law in our natures, 
we imagine objects to be ſituated ſomewhere in a right 
line drawn from the picture of it upon the retina, 
through the centre of the pupil. Conſequently, the 
ſame object appearing to both eyes to be in the ſame 
place, the mind cannot diftinguith it into two. In an- 
{wer to an objeRion to this hypotheſis, from objects 
appearing double when one eye is diſtorted, he ſays 
the mind miſtakes the poſition of the eye, imagi- 
ning that it had moved in a manner correſpond- 
ing to the other, in which caſe the concluſion you 
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have been juſt. In this he ſeems to have recourſe to 
the power of habit, tho' in words he diſclaims that 
hypotheſis. "at, 

This principle, however, has generally been thought 
to be ſufficient to account for this appearance. Origi- 
nally, every object making two pictures, one in each 
eye, is imagined to be double; — by degrees, we 
find, that when two correſponding parts of the retina 
are impreſſed, the object is but one; but if thoſe cor- 
reſponding parts be changed, by the diſtortion of one 
of the eyes, the object muſt again appear double as at 
the firſt. This ſeems to be verified by Mr Cheſel- 
den ; who informs us, that a gentleman, who from 
a blow on his head had one eye diſtorted, found 
every object to appear double; but by degrees the 
mpſt familiar ones came to appear ſingle again, and 
in time all objects did ſo, without any amendment of 
the diſtortion. A caſe ſimilar to this is mentioned by 
Dr Smith. 

On the other hand, Dr Reid is of opinion, that the 
correſpondence of the centres of the two eyes, on which 
fiogle viſion depends, does not ariſe from cuſtom, but 
from ſome natural conſtitution of the eye and of the 
mind. He makes ſeveral juſt objections to the caſe of 
Mr Foſter, recited by Dr Smith and others; and thinks 
that the caſe of the young man couched by Cheſelden, 
who ſaw fingly with both eyes immediately upon re- 
ceiving his fight, is nearly deciſive in proof of his ſup- 
poſition. He alſo found that three young gentlemen, 
whom he endeavoured to cure of ſquinting, ſaw ob- 


jects ſingly, as ſoon as ever they were brought to di- 


rect the centres of both their eyes to the ſame ob- 
jet, though they had never been uſed to do ſo from 
their infancy ; and he obſerves, that there are cafes, 
ia which, notwithſtanding the fulleſt conviction of an 
object being fingle, no practice of looking at it will 


cover make it appear ſo, as when it is ſeen thro? a mul- 


tiplying glaſs. 

We are indebted to Dr Jurin for the following cu- 
rious experiments to determine whether an object ſeen 
by both eyes appears brighter than when ſeen with 
one only. 

He laid a flip of clean white paper directly before 
him on a table, and applying the fide of a book cloſe 
to his right temple, ſo as that the book was advanced 
conſiderably more forward than his face, he held it in 
ſuch a manner, as to hide from his right eye that half 
of the paper which lay to his left hand, while the left 


half of the paper was ſeen by both eyes, without any 


impediment. 

Then looking at the paper with both eyes, he ob- 
ſerved it to be divided, from the top to the bottom, 
by a dark line, and the part which was ſeen with one 
eye only was manifeltly darker than that which was 
ſeen with both eyes; and, applying the book to 
his left temple, he found, by the reſult of the experi- 
ment, that both his eyes were of equa] goodneſs. 

He then endeavoured to find to what degree this 
exceſs.of brightneſs amounted; and comparing it with 
the appearance of an object illuminated partly by one 
candle and parly by two, he was ſurprifed to find 
that an object ſeen with two eyes is by no means twice 
as luminous as when it is ſeen with one only ; and af- 
ter a number of trials, by which he made the propor- 
tion leſs and leſs continually, he found, that when one 


1 C 8. | Pa 
paper was illuminated by a candle placed at the a; rt ll. 
ſtance of three feet, and another paper by the far Refragh 
candle at the ſame diſtance, and by another candle 
the diſtance of 11 feet, the former ſeen by both « by 
and the latter with one eye only, appeared to be of 
equal whiteneſs ; ſo that an object ſeen with both eyes 
appears brighter than when it is ſeen with one only b 
about a 13th part. But he acknowledges, that is dif. 
cult to make this experiment exactly. | | 
He then proceeded to inquire, whether an obje& 
ſeen with both eyes appears any thing larger than when 
ſeen with one only; but he concluded that it did not 
except on account of ſome particular circumſtances, az 
in the caſe of the binocular teleſcope, and the concaye 
ſpeculum. | 
M. Du Tour maintains, that the mind attends to no 
more than the image made in one eye at a time; and 
33 ſeveral curious experiments in favour of this 
ypotheſis, which had alſo maintained by Kepler 
and almoſt all the firſt opticians. But, as M. Buffon 
obſerves, it is a ſufficient anſwer to this hypotheſis, 
how ingeniouſly ſoever it may be ſupported, that we 
ſee more diſtinctly with two eyes than one; and that 
when a round object is near us we plainly ſee more of 
the ſurface in one caſe than in the other. There are, 
alſo, other facts, which clearly prove the contrary of 
what is maintained by M. Du Tour, | 
With reſpe& to ſingle viſion with two eyes, Dr 
Hartley obſerves, that it deferves particular attention, 
that the optic nerves of men, and ſuch other animals 
as look the ſame way with both eyes, unite in the 
fella turcica in a ganglion, or little brain, as one may 
call it, peculiar to themſelves; and that the aſſociations 
between ſynchronous impreſſions on the two retinas 
muſt be made ſooner and cemented ſtronger on this 
account; alſo that they ought to have a much greater 
power over one another's images, than in any other 
part of the body. And thus an impreſſion made on 
the right eye alone, by a fingle object, may propagate 
itſelf into the left, and there raiſe up an image almoſt 
equal in vividneſs to itſelf; and mage Fer when we 
ſee with one eye only, we may, however, bave pictures 
in both eyes. | 8 
A curious deception in viſion, arifing from the uſe 
of both eyes, was obſerved and accounted for by Dr 
Smith. It is a common obſervation, he ſays, that ob- 
jects ſeen with both eyes appear more vivid and 
ſtronger than they do to a ſingle eye; eſpecially 
when both of them are equally good. A perſon not 
ſhort-fighted may ſoon be convinced of this fact, by 
looking attentively at objects that are pretty remote, 
firſt with one eye, and then with both. This obſer- 
vation gave occaſion to the conſtruction of the bino- 
cular teleſcope, in the uſe of which the phenomenon 13 
ſtill more ſtriking. , 
Beſides this, our author obſerves, that there is ano- 
ther phenomenon obſervable with this inſtrument, 
which is very remarkable, In the foci of the two 
teleſcopes there are two equal rings,' as uſual, which 
terminate the pictures of the objects there formed, and 
conſequently the viſible area of the objects themſelves. 
[Theſe equal rings, by reaſon of the equal eye-glaſles, 
appear equal, and equally diſtant when ſeen ſeparately 
by each eye; but when they are ſeen with both eyes, 


they appear much larger, and more diſtant alſo; * 
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the objects ſeen through them do alſo appear much 
though circumſcribed by their united rings, 
in the ſame places as when they were ſeen ſepa- 
2 that the phenomenon of the enlarged 
cirele of the vifble area in the binocular teleſcope, 
may be ſeen very plainly in looking at diſtant objects 
through a pair of ſpectacles, removed from the eyes 
about four or five inches, and held ſteady at that di- 
ſtance. The two innermoſt of the four apparent rings, 
which hold the glaſſes, will then appear united in one 
larger and more diſtant ring than the two outermoſt, 
which will hardly be vilible unleſs the ſpectacles be 
farther removed. | 

A curious circumſtance relating to the effect of one 
eye upon the other, was noticed by M. Epinus, who 
obſerved, that, when he was looking through a hole 
made in a plate of metal, about the 1oth part of a 
line in diameter, with his left eye, both the hole itſelf 
appeared larger, and alſo the field of view ſeen thro? 


it was more extended, whenever he ſhut his right eye; 
and both theſe effects were more remarkable when 


that eye was covered with his hand. He found con- 
fderable difficulty in meaſuring this augmentation of 
the apparent diameter of the hole, and of the field of 
view; but at length he found, that, when the hole was 
half an inch, and the tablet which he viewed through 
it was three feet from his eye, if the diameter of the 
feld when both his eyes were open was 1, it became 
14 when the other eye was ſhut, and nearly 2 when 
his hand was laid upon it. 

Upon examining this phenomenon, it preſently ap- 
peared to depend upon the enlargement of the pupil 
of one eye when the other is cloſed, the phyſical or 
anatomical cauſe of which he did not pretend to aſlign; 
but he obſerves, that it 18 wiſely appointed by divine 
Providence, in order that when one eye fails, the field 


of view in the other may be extended. That this 


effect ſhould be more ſenſible when the eye is covered 
with the hand, is owing, he obſerves, to the eye-lids 
not being impervious to the light. But the enlarge- 
ment of the pupil does not enlarge the field of view, 
except in — 2 a hole, as in this particular 


caſe; and therefore perſons who are blind of one eye 


can derive no advantage from this circumſtance. Be- 
lore we applaud the wiſdom of Providence in any part 
of the conſtitution of nature, we ſhould be very ſure 
that we do not miſtake concerning the effects of that 
conſtitution, _ | 

A great deal has been written by Gaſſendi, Le 
Clere, Muſchenbroek, and Du Tour, concerning the 
place to which we refer an object viewed by one or 
both eyes. But the ſubjeQ is not of much conſe- 
quence, Any perſon may preſently ſatisfy , himſelf 


with reſpect to every thing belonging to this circum- 


ance, either by experiment, holding his finger before 
his eyes, and looking at it and an object beyond it; 
or by figures, in which lines reprefenting the optic 
axes may be made to croſs one another at different di- 
ſtances from the eye. 


94. Of the Appearance of Objedts ſeen through Media 
of different Forms. 


For the more eaſy apprehenſion of what relates to 
's lubje&, we ſhall premiſe the five following parti- 
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culars, which either have been already mentioned, or 
follow from what has been before laid down. 

1. That as each point of an object, when viewed 
by the naked eye, appears in its proper place; and as 
that place is always to be found in the line in. which 
the axis of a pencil of rays flowing from it enters the 
eye; we from hence acquire an habit of judging the 
point to be ſituated in that line: and, becauſe the 
mind is unacquainted with what refraQions the rays 


| ſuffer before they enter the eye, therefore, in caſes 


where they are diverted from their natural courſe, 
by paſſing through any medium, it judges the point 
to be in that line produced back in which the axis of 
a pencil of rays * from it is ſituated the inſtant 
they enter the eye, and not in that it was in before 
refradtion. We ſhall therefore, in what follows, ſup- 
poſe the apparent place of an object, when ſeen thro*® 
a refracting medium, to be ſomewhere in that line pro- 
duced back in which the axis of a pencil of rays . 
ing from it proceeds after they have paſſed through the 
medium. | 

2. That we are able to judge, though imperfectly, 
of the diſtance of an object by the degree of diver- 
gency, wherein the rays flowing from the ſame point 
of the object enter the pupil of the eye, in caſes where 
that divergency is conſiderable z but becauſe in what 
follows it will be neceſſary to ſuppoſe an object, when 
ſeen through a medium whereby its apparent diſtance 
is altered, to appear in ſome determinate fituation, 
in thoſe caſes where the divergency of the rays at 
their entrance into the eye is confiderable, we will 
ſuppoſe the object to appear where thoſe lines which 
they deſcribe in entering, if produced back, would 
croſs each other: though it mult not be aſſerted, that 
this is the preciſe diſtance; becauſe the brightneſs, 
diſtinctneſs, and apparent magnitude of the object, on 
which its apparent diſtance in ſome meaſure depends, 
will alſo ſuffer an alteration by the refraction of the 
rays in paſſing through that medium. 

3. That we eſtimate the magnitude of an object by 
that of the optic angle. 

4. That viſion is the brighter, the greater the num- 
ber of rays is which enter the pupil. And, 

5. That, in ſome caſes, the apparent brightneſs, 
diſtinctneſs, and magnitude of an object, are the only 
means whereby our judgment is determined in eſtima- 
ting the diſtance of it. 

Pao. I. An object placed within a medium ter- 
minated by a plane ſurface on that ſide which is 
next the eye, if the medium be denſer than that in 
which the eye is (as we ſhall always ſuppoſe it to be, 
unleſs where the contrary is expreſſed), appears nearer 
to the ſurface of the medium than it 1s, | 

Thus, if A be a point of an object placed within 
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the medium BDCE (fig. 2.), and Ab Ac be two (cx. 


rays proceeding from thence, theſe rays paſſing out of 
a denſer into a rarer medium, will be refracted from 
their reſpective perpendiculars & d, ce, and will enter 
the eye at H, ſuppoſe in the directions bf, cg, let 
then theſe lines be produced back till they meet 
in F; this will be the apparent place of the point 
A: and becauſe the refracted rays % cg will di- 
verge more than the incident ones Ab, Ac, it will 
be nearcr to the points 5 and c, than the point A; 
and as the ſame is tive of each point in the 2 

ole 
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whole will appear to au eye at H, nearer to the ſurface 


ReſraQtion. BC than it is. 


From hence it is, that when one end of a ſtraight 
ſtick is put under water, and the ſtick is held in an 
oblique poſition, it appears bent at the ſurface of the 
water; viz. becauſe each point that is under water 
appears nearer the ſurface, and conſequently higher 
than it is. I 

From hence likewiſe it is, that an object at the 
bottom of a veſſel may be {cen when the veſſel is filled 
with water, though it be ſo placed with reſpect to 
the eye, that it cannot be ſeen when the veſſel is empty. 
To explain this, let ABCD (fig. 3.) repreſent a 
veſſcl, and let E be an object lying at the bottom of it. 
This object, when the veſſel is empty, will not be ſeen 
by an eye at F, becauſe HB, the upper part of the 
veſſel, will obſtruct the ray EH; but when it is filled 
with water to the height GH, the ray EK being 
re fracted at the ſurface of the water into the line 
KF, the eye at F ſhall ſee the object by means of 
that. 

In like manner, an object ſituated in the horizon 
appears above its true place, upon account of the re- 
fraction of the rays which proceed from it in their paſ- 
ſage through the atmoſphere of the earth. For, firſt, if 
the object be ſituated beyond the limits of the atmo- 
ſphere, its rays in entering it will be refracted towards 
the perpendicular; that is, towards a line drawn from 
the point where they enter, to the centre of the earth, 
which is the centre of the atmoſphere: and as they 
paſs on, they will be continually refracted the ſame 
way, becauſe they are all along entering a denſer part, 
the centre of whoſe convexity is ſtill the ſame point; 
upon which account the line they deſcribe will be a 
curve bending downwards: and therefore none of the 
rays that come from that object can enter an eye upon 
the ſurface of the earth, except what enter the atmo- 
iphere higher than they need to do if they could 
come in a right line from the object: conſequently 
the object muſt appear above its proper place. Se- 
condly, if the object be placed within the atmoſphere, 
the caſe is ſtill the ſame; for the rays which flow 
from'it muft continually enter a denſer medium whoſe 
centre is below the eye; and therefore being refracted 
towards the centre, that is, downwards as before, thoſe 
which enter the eye muſt neceſſarily proceed as from 
ſome point above the object; wherefore the object will 
appear above its proper place. | 

From hence it is, that the ſun, moon, and ſtars, ap- 

pear above the horizon, when they are juſt below it; 
and bigher than they ought to do, when they are above 
it: Likewiſe diſtant hills, trees, &c. ſeem to be higher 
than they are. 

Further, the lower theſe objects are in the horizon, 
the greater is the obliquity with which the rays which 
flow from them enter the atmoſphere, or paſs from 
the rarer into the denſer parts of it; and therefore they 
appear to be the more elevated by refraction: upon 
which account the lower parts of them are apparently 
more elevated than the other, This makes their upper 
and under parts ſeem nearer than they are; as is evi- 
dent from the ſun and moon, which appear of an oval 
form when they are in the horizon, their horizontal 
diameters appearing of the ſame length they would do 
if the rays ſuſfered no refraction, while their vertical 


_ are ſhortened * . _ 
Kor. II. An object ſeen through a med; | 
minated by plane and parallel — 
nearer, brighter, and larger, than with the naked 
eye. 

For inſtance, let AB (fig. 4.) be the ob: 
CDEF the medium, and G Fe Me) of 2 
which is here drawn large to prevent confuſion wr 
figure. And, 1ſt, let RK, RL, be two rays proceed. 
ing from the point R, and entering the denſer me. 
dium at K and L; theſe rays will * by refraction 
be made to diverge leſs, and to proceed afterwards, 
ſuppoſe in the lines Ka, Lb; at a and 5, where they 
paſs out of the denſer medium, they will be as much 
refracted the contrary way, proceeding in the lines 
ac, bd, parallel to their firſt directions. , ron theſe 
lines back till they meet in e: this will be the appa- 
rent place of the point R; and it is evident from the 
figure, that it muſt be nearer the eye than that point; 
and becauſe the ſame is true of all other pencils flow. 
ing from the object AB, the whole will be ſeen in the 
ſituation Fg, nearer to the eye than the line AB. 
2d, As the rays RK, RL, would not have entered the 
eye, but have paſſed by it in the directions Kr, Lt, had 
they not been refrated in paſſing through the me- 
dium, the object appears brighter. zd, The rays 
Ah, Bi, will be refracted at h and f into the leſs con- 
2 lines þ &, 11, and at the other ſurface into 4M, 
IM, parallel to A/ and B 7 produced ; ſo that the ex- 
tremities of the object will appear in the lines M 4, 
M / produced, viz. in Fand g, and under as large an 
angle Mg, as the angle A gB under which an eye t 
q would have ſeen it had there been no medium inter- 
E to refract the rays; and therefore it appears 
arger to the eye at GH, being ſeen through the in- 
terpoſed medium, than otherwiſe it would have done. 
But it is here to be obſerved, that the nearer the point 
e appears to the eye on account of the refraQion of 
the rays RK, RL, the ſhorter is the image fg, be- 
cauſe it is terminated by the lines M and Mg, upon 
which account the object is made to appear leſs ; and 
therefore the apparent magnitude of an object is not 
much augmented by being ſeen through a medium of 
this form. 

Farther, it is apparent from the figure, that the ef- 
fe& of a medium of this form depends wholly upon its 
thickneſs; for the diſtance between the lines Rr and ec, 
and conſequently the diſtance between the points e and 
R, depends upon the length of the line Ka: Again, 
the diſtance between the lines AM and VM, depends 
on the length of the line 44; but both K u and 4% 
depend on the diſtance between the ſurfaces CE and 
DF, and therefore the effe& of this medium depends 
upon its thickneſs. 

Paor. III. An object ſeen through a convex lens, 
appears larger, brighter, and more diſtant, than with 
the naked eye. 

To illuſtrate this, let AB (fig. 80 be the object, 
CD the lens, and EF the eye. 1. From A and B, the 
extremities of the object, draw the lines AYr, BX, 
eroſſing each other in the pupil of the eye; the angle 
A r B comprehended between theſe lines, is the angle 

under which the object would be ſeen with the naked 
eye. But by the interpoſition of a lens of this form, 


whoſe property it is to render converging rays a” 


Neft. 
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ne rays AY and BA wili be made to crols each other 


gion before they reach the pupil. There the eye at E will 
— got perceive the extremities of the olje& by means of 


rays {for they will paſs it without entering), but 
oben och wo fall without the — Y 
and X, or between them; but if they fall between 
them, they will be made to concur ſooner than they 
themſclves would have done; and therefore, if the ex- 
tremities of the obje& could not be ſeen by them, it 
will much leſs be ſeen by theſe. It remains therefore, 
that the rays which will enter the eye from the points 
A and B after refraction, muſt fall upon the lens 
without the points X and X; let then the rays AO 
3nd BP be ſuch. Theſe after refraction entering the 
eye at r, the extremities of the object will be (cen in 
the lines Q, r T, produced, and under the optic angle 
QrT, which is larger than Ar B, and therefore the 
apparent magnitude of the object will be increaſed. 
3. Let GHI be a pencil of rays flowing from the point 
G; as it is the property of this lens to render diver- 
ing rays leſs diverging, parallel, or converging, it 
is evident, that ſome of thoſe rays, which would pro- 
ceed on to M and N, and miſs the eye, were they to 
ſuffer no refraction in paſling through the lens, will 
now enter it; by which means the object will appear 
brighter. 3. As to the apparens diſtance of the ob- 
ject, that will vary according to the ſituation of it with 
reſpe& to the focus of parallel rays of the lens. 
1. Then, let us ſuppoſe the object placed ſo much 
nearer the lens than its focus of parallel rays, that the 
refrated rays KE and LF, though rendered leſs di- 
verging by paſſing through it, may yet have a conſi- 
derable degree of divergency, ſo that we may be able 
to form a judgment of the diſtance of the object there- 
by. In this caſe, the object ought to appear where 
EK, FL, produced back concur; which, becauſe they 
diverge leſs than the rays GH, GI, will be beyond 
G, that 1s, at a greater diſtance from the lens than 
the object is. But becauſe both the brightneſs and 
magnitude of the object will at the ſame time beaug- 
mented, prejudice will not permit us to judge it quite 
ſo far off as the point where thoſe lines meet, but 
ſumewhere between that point and its proper place. 
2. Let the object be placed in the focus of parallel 
rays, then will the rays KE and LF become parallel; 
and though in this cafe the object would appear at an 
immenſe diſtance, if that diftance were to be judged 
of by the direct ion of the rays KE and LF, yet upon 
account of the brightneſs and magnitude of it, we ſhall 
not think it much farther from us than if it were ſeen 


by the naked eye. 3. If the object be fituated be- 


yond the focus of parallel rays, as in BA (fg. 6.) 
the rays flowing from thence and falling upon the lens 
CD, will be collected into their reſpective foci at a 
and , and the intermediate points m, 7, &c. and will 
there form an image of the object AB; and after 
croſſing each other in tbe ſeveral points of it, as ex- 
Preſſed in the figure, will paſs on diverging as from a 
real object. Now if an eye be fituated at c, where 
Ac, Be, rays proceeding from the extreme points of 
the object, make not a much larger angle Ac B, than 
they would do if there were no lens interpoſed, and 
the rays belonging to the ſame pencil do not con- 
verge ſo much as thoſe the eye would receive if it were 


phced nearer to à or b, the objeQ upon theſe accounts 
Vor. VII. I 


I C 8. 


appearing very little larger or brighter than with the 
naked eye, is ſeen nearly in its proper place; but if 
the eye recedes a little way towards ab, the object 
then appearing both brighter and larger, ſeems to 
approach the lens: which is an evident proof of what 
has been ſo often aſſerted, viz. that we judge of the 
diftance of an object in ſome meaſure by its bright- 
neſs aud magnitude; for the rays converge the more 
the farther the eye recedes from the lens; and there- 
fore if we judged of the diſtance of the object by the 
direction of the rays which flow from it, we ought in 
this caſe to conceive it at a greater'diſtance, than when 
the rays were parallel, or diverged at their entrance 
into the eye. 

That the object ſhould ſeem to approach the lens in 
this caſe, was a difficulty that exceedingly puzzled 
the learned Barrow, and which he pronounces inſupe- 
rable, and not to be accounted for by any theory we 
have of viſion. Molineux alſo leaves it to the ſolution 
of others, as that which will be inexplicable, till a more 
intimate knowledge of the viſive faculty, as he expreſ- 


ſes it, be obtained by mortals. 


They imagined; that ſeeing an object appears farther 
off, the leſs the rays diverge which fall upon the eye: 
if they ſhould proceed parallel to each other, it ought 
to appear exceeding remote; and if they ſhould con- 
verge, it ſhould then appear more diſtant ſtill: the 
reaſon of this was, becaufe they looked upon the ap- 
parent place of an object, as owing only to the direc- 
tion of the rays whatever it was, and not at all to its 
apparent magnitude or ſplendor. 

Perhaps it may proceed from our judging of the 
diſtance of an object in fome meaſure by its magni- 
tude, that that deception of fight commonly obſerved 
by travellers may ariſe; viz. that upon the firſt ap- 
pearing of a building larger than uſual, as a cathedral 
church, or the like, it generally ſeems nearer to them, 
than they afterwards find it to be. 
| Prot. IV. If an object be placed farther from a 
convex lens than its focus of parallel rays, and the eye 
be fituated farther from it on the other fide than the 
place where the rays of the ſeveral pencils are collec- 
ted into their reſpective foci, the object appears in- 
verted, and pendulous in the air, between the eye aud 
the lens. 

To explain this, let AB (fig. 6.) repreſent the 
object, CD the lens; and let the rays of the pencil 
ACD be collected in , and thoſe of BCD in 6, form- 
ing there an inverted image of the object AB, and let 
the eye be placed in F: it is apparent from the fi- 
gare, that ſome of the refracted rays which paſs thro” 
each point of the image, will enter the eye as from a 
real object in that place; and therefore the object AB 
will appear there, as the propofition aſſerts. But we 
are fo little accuſtomed to ſee objects in this manner, 
that it is very diſſienlt to perceive the image with one 
eye; but if both eyes are ſituated in ſuch a manner, 
that rays flowing from each point of the image may 
enter both, as at G and H, and we direct our optic 
axes to the image, it is eaſy to be perceived. 

If the eye be ſituated in @ or b, or very near them 
on either fide, the object appears exceedingly confu- 
ſed; viz. if at d, the rays which proceed from the 
fame point of the object converge ſo very much, 
and if at e, they diverge ſo much, that they can- 
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9 
not be collected together upon the retina, but fall up- 
on it as if they were the axes of ſo many diſtinct pen - 
cils coming through every point of the lens; where - 
fore little more than one ſingle point of the object is 
ſeen at a time, and that appears all over the lens; 
from whence nothing but confuſion ariſes. 

If the lens be ſo large that both eyes may be ap- 
plied to it, as in 5 and 4, the object will appear double; 
for it is evident from the figure, that the rays which 
enter the eye at + from either extremity of the object 
A or B, do not proceed as from the ſame point with 
that from whence thoſe which enter the other at 4 
ſeem to flow the mind therefore is here deceived, and 
looks upon the object as ſituated in two different places, 
and therefore judges it to be double. 

Por. V. An object ſeen through a concave lens 
appears nearer, ſmaller, and leſs bright, than with the 
naked eye. 

Thus, let AB (fig. 7.) be the object, CD the pu- 
pil of an eye, and EF the lens. Now, as it is the 
property of a lens of this form, to render diverging 
rays more ſo, and converging ones leſs ſo, the diver- 
ging rays GH, GI, proceeding from the point G, 
will be made to diverge more, and ſo to enter the eye 
as from ſome nearer point g; and the rays AH, BI, 
which converge, will be made to converge leſs, and 
to enter the eye as from the points @ and ö,; where- 
fore the object will appear in the ſituation 4g, leſs 
and nearer than without the lens. Farther, as the 
rays which proceed from G are rendered more diver- 
ging, ſome of them will be made to paſs by the = 
pil of the eye, which otherwiſe would have-entered it, 
and therefore each point of the object will appear leſs 
bright. 

Proy. VI. An object ſeen thro? a polygonous glaſs, 
that is, ſuch as is terminated by ſeveral plain ſurfaces, 
is multiplied thereby. 

For inſtance, let A (fig. 8.) be an object, and BC 
2 polygonous glaſs terminated by the plain ſurfaces 
BD, DE, &c. and let the fituation of the eye F be 
ſuch, that the rays AB being reftacted in paſſing thro? 
the glaſs, may enter it in the direction BF, and the rays 
AC in the direction CF. Then will the eye, by means 
of the former, ſee the object in G, and by the latter in 
H; and by means of the rays Al, the object will ap- 
pear alſo in its proper ſituation A. 


SECT. Il. Of the Reflection of Light. 


WhHen a ray of light falls upon any body, however 
tranſparent, the whole of it never paſſes through the 
body, Lut ſome part is always driven back or refleQed 
from it; and it is by this reflected light that all bo- 
dies which have no light of their own become viſible 
to vs. Of that part of the ray which enters, another 
part is alſo reflefted from the ſecond ſurface, or that 
which is fartheſt from the Juminous body. When this 
part arrives again at the firſt ſurface, part of it is re- 
fccted back from that ſurface; and thus it continues 
to be reflected between the two ſurfaces, and to paſs 
backwards and forwards within the ſubſtance of the 
medium, till ſome part is totally extinguiſhed and loft, 
Beſides this inconßderable quantity, however, which 
is loſt in this manner, the ſecand ſurface often reflects 
much more than the firft ; inſomuch that, in certain po- 


ſitions, ſcarce any rays will paſs through both ſides of 


A 


the medium. A very conſiderable quantity is alſo 4 8 
accountably Joſt or extinguiſhed at each reflectin hee. Reflea; 

face; infomuch that no body, however tranſparent — I 
tranſmit all the rays which fall upon it; neither, tho? 


* A ever ſo well fitted for reflection, will it refle& them 
all. 


$ 1. Of the Cauſe of Refledtion. 
Tux reflection of light is by no means ſo 
counted for as the — of the ſame KA * 
property, as we have ſeen in the laſt ſection, may be 
accounted for in a ſatisfaQory manner by the ſuppo- 
fition of an attractive power diffuſed throughout the 
medium, and extending a very little way beyond it; 
but with regard to the reflection of light, there ſeems 
to be no ſatisfactory hypotheſis hitherto invented. Of 
the principal opinions on this ſubje& Mr Rowning 
hath given us the following account. 
I. It was the opinion of philoſophers before Sir 
Iſaac Newton diſcovered the contrary, that light is 
reflected by impinging upon the ſolid parts of bodies, 
= that it is not ſo, is clear for the following rea- 
ons. 
And firſt, it is not reflected at the firſt ſurface of a1; 2 
body by impinging againſt it. Wied 
For it is evident that in order to the due and impinging 
regular reflection of light, that is, that the reflected on be ft 
rays ſhould not be diſperſed and ſcattered one from an- — 
other, there ought to be no raſures or unevenneſs in frrſt ſorfe 
the refleQing ſurface large enough to bear a ſenſible 
proportion to the magnitude of a ray of light ; be- 
cauſe if the ſurface abounds with ſuch, the reflected 
rays will rather be ſcattered like a parcel of pebbles 
thrown upon a rough pavement, than reflected with 
that regularity with which light is obſerved to be from 
a well-poliſhed ſurface. Now thoſe ſurfaces, which to 
our ſenſes appear perfectly ſmooth and well poliſhed, 
are far from being ſo; for to poliſh, is no other than 
to grind off the larger eminences and protuberances of 
the metal with the rough and ſharp particles of ſand, 
emery, or putty, which muſt of neceſſity leave behind 
them an infinity of raſures and ſcratches, which, tho' 
inconfiderable with regard to the former roughneſles, 
and too-minute to be diſcerned by us, muſt neverthe- 
leſs bear a large proportion to, if not vaſtly exceed, the 
magnitude of the particles of light. 126 
Secondly, it is not reflected at the ſecond ſurface, Nor: it 
by impinging againſt any ſolid particles. — 
That it is not reflected by impinging upon the 
ſolid particles which conſtitute this ſecond ſurface, is 
ſufficiently clear from the foregoing argument ; the 
ſecond ſurfaces of bodies being as uncapable of a per- 
fe& poliſh as the firſt; and it is farther confirmed from 
hence, viz. that the quantity of light reflected differs 
according to the different denſity of the medium be- 
hind the body: And that it is not reflected by impin- 
ging upon the particles which conſtitute the ſurface of 
the medium behind it, is evident, becauſe the ſtrongeſt 
refleQion of all at the ſecond ſurface of a body, is when 
there is a vacuum behind it. This therefore wants no 
farther proof. 3 oy 
II. It has been thought by ſome, that it is fe- fegt 
flected at the firſt ſurface of a body, by a repulſive g {ne 
force 6qually diffuſed over it; and at the ſecond, by an 
attractive force. 1. 11 
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1. If there be a repulſive force diffuſed over the 
ſurface of bodies that repels rays of light at all times, 
then, ſince by increaſing the obliquity of a ray we di- 


4:0. miniſh its perpendicular force (which 1s that only, 


whereby it muſt make its way through this repulſive 
force), however weakly that force may be ſuppoſed to 
act, rays of light may be made to fall with fo great a 
degree of obliquity on the refleQing ſurface, that 
there ſhall be a total reſſection of them there, and not 
one particle of light be able to make its way through: 
which is contrary to obſervation ; the reflection of 
light at the firſt ſurface of a tranſparent body being 
never total in any obliquity whatever. The hypotheſis 
therefore in this particular muſt be falſe, 

2. As to the reflection at the ſecond ſurface by 
the attractive force of the body; this may be confi- 
dered in two reſpects: firſt, when the reflection is to- 
tal; ſecondly, when it is partial, 

And firſt, in caſes where the reflection is total, 
the cauſe of it is undoubtedly that ſame attractive 
force by which light would be refracted in paſſing out 
of the ſame body. This is manifeft from that analogy 
which is obſervable between the reflection of light ar 
this ſecond ſurface, and its refraction there. For 
otherwiſe, what can be the reaſon that the total re- 
fe&ion ſhould begin juſt when the obliquity of the in- 
cident ray, at its arrival at the ſecond ſurface, is ſuch, 
that the refracted angle ought to be a right one; or 
when the ray, were it not to return in reflection, 
ought to paſs on parallel to the ſurface, without going 
from it? For in this caſe it is evident, that it ought 
to be returned by this very power, and in ſuch man- 
ner that the angle of refleQion ſhall be equal to the 
angle of incidence : juſt as a ſtone thrown obliquely 
from the earth, after it is ſo far turned out of its 
courſe by the attraction of the earth, as to begin to 
move horizontally, or parallel to the ſurface of the 
earth, is then by the ſame power made to return in a 
curve fimilar to that which is deſcribed in its departure 
from the earth, and ſo falls with the ſame degree of 
obliquity that it was thrown with. * 

But ſecondly, as to the reflection at the ſecond ſur- 
face, when it is partial; an attractive force uniformly 
{pread over it, as the maintainers of this hypotheſis 
conceive it to be, can never be the cauſe thereof. 
Becauſe ir is inconceivable, that the ſame force, acting 
in the ſame circumſtances in every reſpeR, can ſome- 
times refle& the violet coloured rays and tranſmit the 
red, and at other times refle& the red and tranſmit 
the violet. | 

This argument concludes equally againſt a repulſive 
force uniformly diffuſed over the firſt ſurface of a body, 
and reflecting light there; becauſe ſome bodies reflect 
the violet and tranſmit the red, others refle& the red 
and tranſmit the violet, at their firſt ſurface; which 
cannot poſſibly be upon this ſuppoſition, the rays of 
whichever of theſe colours we ſuppoſe to. be the 
ltrongeſt, 

III. Some, being apprehenſive of the inſufficiency 


olle. of a repulſive and attractive force diffuſed over the ſur- 


faces of bodies and acting uniformly, have ſuppoſed, 

that, by the action of light upon the ſurface of bodies, 

the matter of theſe forces is put into an undulatory 

motion; and that where the ſurface of it is ſubſiding 

light is traaſmitted, and in thoſe places where it is 
2 


10 & 


riſing light is reflected. But this ſeems not to ad- 


vance us one jot farther ; for in thoſe caſes, ſuppoſe RefleQtion. 


where red is reflected and violet tranſmitted, how 
comes it to*paſs that the red impinges only on thoſe 


parts when the waves are riſing, and the violet when 
they are ſubliding ? 


IV. The next hypotheſis that we ſhall take notice 8 Iſaac 
of, is that remarkable one of Sir Iſaac Newton's fits b. 


of eaſy reflection and tranſmiſſion, which we ſhall now 
explain and examine. 

That author, as far as we can apprehend his 
meaning in this particular, is of opinion, that light, 
in its paſſage from the luminous body, is diſpoſed to 
be alternately refleQed by and tranſmitted through any 
re fracting ſurface it may meet with; that theſe dil- 
poſitions (which he calls fits of eaſy reflection and eaſy 
tranſmiſſion) return ſucceſſively at equal intervals : 
and that they are communicated to it at its firſt 
emiſſion out of the luminous body it proceeds from, 
probably by ſome very ſubtle and elaſtic ſubſtance 
diffuſed through the univerſe, and that in the follow- 
ing manner. As bodies falling into water, or paſſing 
through the air, cauſe undulations in each, ſo the rays 
of light may excite vibrations in this elaſtic ſubſtance. 
The quickneſs of which vibrations depending on the 
elaſticity of the medium (as the quickneſs of the vi- 
brations in the air, which propagate ſound, deperd 
ſolely on the elaſticity of the air, and not upon the 
quickneſs of thoſe in the ſounding body) the motion of 
the particles of it may be quicker than that of the rays: 
and therefore, when a ray at the inſtant it impinges 
upon any ſurface, is in that part of a vibration of this 
elaſtic ſubſtance which conſpires with its motion, it 
it may be eaſily tranſmitted; and when it is in that 
part of a vibration which is contrary to its motion, it 
may be reflected. He farther ſuppoſes, that when 
light falls upon the firſt ſurface of a body, none is re- 
flected there; but all that happens to it there is, that 
every ray that is not in a fit of eaſy tranſmillion is there 
put into one, ſo that when they come at the other 
fide (for this elaſtic ſubſtance, eaſily pervading the 
pores of bodies, is capable of the ſame vibrations 
within the body as without it) the rays of one colour 
ſhall be in a fit of eaſy tranſmiſſion, and thoſe of an- 
other in a fit of eaſy reflection, according to the 
thickneſs of the body, the intervals of the fits bein 
different in rays of a different kind. This very well 
accounts for the different colours of the bubble and 
thin plate of air and water, as is obvious enough; 
and likewiſe for the reflection of light at the ſecond 
ſurface of a thicker body; for the light reflected 
from thence is alſo obſerved to be coloured, and 
to form rings according to the different thickneſs of 
the body, when not intermixed and confounded with 
other light, as will appear from the following ex- 
periment. If a piece of glaſs be ground concave on 
one ſide and convex on the other, both its con— 
cavity and convexity having one common centre; and if 
a ray of light be made to paſs through a ſmall hole 
in a picce of paper held in that common centre, and 
be permitted to fall on the glaſs; beſides thoſe rays 
which are regularly reflected back to the hole again, 
there will be others refleQed to the paper, and form 
coloured rings ſurrounding the hole, not unlike thoſe 
occaſioned by the reflection of light from thin plates. 
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The ſame will happen if the rays be reflected from a 
metalline ſpeculum, but the light will not be coloured; 
which ſhews, that the colours ariſe from that light 
which is reflected from the back- ſide, and that in the 
following manner: Beſides that light which is re- 
gularly reflected from the farther ſurface of the glaſs, 


there is ſome refleed irregularly, which, paſſing from 


the back ſurface under the different obliquities, does 
as it were paſs through glaſſes of different thickneſſes, 
and therefore is in part reflected back again when it 
comes to the firſt ſurface, and is in part tranſmitted 
through it, the tranſmited light, when received upon 
the white paper, exhibiting the rings of colours above- 
mentioned. h 

As to the light which is ſuppoſed to be refleQed 
at the firſt ſurface, his opinion ſeems to be, That it 
is not there reflected, but that it really enters the 
ſurface, and is reflected from the back-ſide of the 
firſt ſeries of particles that lie therein: ſo that, ac- 
cording as theſe particles are larger or ſmaller, the 
rays of light which at their entrance into them 
{for they are tranſparent, whether the body they com- 
poſe be ſo or not) are thereby put into fits of eaſy 
tranſmiſſion, at their emerſion at the other fide are 
ſome in a fit of eaſy tranſmiſſion, others in a fit of 
eaſy reflection, according as the interval of their fits 
are large or ſmall. So that the particles of a body may 
be of ſuch a ſize that they ſhall reflect the red and 
tranſmit the violet, or that they may refle& the violet 
and tranſmit the red; or, in general, that the 
ſtrongeſt and moſt forcible rays may be tranſmitted 
while the weaker are reflected; or the weaker may be 
tranſmitted while the ſtronger are reflected. 


5. 2. Of the Laws of Reflection. 


Tur fundamentallaw of the reflection of light is, that 
in all caſes the angle of refleQion is equal to the angle 
of incidence. This is found by experiment to be the 
caſe, and befides may be demonſtrated mathematically 
from the laws of percuſſion in bodies perfectly elaſtic. 
The axiom 8 holds good in every caſe of re- 
flection, whether it be from plain ſurfaces or ſpherical 
ones, and that whether they are convex or concave; 
and hence the ſeven following propoſitions relating to 
the reflection of light from plain and ſpherical * 
may be deduced. 

I. Rays of light reflected from a plain fur face have 
the ſame degree of inclination to one another that 
their reſpective incident ones have. For the angle of 
re flection of each ray being equal to that of its reſpec- 
tive incident one, it is evident, that each reflected 
ray will have the ſame degree of inclination to that 


portion of the ſurface from whence it is reflected that 


its incident one has: but it is here ſuppoſed, that all 
thoſe portions of ſurface from whence the rays are re- 
flected, are Gituated in the ſame plain; conſequently the 
reflected rays will have the ſame degree of inclination 
to each other that their incident ones have, from what- 
ever part of the ſurface they are reflected. 

II. Parallel rays reflected from a concave ſurface 
are rendered converging. —To illuftrate this, let AF, 
CD, EB, (bg. 1.) repreſent three parallel rays 
falling upon the concave ſurface FB, whoſe centre is 


C. To the points F and B draw the lines CF, CB; 


theſe being drawn from the centre, will be perpendi- 


F@ &+:-. | P 


cular to the ſurface at thoſe points. The incident ra * 


CD alſo paſſing through the centre, will be perpendi. 
cular to the ſurface, and therefore will return after re. 
flection in the ſame line; but the oblique rays AF 


and EB will be reflected into the lines FM and BM, 


ſituated on the contrary ſide of their reſpeclive per- 


pendiculars CF and CB. They will therefore proceed 
converging after reflection towards ſome point, as M 
in the Ting CD. | 4 

III. Converging rays falling on the like ſurface, 
are made to converge more.—PFor, every thing re. 
maining as above, let GF, HB, be the incident rays. 
Now, becauſe theſe rays have larger angles of inci 
dence than the parallel ones AF and EB in the fore. 
going caſe, their angles of refietion will alſo be larger 
than thoſe of the others; they will therefore converge 
after refleQion, ſuppoſe in the lines FN and BN, ha- 
ving their point of concourſe N farther from the point C 
than M, that to which the parallel rays AF and EB 
converged to in the foregoing caſe; and their pre- 
ciſe degree of convergency will be greater than that 
wherein they converged before reflection. 

IV. Diverging rays falling upon the like ſurface, 
are, after refleQion, parallel, diverging, or coaverging. 
If they diverge from the focus of parallel rays, they 
then become parallel; if from a point nearer to the 
ſurface than that, they will diverge, but in a leſs de- 

ree than before reflection; if from a point between 
$68 and the centre, they will converge after reflec- 
tion, and that to ſome point on the contrary fide of 
the centre, but fituated farther from it than the point 
from which they diverged. If the incident rays di- 
verge from a point beyond the centre, the reflected 
ones will converge to one on the other fide of it, but 


-nearer to it than the point they diverged from; and 


if they diverge from the centre, they will be reflected 
thither again. 

1. Let them diverge in the lines MF, MB, pro- 
ceeding from M, the focus of parallel rays; then, as 
the parallel rays AF and EB were reflected into the 
lines FM and BM, (by Prop. II.) theſe rays will now 
an the contrary be reflected into them. 

2. Let them diverge from N, a point nearer to the 
ſurface than the ſocus of parallel rays, they will then 
be reflected into the diverging lines FG and BH, 
which the incident rays GF and HB delcribed that 
were ſhewn to be reflected into them in the fore - 
going propolition ; but the degree wherein they di- 
verge will be leſs than that wherein they diverged be- 
fore refleQion. 

3. Let them proceed diverging from X, a point be- 
tween the focus of parallel rays and the centre; they 
then make leſs angles of incidence than the rays 
and MB, which became parallel by reflection: they 
will conſequeatly have leis angles of reflection, and 
proceed therefore converging towards ſome point, 43 
Y; which point will always fall on the contrary fade 
of the centre, becauſe a reflected ray always falls on 
the contrary fide of the perpendicular with reſpe& 
to that on which its incident one falls; and of con- 
ſequence it will be farther diſtant from the centre 
than X. | 

4+ If the incident ones diverge from Y, they will, 
after refleQion, converge to X; thoſe which were the 
incideat rays in the former caſe being tbe — 
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— fall in with their reſpe&ive perpendiculars; and 
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ones in this. And, laſtly, 


| If the incident rays proceed from the centre, 


for that reaſon are refleQed thither again. 
V. Parallel rays reflected from a convex ſurface, 


are rendered diverging.— For, let AB, GD, EF, 


(fig. 2.) be three parallel rays falling upon the con- 
vex ſurface BF, whoſe centre of convexity is C, aud 
let one of them, viz. GD, be perpendicular to the 
ſurface, Through B, D, and F, the points of reflec- 
tion, draw the lines CV, CG, and CT; which, be- 
cauſe they paſs through the centre, will be perpcadi- 
cular to the ſurface at theſe points. 'The incident 
ray GD being perpendicular to the ſurface, will re- 
turn after reflection in the ſame line, but the oblique 
ones AB and EF in the lines BK and FL fituated on 
the contrary fide of their reſpective perpendiculars BV 
and FT. They will therefore diverge, after reflec- 
tion, as from ſome point M in the line GD produced; 
and this point will be in the middle between D 
and C. 

VI. Diverging rays reflected from the like ſurface, 
are rendered more diverging. —For, every thing re- 
maining as above, let GB, F, be the incident rays. 
Theſe baving larger angles of incidence than the pa- 
rallel ones AB and EF in the preceding caſe, their 
angles of reflection will allo be larger than theirs: 
they will therefore diverge after reflection, ſuppoſe in 
the lines BP and FQ, as from ſome point N, farther 
from C than the point M; and the degree wherein 
they will diverge will be greater than that wherein 
they diverged before reflection. 


VII. CO rays reflected from the like ſur- 


face, are parallel, converging, or diverging. If they 
tend towards the focus of parallel rays, they then be- 
come parallel; if to a point nearer the ſurface than 
that, they converge, but in a leſs degree than before 
reflection; if to a point between that and the centre, 
they will diverge after reflection, as from ſome point 
on the contrary fide of the centre, but fituated far- 
ther from it than the point they converged to: if the 
incident rays converge to a point beyond the centre, 
the reflected ones will diverge as from one on the con- 
trary fide of it, but nearer to it than the point to 
which the incident ones converged; and if the inci- 
dent rays converge towards the centre, the reflected 
ones will proceed as from thence. 

1. Let them converge in the lines KB and LF, 
tending towards M, the focus of parallel rays; then, 
as the parallel rays AB EF were reflected into the 
lines BK and FL (by Prop. V.), thoſe rays will now 
on the contrary be reflected into them. 

2. Let them converge in the lines PB, QF, tending 
towards N a point nearer the ſurface than the focus of 
parallel rays, they will then be reflected into the con- 
verging lines BG and FG, in which the rays GB GF 
proceeded that were ſhewn to be reflected into them by 
the laſt propoſition : but the degree wherein they will 
converge will be leſs than that wherein they converged 
before reflection. 

3. Let them converge in the lines RB and SF pro- 
decding towards X, a point between the focus of pa- 
rallcl rays and the centre; their angles of incidence 
will then be leſs than thoſe of the rays KB and LE. 
lich became parallel after reflection: their angles of 
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reflection will therefore be leſs; on which account 
they muſt neceſſarily diverge, ſuppoſe in the lines 
BH and FI, from ſome point, as Y; which point, 
(by Prop. IV.) will fall on the contrary fide of the 
centre with reſpect to X, and will be farther from it 
than that. 

4. If the incident rays tend towards V, the reflec- 
ted ones will diverge as from X; thoſe which were the 
incident ones in one caſe, being the reflected ones in 
the other. Ga 

5. Laſtly, if the incident rays converge towards the 
centre, they fall in with their reſpective perpendicu- 
lars; on which account they proceed after reflection 
as from the centre. 

We have already obſerved, that in ſome caſes there 
is a very great refletion from the ſecond ſurface of a 
tranſparent body. The degree of inclination neceſſary 
to cauſe a total reflection of a ray at the ſecond ſur- 
face of a medium, is that which requires that the re- 
fracted angle (ſuppoſing the ray to paſs out there) 
ſhould be equal to or greater than a right one; and 
conſequently it depends on the refractive power of the 
medium through which. the ray paſſes, and is there- 
fore different in different media. When a ray paſſes 
through glaſs ſurrounded with air, and is inclined to 
its ſecond ſurface under an angle of 42 degrees or 
more, it will be wholly reflected there. For, as 11 is 
to 17, (the ratio of refraction out of glaſs into air), ſo 
is the {ine of an angle of 42 degrees to a fourth num- 
ber, that will exceed the fine of a right angle. From 
hence it follows, that when a ray of light arrives at 
the ſecond ſurface of a tranſparent ſoblance with as 
great, or a greater degree of obliquity, than that which 
is neceſſary to make a total reflection, it will there be 
ail returned back to the firſt; and if it proceeds to- 
wards that with as great an obliquity as it did towards 
the other, (which it will do if the ſurfaces of the me- 
dium be parallel to each other), it will there be all re- 
flected again, &c. and will therefore never get out, 
but paſs from ſide to fide, till it be whòôlly ſuffocated 
and loſt within the body.—From hence may ariſe an 
obvious inquiry, how it comes to paſs, that light fall- 
ing very obl:quely upon a glaſs widow from without, 
ſhould be tranſmitted into the room? In aaſwer to this 
it mutt be conſidered, that however obliquely a ray 
falls upon the ſurface of any medium whole ſides are 
paralle!, (as thoſe of the glaſs in a window are), it will 
ſuffer ſuch a degree of refraQtion in entering there, 
that it ſhall fall upon the ſecond with a leſs obliquity 
than that which is neceſſary to cauſe a total reflection. 
For inſtance, let the medium be glaſs, as ſuppoſed in 
the preſent caſe; then, as 17 is to 11, (the ratio of 
refraction out of air into glaſs), fo is the fine of the 
largeſt angle of incidence with which a ray can fall 
upon any turface to the fine of a leſs angle than that 
of total reflection. And therefore, if the fides of the 
glaſs be parallel, the obliquity with which a ray falls 
upon the firſt ſurface, cannot be ſo great, but that it 
ſhall paſs the ſecond without ſuffering a total refleton 
there. 

When light paſſes out of a denſer into a rarer me- 
dium, the nearer the ſecond medium approaches the 
firſt in denfity (or more properly in its refractive 
power), the leſs of it will be refracted in paſſing from 
one to the other; and when their refrating power? are 


equal, 
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equal, all of it will paſs into the ſecond medium. 

The above propoſitions may be all mathematically 
demonſtrated in the following manner. 

Proe. I. Of the reflection of rays from a plain ſur- 
face. 

« When rays fall upon a plain ſurface, if they di- 
verge, the focus of the refleQed rays will be at the ſame 
diſtance behind the ſurface, that the radiant point is be- 
fore it: if they converge, it will be at the ſame diſtance 
before the ſurface, that the imaginary focus of the in- 
cident rays is behind it.“ 

This propoſition admits of two caſes. 

Cask 1. Of diverging rays. 

Dem. Let AB, AC, (bg. 3.) be two diverging 
rays incident on the plain ſurface DE, the one perpen- 
dicularly, the other obliquely: the perpendicular one 
AB will be reflected to A, proceeding as from ſome 
point in the line AB produced ; the oblique one AC 
will be reflected into ſome line as CF, ſuch that the 
point G, where the line FG produced interſects the 
line AB produced alſo, ſhall be at an equal diſtance 


from the ſurface DE with the radiant A. For the 


perpendicular CH being drawn, ACH and HCF will 
be the angles of incidence and reflection; which being 
equal, their complements ACB and FCE are ſo too: 
but the angle BCG is equal to FCE, as being vertical 
to it: therefore in the triangles ABC and GBC the 
angles at C are equal, the fide BC is common, and 
the angles at B are alſo equal to each other, as being 
right ones; therefore the lines AB and BG, whic 
reſpect the equal angles at C, are alſo equal; and con- 
ſequently the point G, the focus of the incidents rays 
AB, AC, is at the ſame diſtance behind the ſurface, 
that the point A is before it. ©. E. D. 

Cast 2. Of converging rays. 

This is the converſe of the former caſe. For ſuppo- 
fing FC and AB to be two converging incident rays, 
CA and BA will be the reflected ones (the angles of in- 
cidence in the former caſe being now the angles of re- 
flection, and vice verſa), having the point A from their 
focus ; but this, from what was demonſtrated above, 
is at an equal diſtance from the refleQing ſurface with 
the point G, which in this caſe is the imagiuary focus 
of the incident rays, FC, and AB. 

Ons. It is not here, as in the refraction of rays 
in paſſing through a plain ſurface, where ſome of the 
refrated rays proceed as from one point, and ſome as 
from another: but they all proceed after reflection as 
from one and the ſame point, however obliquely they 
may fall upon the ſurface; for what is here demonſtra- 
ted of the ray AC holds equally of any other, as Al, 
AK, &c. 

The caſe of parallel rays incident on a plain ſurface, 
is included in this propoſition: for in that caſe we are 
to ſuppoſe the radiant to be at an infinite diſtance from 
the ſurface, and then by the propoſition the focus of 
the refleQed rays will be ſo too; that is, the rays will 
be parallel after reflection, as they were before. 

Proe. II. Of the reflection of parallel rays from a 
ſpherical ſurface. 

„When parallel rays are incident upon a ſpherical 
ſurface, the focus of the reflected rays will be the 
middle point between the centre of convexity and the 
ſurface.” | 


Lis propoſition admits of two caſes, 
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, Cas 1, Of parallel rays falling upon a convex ſur. 
ace. 
Dem. Let AB, DH, (fig. 4.) repreſent two pa- 
rallel rays incident on the convex ſurface BH, the one 
perpendicularly, the other obliquely; and let C be the 
centre of convexity; ſuppoſe HE to be the reflected ra 
of the oblique incident one DH proceeding as from F 
a point in the line AB produced.. Through the point 
H draw the line CI, which will be perpendicular to 
the ſurface at that point; and the angles DHI and 
IHF, being the angles of incidence and reflection, will 


be equal. To the former of theſe, the angle HCF is 


equal, the lines AC and DH being parallel, and to the 
latter the angle CAF as being vertical; wherefore the 
triangle TFH is iſoſceles, and conſequently the fides 
CF and FH are equal: but ſuppoſing BH to vaniſh, 
FH is equal to FB; and therefore upon this ſuppoſi. 
tion FC and FB are equa], that is, the focus of the 
reflected rays is the middle point between the centre of 
convexity and the ſurface. Q. E. D. 

Cass 2. Of parallel rays falling upon a concave 


ſurface. 


Dem. Let AB, DH (fig. 5.) be two parallel 
rays incident, the one perpendicularly, the other ob- 
liquely, on the concave ſurface BH, whoſe centre of 
concavity is C. Let BF and HF be the reflected rays 
meeting each other in F; this will be the middle point 
between B and C. For drawing through C the per- 
pendicular CH, the angles DHC, and FHC, being 
the angles of incidence and reflection, will be equal, 
to the former of which the angle HCF is equal, as al- 
ternate ; and therefore the triangle CFH is iſoſceles. 
Wherefore CF and FH are equal: but if we ſuppoſe 
BH to vaniſh, FB and FH are alſo equal, and there- 
fore CF is equal to FB; that 1s, the focal diſtance of 
the reflected rays is the middle point between the cen- 
tre and the ſurface. ©. E. D. 

Ons. It is here obſervable, that the farther the 
line DH, either in fig. 4. or 5. is taken from AB, 
the nearer the point F falls to the ſurface, For 
the farther the point H recedes from B, the larger 
the triangle CFH will become; and conſequently, 
fince it is always an iſoſceles one, and the baſe CH, 
being the radius, is every where of the ſame length, 
the equal legs CF and FH will lengthen; but CF 
cannot grow longer unleſs the point F approach to- 
wards the ſurface. And the farther H is removed 
from B, the faſter F approaches to it. 

This is the reaſon, that whenever parallel rays are 
conſidered as reflected from a ſpherical ſurface, the 
diſtance of the oblique one from the perpendicular one 
is taken ſo ſmall with reſpe& to the focal diſtance of 
that ſurface, that without any phyſical error it may 
be ſuppoſed to vaniſh. E 

From hence it follows, that if a number of parallel 
rays, as AB, CD, EG, &c. fall upon a convex ſur- 
face, (as fig. 6.) and if BA, DK, the reflected rays of 
the incident ones AB, CD, proceed as from the point 
F, thoſe of the incident ones CD, EG, viz. DK, GL, 
will proceed as from N, thoſe of the incident ones EG, 
HI, as from O, &c. becauſe the farther the incident 
ones CD, EG, &c. are from AB, the nearer to the 


| ſurface are the points F, /n V in the line BF, from 


which they proceed after reflection; ſo that properly 
the foci of the reflected rays BA, DK, GL, &c. 2 
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. ſing thro' the points F, N, O, &c. 


— gne ſame is applicable to the caſe of parallel rays 


* a 


not in the line AB produced, but in a curve line paſ- 


reflected from a concave ſurface, as expreſſed by the 
pricked lines on the other half of the figure, where 

, RS, TV, are the incident rays ; QF, 8% V/, 
the reflected ones, interſecting each other in the points 
X, Y, and F; ſo that the foci of thoſe rays are not 
in the line FB, but in a curve paſſing through thoſe 

oints. 
d Had the ſurface BH in fig. 4. or 5. been formed by 
the revolution of -a parabola about its axis having its 
focus in the point F, all the rays reflected from the 
convex ſurface would have proceeded as from the point 
F, and thoſe reflected from the concave would have 
fallen upon it, however diſtant their incident ones 
AB, DH, might have been from each other. For in 
the parabola, all lines drawn 3 to the axis make 
angles with the tangents to the points where they cut 
the parabola (that is, with the ſurface of the parabo- 
la) equal to thoſe which are made with the ſame tan- 
gents by lines drawn from thence to the focus; there- 
fore, if the incident rays deſcribe thoſe parallel lines, 
the reflected ones will neceſſarily deſcribe theſe other, 
and ſo will all proceed as from, or meet in, the ſame 
int. 

Proe. III. Of the reflection of diverging and con- 
verging rays from a ſpherical ſurface. 

« When rays fall upon any ſpherical ſurface, if they 
diverge, the diſtance of the focus of the reflected rays 
from the ſurface is to the diſtance of the radiant point 
from the ſame (or, if they converge, to that of the 
imaginary focus of the incident rays), as the diſtance of 
the focus of the refleQed rays from the centre is to 
the diſtance of the radiant point (or imaginary focus 
of the incident rays) from the ſame.” 

This propoſition admits of ten caſes. 

Cask 1. Of diverging rays falling upon a convex 
ſurface, 

Dem. Let RB, RD (fig. 7.) repreſent two di- 
verging rays flowing from the point R as from a ra- 
diant, and falling the one perpendicularly, the other 
obliquely, on the convex ſurface BD, whoſe centre is 
C. Let DE be the reflected ray of the incident one 
RD, produce ED to F, and through R draw the line 
RH parallel to FE till it meets CD produced in H. 
Then will the angle RHD be equal to EDH the angle 
of reflection, as being alternate to it, and therefore 
equal alſo to RDH which is the angle of incidence; 


Wherefore the triangle DRH is iſoſceles, and conſe- 


quently DR is equal to RH. Now the lines FD and 
: H being parallel, the triangles FDC and RHC are 
ers (or to expreſs it in Euclid's way, the ſides of 
the triangle RHC are cut proportionably, 2 Elem. 6.) : 
= therefore FD is to RH, or its equal RD, as CF 
* CR; but BD vaniſhing, FD and RD differ not 
rom FB and RB; wherefore FB is to RB alſo, as 
CF to CR; that is, the diſtance of the focus from the 
urface is to the diſtance of the radiant point from the 
"ame, as the diſtance of the focus from the centre 
5 ” the diſtance of the radiant from thence. 9. 


Cask 2. 
ſurface. 


Dim, Let KD and CB be the converging inci- 


Of converging rays falling upon a concave 


I C 8. 

dent rays having their imaginary focus in the point R, 
which was the radiant in the foregoing caſe. 'Then as 
RD was in that caſe reflected into DE, KD will in 
this be reflected into DF; for, fince the angles of in- 
cidence in both caſes are equal, as they are by being 
vertical, the angles of refleion will be ſo too; ſo 
that F will be the focus of the refleQed rays: but it 
was there demonſtrated, that FB is to RB as CF to 
CR; that is, the diſtance of the focus from the ſur- 
face is to the diſtance (in this Caſe) of the ima- 
ginary focus of the incident rays, as the diſtance of 
the focus from the centre is the diſtance of the imagi- 
nary focus of the Incident rays from the ſame. 9. 
E. D. 

Case 3. Of converging rays falling upon a con- 
vex ſurface, and tending to a point between the focus 
of parallel] rays and the centre. | 

Dem. Let BD (fig. 8.) repreſent a convex ſurface 
whole centre is C, and whole focus of parallel rays is 
PH; and let AB, KD., be two converging rays inci- 
dent upon it, and having their imaginary focus at R, 
a point between P and C. Now becauſe KD tends 
to a point between the focus of parallel rays and the 
centre, the reflected ray DE will diverge from ſome 
point on the other fide the centre, ſuppoſe F; as ex- 
plained above (p. 5547.) under prop. 7. Through D 
draw the perpendicular CD, and produce it to H; then 
will KDH and HDE be the angles of incidence and 
reflection, which being equal, their vertical ones RDC 
and CDF will be ſo too, and therefore the vertex of 
the triangle RD is biſected by the line DC: where- 
fore (3 El. 6.) FD and DR or BD vaniſhing, FB 
and BR are to each other as FC to CR; that is, the 
diſtance of the focus of the reflected rays is to that of 
the imaginary focus of the incident ones, as the di- 
ſtance of the former from the centre is to the diſtance 
of the latter from the ſame, ©. E. D. 

Cask 4. Of diverging rays falling upon a con- 
cave ſurface, and proceeding from a point between the 
focus of parallel rays and the centre. 

Dem. Let RB, RD, be the diverging rays in- 
cident upon the concave ſurface BD, having their ra- 
diant point in the point R, the imaginary focus of 
the incident rays in the foregoing caſe. Then as 
KD was in that caſe reflected into DE, RD will 
now be reflected into DF. But it was there demon- 
ſtrated, that FB and RB are to each other, as CF to 
CR; that is, the diſtance of the focus is to that of 
the radiant, as the diſtance of the former from the 
centre is to the diſtance of the latter from the ſame. 
Q. E. D. | 

The angles of incidence and reflection being equal, 
it is evident, that if, in any caſe, the reflected ray be 
made the incident one, the incident will become the 
reflected one: and therefore the four following caſes 
may be conſidered reſpectively as the converſe of the 


four foregoing ; for in each of them the incident rays 


are ſuppoſed to coincide with che reflected ones in the 
other. Or they may be demonſtrated independently 
of them as follows. | 

Caset 5. Of converging rays telling upon a con- 
vex ſurface, and tending to a point nearer the ſurface 
than the focus of parailel rays, 
«Dem. Let ED, RB (fig. 5.) be che converging 
rays incident upon the convex ſurface BD whoſe cen- 
tre 
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tre is C, and focus of parallel rays is at P; and let the focus of the reflected rays froth the ſurfi 
the diſtance of the radiant from the ſame, as 
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point between P and B; and let DR be the reflected 
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ray. From C and R draw the lines CH, RH, the 


one paſſing through D, the other parallel to FE. 


Then will the angle RHD be equal to HDE the 


angle of incidence, as alternate to it; and therefore 
equal to HDR, the _— of reflection: wherefore 
the triangle HDR is iſoſceles, and conſequently DR 
is equal to RH. Now the lines FD and RH being 
parallel, the triangles FDC and RHC are fimilar ; 
and therefore RH, or RD, is to FD as CR to CF: 
but BD vaniſhing, RD and FD coincide with RB 
and FB, wherefore RB is to FB as CR to CF; that 
is, the diſtance of the focus from the ſurface is to the 
diſtance of the imaginary focus of the incident rays, 
as the diſtance of the focus from the centre is to the 
diſtance of the imaginary focus of the incident rays 
from the ſame, O. E. D. 

Cask 6. Of diverging rays falling upon a concave 
ſarface, and proceeding from a point between the fo- 
cus of parallel rays and the ſurface. 

Deu. Let FD and FB repreſent two diverging rays 
flowing from the point F as a radiant, which was the 
imaginary focus of the incident rays in the foregoing 
caſe. Then as ED was in that caſe reflected into DR, 
FD will be reflected into DK, (for the reaſon men- 
tioned in Cafe the ſecond), ſo that the reflected ray 
will proceed as from the point R: but it was demon- 
ſtrated in the caſe immediately foregoing, that RB is 
to FB as CR to CF; that is, the diſtance of the fo- 
cus from the ſurface is to that of the radiant from the 
ſame, as the diſtance of the former from the centre is 
to that of the latter from the ſame. Q. E. D. 

Cask 7. Of converging rays falling upon a convex 
ſurface, and tending towards a point 
tre. 

Dru. Let AB, ED, (fig. 8.) be the incident rays 
tending to F, a point beyond the centre C, and let 
DK be the reflected ray of the incident one ED. 
Then becauſe the incident ray ED tends to a point 
beyond the centre, the reflected ray DK will proceed 
as from one on the contrary ſide, ſuppoſe R; as ex- 
plained above under Prop. VII. Through D draw 
the perpendicular CD, and produce it to H. Then will 
ED H and HDK be the angles of incidence and re- 
flection; which being equal, their vertical ones CDF 
and CDR will be fo too: conſequently the vertex of 
the triangle FDR is biſected by the line CD: where- 
fore, RD is to DF, or (3 Elem. 6.) BD vaniſhing, 
RB is to BF as RC to CF; that is, the diſtance of the 
focus of the reflected rays is to that of the imaginary 
focus of the incident rays, as the diſtance of the former 
from the centre is to the diſtance of the latter from the 


yond the cen- 


ſtance of the focus of the reflefted rays from the cen. 


tre is to the diftance of the radiant from/thence, 9. 
E. D. F220 . 

The two remaining caſes may be conſidered as the 
converſe of thoſe under Prop. II. (p- 5548.),. becauſe 
the incident rays in theſe are the reflected ones in them: 
or they may be demonſtrated in the fame manner with 
the foregoing, as follows. 

Cast 9. Converging rays falling upon a convex ſur. 
face, and tending to the ſurface of parallel rays, be- 
come parallel after reflection. 

De M. Let ED, RB, (fig. 7.) repreſent two 
converging rays incident on the convex ſurface BD, 
and tending towards F, which we will now ſuppoſe 
to be the focus of parallel rays; and let DR be the 
reflected ray, and C the centre of convexity of the re- 
flecting ſurface. Throvgh C draw the line CD, and 
produce it to H, drawing RH parallel to ED produ- 
ced to F. Now it has been demonſtrated (Cafe ß.) 
where the incident rays are ſuppoſed to tend to the 
point F, that RB is to FB as RC to CF; but F in 
this Cafe being ſuppoſed to be the focus of parallel 
rays, it is the middle point between C and B (by pro- 
poſition 2d), and therefare FB and FC are equal; and 
conſequently the two other terms in the proportion, 
viz. RB and RC, muſt be ſo: too; which can only be 


upon a ſuppoſition that R is at an infinite diſtance 


from B; that is, that the reflected rays BR and DR 
be parallel. ©. E. D. | 

Case to. Diverging rays falling upon a concave 
ſurface, and proceeding from the focus of parallel rays, 
become parallel after reflection. | 

Dem. Let RD, RB (fig. 8.) be two diverging 
rays incident upon the concave ſurface BD, as ſuppo: 
ſed in Caſe 4.; where it was demonſtrated that FB is 
to RB as CF to CR. But in the preſent caſe RB aud 
CR are equal, becauſe R is ſuppoſed to be the focus 
of parallel rays; therefore FB and FC are ſo too. 
Which cannot be unleſs F be taken at an infinite di- 
ftance from B; that is, unleſs the reflected rays BF 
and DF be parallel. 9. E. D. 

Ons. It is here obſervable, that in the caſe of di- 
verging rays falling upon a convex ſurface, (ce 
fig. 7.) the farther the point D is taken from B, 
the nearer the point F, the focus of the reflected 
rays, approaches to B, while the radiant R remains 
the ſame, For it is evident from the curvature of 
a circle, that the point D (fig. 9.) may be ta. 
ken ſo far from B, that the reflc&ed ray DE thall 
proceed as from F, G, H, or even from'B, or from 
any point between B and R; and the farther it 1s 
taken from B, the faſter the point from which it pro- 


ſame. 9. E. D. ; cCeeds, approaches towards R: as will eaſily appear 
Cas 8. Of diverging rays falling upon a concave if we draw ſeveral incident rays with their reſpec- 


ſurface, and proceeding from a point beyond the cen- 
tre. 

Dru. Let FB, FD, be the incident rays having 
their radiant in F, the imaginary focus of the incident 
rays in the toregoing caſe, Then as ED was in that 
caſe refleted into DK, FD will now be reflected into 
DR; ſo that R will be the focus of the reflected rays. 
Bat it was demonſtrated in the foregoing caſe, that 


RB is to FB as RC to CF; that is, the diſtance of 


tive refleQed: ones, in ſuch manner that the angles 
of reflection may be all equal to their reſpective angles 
of incidence, as is done in the figure, The like 15 
applicable to any of the other caſes of diverging or 
converging rays incident upon a ſpherical ſurface- 
This is the reaſon, that when rays are conſidered as te- 
flected from a ſphericel ſurface, the diſtance of the 
oblique rays from the perpendicular one 18 taken 10 


ſmall, that it mey be ſuppoſed” to vaniſh. From 
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From hence it follows, that if a number of diver- 


. 


nefeftion- ping rays are incident upon the convex ſurface BD at 
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che ſeveral points B, D, D, &c. they ſhall not pro- 
ceed after reflection as from any point in the line RB 


roduced, but as from a curve line paſſing thro? the ſe- 
veral points F, % , &c. The ſame is applicable in 
all the other caſes. 

Had the curvature BD (fig. 7.) been hyperboli- 
cal, having its foci in R and F; then R being the ra- 
diant, (or the imaginary focus of incident rays), F 
would have been the focus of the reflected ones, and 
vice verſa, however diſtant the points B and D might 
be taken from each other. In like manner, had the 
curve BD (6g: 8.) been elliptical, having its foci in 
F and R, the one of theſe being made the radiant (or 
imaginary focus of incident rays), the other would 
have been the focus of reflected ones, and vice ver/a. 
For both in the hyperbola and ellipſis, lines drawn 
from each of their foci through any. point make equal 
angles with the tangent to that point. Therefore, if 


- the incident rays proceed to or from one of their foci, 


the reflected ones will all proceed as from or to the 
other. So that, in order that diverging or converging 
rays may be accurately reflected to or from a point, 
the reflecting ſurface muſt be formed by the revolu- 
tion of an hyperbola about its longer axis, when the 
incident rays are ſuch, that their radiant, or imaginary 
focus of incident rays, ſhall fall on 6ne fide the ſurface, 
and the focus of the reflected ones on the other: when 
they are both to fall on the ſame ſide, it muſt be form- 
ed by the revolution of an ellipfis about its longer 
axis. However, upon account of the J. facility 
with which ſpherical ſurfaces are formed in compari- 
{on of that with which ſurfaces formed by the revo- 
lution of any of the conic ſections about their axes 
are made, the latter are very rarely uſed. Add to this 
another inconvenience, viz. that the foci of theſe curves 
being mathematical points, it is but one point of the 
ſurface of an object that can be placed in any of them 
at a time, ſo that it is only in theory that ſurfaces 
formed by the revelution of theſe curves about their 
axes render reflection perfect. 5 

Now, becauſe the focal diſtance of rays reflected from 
a ſpherical ſurface cannot be found by the analogy 
laid down in the third propoſition, without ma- 
king uſe of the quantity ſought ; we ſhall here give an 
inſtance whereby the method of doing it in all others 
will readily appear. h 

ProB, Let it be required to find the focal diſtance 
of diverging rays incident upon a convex ſurface, whoſe 
radius of convexity is 5 parts, and the diſtance of the 
radiant from the ſurface is 20. 

Sor. Cali the focal diſtance ſought x; then will the 
diſtance of the focus from the centre be 5—x, and that/ 
of the radiant from the ſame 25: therefore by prop. 3. 
we have the following proportion, vis. x : 20 : : 5— 
*: 25; and multiplying extremes together and means 
together, we have 25 x,=100—20x, which, after due 
reduction, gives x . | - 

If in any caſe it ſhould happen that the value of x 
ſhould be a negative quantity, the focal point myſt 
then be taken on the contrary fide the ſurface to that 
on which it was ſuppoſed that it would fall in ſtating 


, the prob] e m . 


If letters inſtead of figures had been made uſe of in 


the foregoing ſolution, a general theorem might have 
ot, VII. 2 


I C 5. 


been raiſed, to have determined the focal diſtance of 


reflected rays in all caſes whatever. Sce this done in — 


Suppl. to Gregory's Optics, 24 edit. p. 112. 

Becauſe it was, in the preceding ſection, ob- 
ſerved, that different incident rays, though tending to 
or from one point, would after refraction proceed to 
or from different points, a method was there inſerted 


of determining the diftin& point, which each ſepa- 


rate ray entering a ſpherical ſurface converges to, 
or diverges from, after refraction: the ſame has been 
obſerved here with regard to rays reſſected from a 
ſpherical ſurface, (ſee obſ. in caſe 2. and caſe 10.) 
But the method of determining the diſtin point to 
or from which any given incident ray proceeds after 
reflection, is much more ſimple. It is only neceſſary 
to draw the reflected ray ſuch, that the angle of re- 
llection may be equal to the angle of incidence, whicl. 
will determine the point it proceeds to or from in any 
caſe whatever. 


$ 3- Of the Appearance of Bodies ſeen by Light refeched 
from plane and ſpherical Surfaces. 


WHATEvER bath been ſaid concerning the appear- 
ance of bodies ſeen by refracted light through lenſes, 
reſpects alſo the appearance of bodies ſeen by reflec- 
tion. But beſides theſe, there is one thing peculiar to 
images by reflection, viz. that each point ia the re- 
preſentation of an object made by reflection appears 
ſituated ſomewhere in an infinite right line that paſſes 
through its correſpondent point in the object, and is 
PRIN to the reflecting ſurface, 

he truth of this appears ficiently from the pro- 
poſitions formerly laid down; in each of which, rays 
flowing from any radiant point, are ſhewn to proceed, 
after reflection, to or from ſome point in a line that 
paſſes through the ſaid radiant, and is perpendicular 


$$$! 


Ur 


to the reflecting ſurface, For inſtance, (fig. 1.) rays Plate 


flowing from 
9 CD, which, being produced, paſſes through 


; again, (bg. 2.) rays flowing from from G, pro- 


ceed, after refleQion, as from N, a point in the per- 
pendicular CD, which, being produced, paſſes thro? 
G; and ſo of the reſt. 

This obſervation, however, except where an object 
is ſeen by reflection from a plain ſurface, relates only 
to thoſe caſes where the repreſentation is made by 
means of ſuch rays as fall upon the refleting ſurface 
with a very ſmall degree of obliquity ; becauſe ſuch 
as fall at a conſiderable diſtance from the perpendicu- 
lar, proceed not after reflection as from any point in 
that perpendicular, but as from other points ſituated 
in a certain curve, as hath already been explained; 
upon which account theſe rays are neglected, as ma- 
king a confuſed and deformed repreſentation. And 
therefore it is to be remembered, that however the fitu- 
ation of the eye with reſpeR to the object and reflec- 
ting ſurface may be repreſented in the following 
figures, it is to be ſuppoſed as ſituated in ſuch a man- 
ner with reſpe& to the object, that rays flowing from 
thence and entering it after reflection, may be ſuch 
only as fall with a very ſmall degree of obliquity up- 
on the ſurface; that is, the eye muſt be ſuppoſed to 
be placed almoſt directly behind the object, or be- 
tween it and the reflecting ſurface. The reaſon why 
it is not always ſo placed, is only to avoid confuſion 


in the figures, 
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plane ſurface, the image of it appears at the ſame on the oppoſite fide the ſurface ; which points, Gnas, 
diſtance behind the ſurface that the object is placed — 
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before it, of the ſame magnitude therewith, and di- 
realy oppoſite to it. | 

To explain this, let AB (fig. 10.) repreſent an ob- 
ject ſeen by reflection from the plain ſurface SV; and 
let the rays AF, AG, be ſo inclined to the ſurface, 
that they ſhall enter an eye at H after reflection; 
and let AE be perpendicular to the ſurface : then, 
by-the obſervation juſt mentioned, the point A will 
appear in ſome part of the line AE produced ; ſup- 
poſe I, that is, the oblique rays AF and AG will 
proceed after reflection as from that point; and fur- 
ther, becauſe the reflected rays FH, GK, will have 
the ſame degree of inclination to one another that their 
incident ones have, that point mult neceſſarily be at the 
ſame diftance from the ſurface that the point A is; the 
repreſentation therefore of the point A, will be at the 
ſame diſtance behind the ſurface that the point itſelf 
is before it, and directly oppoſite to it: conſequently, 
ſince the like may be ſhewn of the point B, or of any 
other, the whole image IM will appear at the ſame 
diſtance behind the ſurface that the object is before it, 
and directly oppoſite to it; and becanſe the lines Al, 
BM, which are perpendicular to the plain ſurface, are 
for that reaſon parallel to each other, it will alſo be of 
the ſame magnitude therewith. 

II. When an object is ſeen by reflection from a con- 
vex ſurface, its image appears nearer to the ſurface, 
and Jeſs than the object. 

Let AB (fig. 12.) repreſent the object, SV a reflec- 
ting ſurface whole centre of convexity is C: and 
let the rays AF, AG, be fo inclined to the ſurface, 
that after reflection thereat they ſhall enter the eye at 
H: and let AE be perpendicular to the ſurface : 
then will the oblique rays AF, AG, proceed after 
refletion as from ſome point in the line AE produced, 
ſuppoſe from I; which point, becauſe the reflected 
rays will diverge more than the incident ones, muſt be 
nearer to the ſurface than the point A. And fince 
the ſame is alſo true of the rays which flow from B, 
or any other point, the repreſemation IM will be 
nearer to the ſurface than the object; and becauſe it is 
terminated by the perpendiculars AE and BF which 
incline to each other, as concuring at the centre, it 
will alſo appear leſs: | 

III. When an object is ſeen by reflection from a 
concave ſurface, the repreſentation of it is various, both 
with regard to its magnitude and- ſituation, according 
as the diſtance of the object from the reflecting ſurface 
is greater or leſs, 

1. When the object is nearer to the ſurface than 
its focus of parallel rays, the image falls on the op- 
polite fide of the ſurface, is more diflant from it, and 
larger than the obje&. | 

Thus, let AB (hg. 13.) be the object, SV the re- 
fecting ſurface, F the focus of parallel rays, and C 
its centre. Through A and B, the extremities of 
the object, draw the line CE, CR, which will be 
perpendicular to the ſurface ; and let the rays AR, 
AG, be incident upon ſuch points of it that they ſhall 


be reflected into an eye at H. Now, becauſe the ra- 


aiant points A and B are nearer the ſurface than F 
the focus of parallel rays, the reflected rays will di- 


obſervation laid down at the beginning of this ſection 
will be in the perpendiculars AE, BR, produced 
ſuppoſe in I and M: but they will diverge in a leſs 
degree than their incident ones (ſee the propoſition 
juſt referred to), and therefore the ſaid points will 
be farther from the ſurface than the points A and 
B. The image therefore will be on the oppoſite fide 
of the ſurface with reſpect to the object; it will be 
more diſtant than itz and conſequently, being termi. 
_— by the perpendiculars CI and CM, it wil alſo be 
arger. 

F When the object is placed in the focus of para]. 
le] rays, the reflected rays enter the eye parallel, in 
which caſe the image ought to appear at an infinite di- 
ance behind the reflecting ſurface ; but the repre- 
ſentation of it, for the like reaſons that were given 
in the foregoing caſe, _ large and diſtin, we 
judge it not much farther from the ſurface than the 
Image. | 

3. When the object is placed between the focus of 
parallel rays and the centre, the image falls on the 
oppoſite ſide the centre, is larger than the object, and 
in an inverted poſition. 

Thus let AB (fig. 14.) repreſent the object, SV 
the refleQing ſurface, F its focus of parallel rays, and 
C its centre. Through A and B, the extremities of 
the object, draw the lines CE and CN, which will be 
perpendicular to the ſurface ; and let AR, AG, be a 

encil of rays flowing from A. Theſe rays proceed- 
ing from a point beyond the focus of parallel rays will 
after reſlection converge towards ſome point on the 
oppoſite fide the centre, which will fall upon the per- 
pendicular EC produced, but at a Par diſtance 
from C than the radiant A from which they diverged, 
For the ſame reaſon, rays flowing from B will con- 
verge to a point in the perpendicular NC produced, 
which ſhall be farther from C than the point B; from 
whence it is evident, that the image IM is larger than 
the object AB, that it falls on the contrary fide the 
centre, and that their poſitions are inverted with re- 
ſpe& to each other. 

4. If the obje& be placed beyond the centre of con- 
vexity, the *. is then formed between the centre, 
and the focus of parallel rays is leſs than the object, 
and its poſition is inverted, Mo 

The propoſition is the converſe of the foregoing : 
for as in that caſe rays proceeding from A were re- 
flected to I, and from B to M; ſo rays flowing from 
I and M will be reflected to A and B; if therefore an 
obje& be ſuppoſed to be ſituated beyond the centre in 
IM, the image of it will be formed in AB between 
chat and the focus of parallel rays, will be leſs than the 
object, and inverted. a 

5. If che middle of the object be placed in the cen- 
tre of convexity of the reflecting ſurface, the object 
and its image will be coincident ; but the image will 
be inverted with reſpe& to the object. ; 

That the place of the image and the object ſhould 
be the ſame in this caſe needs little explication 3 for 
the middle of the object being in the centre, 14y3 
flowing from thence will fall perpendicularly upon 50 
ſurface, and therefore neceſſarily return thither 2841; 


ſs that the middle of the image will be coincident * 


. 
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the middle of the objeck. But that the image ſhould 
de inverted is perhaps not ſo clear. To explain this, 
let AB (fig. 15.) be the object, having its middle 
point C in the centre of the reflecting ſurface SV ; 
through the centre and the point R draw the line CR, 
which will be perpendicular to the refle&ing ſurface ; 


join tbe points AR and BR, and let AR repreſent a 


ray flowing from A; this will be reflected into RB: 
for C being the middle point between A and B, the 
angles ARC and CRB are equal ; and a ray from 
B will likewiſe be reflected to A; and therefore the 
poſition of the image will be inverted with reſpe& to 
that of the object. | 

In this propoſition it is to be ſuppoſed that the 
object AB is ſo ſituated with reſpect to the refleQing 
ſurface, that the angle AC R may be right; for other- 
wiſe the angles ARC and BRC will not be equal, and 
part of the image will therefore fall upon the object 
and part off. | . 

6. If in any of the three laſt caſes, in each of 
which the image is formed on the ſame fide the reflec- 
ting ſurface with the object, the eye be fituated far- 
ther from the ſurface than the place where the image 
falls, the rays of each pencil, croſſing each other in 
the ſeveral points of the image, will enter the eye as 
from a * object ſituated there; ſo that the image 
will appear pendulous in the air between the eye and 
the reflecting ſurface, and in the poſition wherein it 
is formed, viz, inverted with reſpect to the object in 
the ſame manner that an image formed by refracted 
light appears to an eye placed beyond it; which 
was fully explained under Prop. IV. (p. 5543-) and 
therefore needs not be repeated here. 

But as to what relates to the appearance of the 
obje& when the eye is placed nearer to the ſurface than 
the image, that was not there fully inquired into. 
That point ſhall therefore now be more ſtrictly exami- 
ned under the following caſe, which equally relates to 
refracted and reflected light. 


7. If the eye be ſituated between the reflecting ſur- 


ſace and the place of the image, the object is then 
leen beyond the ſurface; and the farther the eye re- 
cedes from the ſurface towards the place of the image, 
the more confuſed, larger, and nearer the object ap- 
pears. 

To explain this, let AB (fig. 16.) repreſent the ob- 
jet; IM its image, one of whoſe points M is formed 
by the concurrence of the reflected rays DM, EM, &c. 
which before reflection came from B; the other, I, 
by the concurrence of DI, EI, &c. which came from 
A: and let a6 be the pupil of an eye, ſituated be- 
tween the ſurface DP and the image. This pupil will 
admit the rays Ha, K 5; which, becauſe they are 
tending towards I, are ſuch as came from A, and 
therefore the point A will appear diffuſed over the 
ſpace RS. In like manner the pupil will alſo receive 
into it the reflected rays Ka and L5, which, becauſe 
they are tending towards M, by ſuppoſition came from 

and therefore the point B will be ſeen ſpread as it 
were over the ſpace TV, and the object will ſeem to 
fill the ſpace RV; but the repreſentation of it will be 
confuſed, becauſe the intermediate points of the ob- 
Jet being equally enlarged in appearance, there will 
"ot be room for them between the points S and T, 

ut they will coincide in part one with another : for 
0 
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inſtance, the appearance of that point in the objed, 


whoſe repreſentation faffs upon c in the image, will fill Reflection. 


the ſpace Nn; and ſo of the reſt. Now if the ſame pu- 
pil be removed into the ſituation ef, the reflected rays 
Ee and G will then enter the eye, and therefore 
one extremity of the obje& will appear to cover the 
ſpace XXY; and becauſe the rays Of and Le will al- 
ſo enter it in their progreſs towards M, the point B, 
from whence they came, will appear to cover ZV; 
the object therefore will appear larger and more con- 
fuſed than before. And when the eye recedes quite 
to the image, it ſees but one ſingle point of the object, 
and that appears diffuſed all over the reflecting ſurface: 
for inſtance, if the eye recedes to the point M, then 
rays flowing from the point B enter it upon whatever 
part of the 1 they fall; and ſo for the reſt. The 
object alſo appears nearer to the ſurface, the farther the 
eye recedes from it towards the place of the image; pro- 
bably becauſe, as the appearance of the object becomes 
more and more confuſed, its place is not ſo eaſily di- 
ſtinguiſhed from that of the reflecting ſurface itſelf, till 
at laſt when it is quite confuſed (as it is when the eye 
is arrived at M) they both appear as one, the ſurface 
aſſuming the colour of the object. 

As to the preciſe apparent magnitude of an object 
ſeen after this manner, it is ſuch that the angle it ap- 
pears under ſhall be equal to that which the image of 
the ſame object would appear under were we to ſup- 
poſe it ſeen from the ſame place: that is, the apparent 
object (for ſuch we muſt call it to diſtinguiſh it from the 
* of the ſame object) and the image ſubtend equal 
angles at the eye. 

Dem. Here we muſt ſuppoſe the pupil of the eye 
to be a point only, becauſe the magnitude of that 
cauſes ſmall alteration in the apparent magnitude of 
the object; as we ſhall ſee by and by. Let then the 
point à repreſent the pupil, then will the extreme rays 
that can enter it be Ha and Kaz the object therefore 
will appear under the angle H K, which is equal to 
its vertical one Ma I, under which the image IM would 
appear were it to be ſeen from a. Again, if the eye 


be placed in /½, the object appears under the angle 


GFfO equal to IFM, which the image ſubtends at 
the ſame place, and therefore the apparent obje& and 
image of it ſubtend equal angles at the eye. 9. 
E. D. | 

Now 'if we ſuppoſe the pupil to have any ſenſible 
magnitude, ſuch, ſuppoſe, that its diameter may be 45 
then the object ſeen by the eye in that ſituation will 
appear under the angle H x L, which 1s _ than 
the angle H a K, under which it appeared before; be- 
cauſe the angle at x is nearer than the angle at a, to 
the line IM, which is a ſubtenſe common to them 
both. 

From this propoſition it follows, that, were the 


eye cloſe to the ſurface at K, the real and apparent - 


object would be ſeen under equal angles (for the real 
obje& appears from that place under the ſame angle 
that the image does, as will be ſhewn at the end of 
this ſection): therefore, when the eye is nearer to the 
image than that point, the image will ſubtend a larger 
= at it than the object dots; and conſequently, 
fince the image and apparent object ſubtend equal 
angles at the eye, the apparent object muſt neceſſarily 
be ſeen under a larger angle than the object itſelf, 

31 1 a where- 
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wherever the eye be placed, between the ſurface and 
Refiection. the image. 


As each point in the repreſentation of an object 
made by reflection is ſituated ſomewhere in a right 
line that paſſes through its correſpondent point in the 
object, and is perpendicular to the refleQing ſur- 
face, as was ſhewn in the beginning of this ſection; 
we may from hence deduce a moſt eaſy and expedi- 
tious method of determining both the magnitude and 
ſituation of the image in all caſes whatever. 'Thus, 

Through the extremities of the object AB and the 
centre C, (fig. 17, 18, or 19.) draw the lines AC BC, 
and produce them as the caſe requires; theſe lines will 
be perpendicular to the reflecting ſurface, and therefore 
the extremities of the image will fall vpon- them. 
Through F the middle point of the object and the 
ceritre, draw the line FC, and produce it till it paſſes 
through the refleQing ſurface; this will alſo be per- 
pendicular to the ſurface. Through G, the point 
where this line cuts the ſurface, draw the lines AG 
and BG, and produce them this way or that, till they 
croſs the former perpendiculars; and where they croſs, 
there I and M the extremities of the image will fall. 
For ſuppoſing AG to be a ray proceeding from the 
point A and falling upon G, it will be refſected to B; 
becauſe FA is equal to FB, and FG is perpendicular 
to the reflecting ſurface ; and therefore the repreſen- 
tion of the point A will be in BG produced as well as 
in AC; conſequently it will fall on the point I, where 
they croſs each other. Likewiſe the ray BG will for 
the ſame reaſon be reflected to A; and therefore the 
repreſentation of the point B will be in AG produced 
as well as in ſome part of BC, that is, in M where 
they croſs. From whence the propoſition is clear. 

If it happens that the lines will not croſs which 
way ſoever they are produced, as in fig. 20. then is 
the object in the focus of parallel rays of that ſurface, 
and has no image formed in any place whatever. For 
in this caſe the rays AH, AG, flowing from the 
point A, become parallel after reflection in the lines 
HC, GB, and therefore do not flow as to or from 
any point: in like manner, rays flowing from B are 
reflected into the parallel lines KB and GA; fo that 
no repreſentation can be formed by ſuch reflection. 

From hence we learn another circumſtance relating 
to the magnitude of the image made by reflection; 
viz. that it ſubtends the ſame angle at the vertex of 
the reflecting ſurface that the object does. This ap- 
pears by inſpection of the 17th, 18th, or 19th figure, 
in each of which the angle IGM, which the image 
ſubtends at G the vertex of the reflecting ſurface, is 
equal to the angle AGB, which the object ſub- 


| tends at the ſame place; for in the two firſt of thoſe 


2 they are vertical, in the third they are the ſame. 
nu, 

Farther, the angle ICM, which the image ſubtends 
at the centre, is alſo equal to the angle ACB which 
the objec ſubtends at the ſame place; for in the two 
nrſt figures they are the ſame, in the laſt they are ver- 
tical to each other, 

From whence it is evident, that the object and its 
mage are to each other in diameter, either as their 
reſp:Etive diſtnces from the vertex of the reflecting 


gol or as their ditances from the centre of the 
ame, 
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IV. As objects are multiplied by being ſeen thro- 


| 1 . Differen 
tranſparent media, whole ſurfaces are properly diſpo. Retr, 
ſed, ſo they may alfo by refleQing en Thus, ile 7 


1. If two reflecting ſurfaces be diſpoſed at right 
_— as the ſurfaces AB, BC, (fig. 21.), an obje& 
at D may be ſeen by an eye at E, Mis one reflection 
at F, in the line EF produced; after two refle&ions 
the firſt at G, the ſecond at H, in the line EH pro- 
duced; and alſo, after one reflection made at A, in thy 
line EA produced. 

2. If the ſurfaces be parallel, as AB, CD, (fig. 22.), 
and the object be placed at E and the eye a F, the 
object will appear multiplied an infinite number of 
times : thus, it may be ſeen in the line FG produced, 
after one refleRion at G; in the line FH produced, 
after two reflections, the firſt at I, the ſecond at H; 
and alſo in FP produced, after ſeveral ſucceſſive reflec. 
tions of the ray EL, at the points L, M, N, O, and P: 
and ſo on in infinitum. But the greater the number 


r reflections are, the weaker the repreſentation will 


SECT. IV. Of the different Refrangibility of 
Light. 


As this property of light ſolves a great number of 
the phenomena which could not be underſtood by for- 
mer opticians, we ſhall give an account of it in the 
words of Sir Iſaac Newton, who firſt diſcovered it; 


eſpecially as his account is much more full, clear, and 


perſpicuous, than thoſe of ſucceeding writers. 


% Ina very dark chamber, at a round hole F, about Pl:tc 
one third of an inch broad, made in the ſhut of a win- CC 
dow, I placed a glaſs priſm ABC, whereby the beam © 


of the ſun's light, SF, which came in at that hole, 
might be refracted upwards, toward the oppoſite wall 
of the chamber, and there form a coloured image of 
the ſun, repreſented at PT. The axis of the priſm, 
(5 is, the line paſſing thro' the middle of the priſm, 
om one end of it to the other end, parallel to the 
edge of the refracting angle) was in this and the fol- 
lowing experiments perpendicular to the incident rays. 
About this axis I turned the priſm ſlowly, and ſaw 
the refracted light on the wall, c. coloured image of 
the ſun, firſt to deſcend, and then to aſcend. Between 
the deſcent and aſcent when the image ſeemed ſtation - 
ary, I topped the priſm and fixed it in that poſture. 
Then I let the refracted light fall perpedicularly 
upon a ſheet of white paper, MN, placed at the op- 
polite wall of the chamber, and obſerved the figure and 
dimenſions of the ſolar image, PT, formed on the pa- 
per by that light. This image was oblong and not 
oval, but terminated by two re&ilinear and parallel 
ſides and two ſemicircular ends. On its ſides it was 
bounded pretty diitinaly; but on its ends very confu- 
ſedly and indiſtinctly, the light there wes by and va- 
niſhing by degrees. At the diſtance of 18+ feet from 
the priſm the breadth of the image was about 2ginches, 
but its length was about 104 inches, and the length of 
its reQilinear fides about eight inches; and ACB, the 
refracting angle of the priſm, whereby ſo great a length 
was wc 4 was 64 degrees. With a leſs angle the 
length of the image was leſs, the breadth remaining 
the ſame. It is farther to be obſerved, that the rays 
went on in ſtraight lines from the priſm to the images 
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erefore at their going out of the priſm had all ing experiment to prove it at ſight, 
Dieu 2 to ot 50 er from which the length In the middle of two thin boards, DE, de, I 
— of the image proceeded. This image PT was colour- made a round hole in each, at G and g, a third part 
Light: ed, and the more eminent colours lay in this order from of an inch in diameter; and in the window-ſhut a 
—_ bottom at T to the top at P; red, orange, yel- much larger hole being made, at F, to let into my Plate 
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low, green, blue, indigo, violet; together with all 
their intermediate degrees in a continual ſucceſſion 

rpetually varying.“ . 

Our author concludes from this experiment, and 
many more to be mentioned hereafter, © that the light 
of the ſun conſiſts of a mixture of ſeveral ſorts of co- 
loured rays, ſome of which at equa] incidences are 
more refracted than others, and therefore are called 
more reſrangible. The red at T, being neareſt to the 
place Y, whers the rays of the ſun would go directly 
if the priſm was taken away, is the leaſt refracted of 
all the rays; and the orange, yellow, green, blue, in- 
digo, and violet, are continually more and more refrac- 
ted, as they are more and more diverted from the courſe 
of the dire& light. For by mathematical reaſoning 
he has proved, that when the priſm is fixed in the po- 
ture above-mentioned, ſo that the place of the image 
ſhall be the lowelt poſſible, or at the limit between its 
deſcent and aſcent, the figure of the image ought then 
to be round like the ſpot at V, if all the rays that 
tended to it were equally refracted. Therefore, ſeeing 
by experience it is found that this image is not round, 
but about five times longer than broad, it follows that 
all the rays are not equally refracted. And this conclu- 
fion is farther confirmed by the following experiments, 

« In the ſun-beam SF, which was propagated into 
the room thro? the hole in the window-ſhat EG, at 
the diſtance of ſome feet from the hole, I held the 
priſm ABC in ſuch a poſture, that its axis might be 
perpendicular to that beam: then I looked thro” the 
4 upon the hole F, and turning the priſm to and 
fro about its axis to make the image pz of the hole 
aſcend and deſcend, when between its two contrary 
motions it ſeemed ſtationary, I ſtopped the priſm; in 
this ſituation of the priſm, viewing through it the ſaid 
hole F, I obſerved the length of its refracted image 
Y to be many times greater than its breadth ; and 
that the moſt refrated part thereof appeared violet at 
} ; the leaſt refracted red, at ?; and the middle parts 
indigo, blue, green, yellow, and orange, in order. 
The fame thing happened when I removed the priſm 
ont of the ſun's light, and Jooked through it upon the 
hole ſhining by the light of tbe clouds beyond it. And 
yet if the refractions of all the rays were equal accord- 
ing to one certain proportion of the ſines of incidence 
and refraction, as is vulgarly ſuppoſed, the refracted 
image ought to have appeared round, by the mathe- 
matical demonſtration above-mentioned. So then by 
theſe two experiments it appears, that in equal inci- 
dences there is a conſiderable inequality of refraQtions.” 

For the diſcovery of this fundamental property of 
light, which has opened the whole myſtery of co- 
lours, we ſee our author was not only beholden to the 


experiments themſelves, which many others had made 


before him, but alſo to his ſkill*in geometry; which 
was abſolutely neceſſary to determine what the figure 
of the refracted image ought to be upon the old prin- 
ciple of an equal refraction of all the rays : but ha- 
"ng thus made the diſcovery, he contrived the follow- 


darkened chamber a large beam of the ſun's light, I SCXI. 
placed a priſm, ABC, behind the ſhut in that beam, fig. 11. 


to refract it towards the oppoſite wall; and cloſe be- 
hind this priſm I fixed one of the boards DE, in ſuch 
a manner that the middle of the refracted light might 
paſs through the hole made in it at G, and the reſt be 
intercepted by the board. Then at the diſtance of 
about r2 feet from the firſt board, I fixed the other 
board, de, in ſuch manner that the middle of the re- 
fracted light, which came through the hole in the firſt 
board, and fell upon the oppoſite wall, might paſs 
through the hole g in this other board e, and the reſt 
being intercepted by the board, might paint upon it 
the coloured ſpectrum of the ſun. And cloſe behind 
this board I fixed another priſm abc, to refract the 
light which came through the hole g. Then I return- 
ed ſpeedily to the firſt priſm ABC, and by turning it 
ſlowly to and fro about its axie, I cauſed the image 
which fell upon the ſecond board de, to move up and 
down upon that board, that all its parts might paſs 
ſucceſſively through the hole in that board, and fall 
upon the priſm behind it. And in the mean time I 
noted the places, M, V, on the oppoſite wall, to which 
that light after its refraction in the ſecond priſm did 
paſs; and by the difference of the places at M and NM, 
J found that the light, which being moſt refracted in 
the firſt priſm ABC, did go to the blue end of the 
imege, was again more refracted by the ſecond priſm 
a bc, than the light which went to the red end of that 
image. For when the lower part of the light which 
fell upon the ſecond board de, was caſt through the 
hole g, it went to a lower place M on the wall; and 
when the higher part of that light was caſt through 
the ſame hole g, it went to a higher place, N, on the 
wall; and when any intermediate part of the light was 
caſt through that hole, it went to ſome place in the 
wall between M and N. The unchanged poſition of 
the holes ia the boards made the incidence of the rays 
upon the ſecond priſm to be the ſame in all caſes. And 
yet in that common incidence ſome of the rays were 
more reſracted and others leſs: and thoſe were more 
refracted in this priſm, which by a greater refraction 
in the firſt priſm were more turned out of their way; 
and therefore, for their conſtancy of being more refrac- 
ted, are deſervedly called more refrangible.” 

Our author ſhews alſo, by experiments made with a 
convex glaſs, that lights (reflected from natural bodies) 
which differ in colour, differ alſo in degrees of refran- 
gibility: and that they differ in the . manner as 
the rays of the ſun do. 

„ The ſun's light conſiſts of rays differing in reflexi- 
bility, and thoſe rays are more reflexible than others 
which are more refrangible. 
two angles, at its baſe BC, were equal to one ano- 
ther and half right ones, and the third at A a right 
one, I placed in a beam FM of the ſun's light, let into 
a dark chamber through a hole F one third part of an 
inch broad. And turning the priſm ſlowly about its 
axis until the light which went through one of its. 

2% n angles 


— 


A priſm, ABC, whoſe Fig. 12. 
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reſraction, were ſooner reflected than the reſt. 1 


| Qu Pu L 
angles ACB, and was refracted by it to G and H, be- 
gan to be reflected into the line MN by its baſe BC, 
at which till then it went out of the glaſs; I obſerved 
that thoſe rays, as MH, which had ſuffered the greateſt 


* 


o make 
it evident that the rays which vaniſhed at H were re- 


fe&ecd into the beam MN, I made this beam paſs thro” 


another priſm VX, and being refracted by it to fall 
afterwards upon a ſheet of white paper tf placed at 
ſome diſtance behind it, and there by that refraQtion 
to paint the uſual colours at . Then caufing the firſt 
priſm to be turned about its axis according to the or- 
der of the letters ABC, I obſerved, that when thoſe 
rays MH, which io this priſm had ſuffered the greateſt 
refraQion, and appeared blue and violet, began to be 
totally reflected, the blue and violet light on the paper 
which was moſt refracted in the ſecond priſm received 
a ſenſible increaſe at , above that of the red and yel- 
low at f. and afterwards, when the reſt of the light, 
which was green, yellow, and red, began to be totally 
reflected and vaniſhed at G, the light of thoſe colours 
at t, on the paper pt, received as great an increaſe as 
the violet and blue had received before. Which puts 
it paſt diſpute, that thoſe rays became firſt of all to- 
tally reflected at the baſe BC, which before at equal 
incidences with the reſt upon the baſe BC bad ſuffer- 
ed the greateſt refraction. I do not here take notice 
of any refrations made in the fides AC, AB, of the 
firſt priſm, becauſe the light enters almoſt perpendicu- 
larly at the firſt fide, and goes out almolt perpendicu- 
Jarly at the ſecond ; and therefore ſuffers none, or ſo 
little, that the angles of incidence at the baſe BC are 
not ſenſibly altered by it; eſpecially if the angles of 
the priſm at the baſe BC be each about 40 degrees. 
For the rays FM begin to be totally reflected when the 
angle CM is about 50 degrees, and therefore they 
will then make a right angle of go degrees with AC. 

te Tt appears alſo from experiments, that the beam 
of light MN, reflected by the baſe of the priſm, being 
2ugmented firſt by the more refrangible rays and 
afterwards by the leſs refrangible, is compoſed of rays 


differently refrangible. 


The light whoſe raysare all alike refrangible, I call 


femple homogenzal and fimilar 5 and that whoſe rays are 


ſome more refrangible than others, I call compound 
heterogeneal and diſſimilar. The former light I call 
homogeneal, not becauſe I would affirm it fo in all re- 
ſpecis; but becauſe the rays which agree in refrangi- 
bility agree at leaſt in all their other properties which 
I conſider in the following diſcourſe. 

« The colours of homogeneal lights I call primary, 
komogeneal and ſample ; and thoſe of heterogeneal lights, 
keterngeneal and compound. For theſe are always com- 
pounded of homogeneal lights, as will appear in the 
following diſcourſe. 

«© The homogeneal light and rays which appear 
red, or rather make objects appear fo, I call rubrific 
or red making; thoſe which make objects appear 
yellow, green, blue, and violet, I call yellow- making, 
green making, blue-making, wiolet-making ; and io the 
reſt. And if at any time I ſpeak of light and rays as 
coloured or endowed with colours, I would be under- 
ſtood to ſpeak not philoſophically and properly, but 
greſly, and according to ſuch conceptions as vulgar 
people in ſeeing all theſe experiments would be apt to 
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frame. Fot the rays, to ſpeak properly, a 
loured. In them there is king elſe r 
power and diſpoſition to ſtir up a ſenſation of this or 
that colour, For as ſound in a bell or muſical (rin 
or other ſounding body, is nothing but a tremblin? 
motion, and in the air nothing but that motion pro- 
pagated from the object, and in the ſenſorium it is a 
ſenſe of that motion under the form of ſound ; ſo co. 
lours in the object are nothing but a diſpoſition to re. 
flect this or that ſort, of rays more copiouſly than the 
reſt: in rays they are nothing but their diſpoſitions to 
propagate this or that motion into the ſenſorium; and 
in the ſenſorium they are ſenſations of thoſe motions 
under the forms of colours. ADC 

„ By the mathematical propoſition above-mention. 
ed, it is certain that the rays which are equally re. 
frangible do fall upon a circle anſwering to the ſun's 


CO. 


apparent diſk, which will alſo be proved by experi- pl 
ment by and by. Now let AG repreſent the circle Ccx: 
which all the molt refrangible rays, propagated from fg. 13 
the whole diſk of the ſun, would illuminate and paint 


upon the oppoſite wall if they were alone; EL the 
circle, which all the leaſt refrangible rays would in like 
manner illuminate if they were alone; BH, CI, DK, 
the circles which ſo many intermediate forts would 
paint upon the wall, if they were ſingly propagated 
from the ſun in ſucceſſive order, the reſt being inter. 
cepted; and conceive that there are other circles with- 
out number, which innumerable other intermediate 
ſorts of rays would ſucceſſively paint upon the wall, if 
the ſun ſhould ſucceſſively emit every fort apart. And 
ſeeing the ſun emits all theſe ſorts at once, they muſt 
all together illuminate and paint innumerable equal 
circles ; of all which, being according to their degrees 
of refrangibility placed in order in a continual ſeries, 
that oblong ſpectrum PT is compoſed, which was de- 
ſcribed in the firſt experiment. 

«© Now if theſe circles, whilſt their centres k 
their diſtances and pofitions, could be made leſs in dia- 
meter, their interfering one with another, and conſe- 
quently the mixture of the heterogeneous rays, would 


be . diminiſhed. Let the circles AG, 
BH, 


CI, &c. remain as before; and let ag, bh, ci, &c. 
be ſo many leſs circles lying in a like continual ſeries, 
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between two parallel right lines ae and gl, with the 


ſame diſtances between their centres, and illuminated 
with the ſame ſorts of rays: that is, the circle ag with 
the ſame ſort by which the correſponding circle AG 
was illuminated; and the reſt of the circles bh, ci, dt, 


- el reſpeRively with the ſame ſorts of rays by which 


the correſponding circles BH, CI, DK, EL, were il- 
luminated. In the figure PT compoſed of the great 
circles, three of thoſe, AG, BH, CI, are ſo expanded 
into each other, that three ſorts of rays, by which thoſe 
circles are illuminated, together with innumerable other 


ſorts of intermediate rays, are mixed at QR in the 


middle of the circle BH. And the like mixture bap- 
pens throughout almoſt the whole length of the figure 
PT. But in the figure pt, compoſed of the leſs circles, 
the three leſs circles ap, bh, ci, which anſwer to thoſe 
three greater, do not extend into one another; nor are 
there any where mingled ſo much as any two of the 
three ſorts of rays by which thoſe circles are illumi- 
nated, and which in the figure PT are all of them in- 


termingled at QR. So then, if we would diminiſh the 
mixture 
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bitude of that hole viewed from the priſm. 
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wlxture of the rays, we are to diminiſh the diameters 


Now theſe would be diminiſhed if the 
{zn's diameter, to which they anſwer, could be made 


ess then it is, or (which comes to the ſame purpoſe) 


if without doors, at a great diſtance from the priſm 
towards the ſan, ſome opaque body were placed with 
a round hole ig the middle of it to intercept all the 
ſun's light, except ſo much as coming from the middle 
of his body could paſs through that hole to the priſm, 


' For ſo the circles AG, BH, and the reſt, would not 


any lege fer to the whole diſk of the fun, but 


. ut part of it WU} Eoud de ſeen from the 


*irotgh that bole; that is, to the apparent mag- 
But that 
theſe circles me anſwer more diſtinctly to that hole, 
\ {ens is to be placed by the priſm to caſt the image 
of the hole (that is, every one of the circles AG, BH, 
&c.) dittiatly upon the paper at PT; after ſach a 
manner, as by a lens placed at a window the pictures 
of objects abroad are caft diſtinaly upon a paper with- 
ja the room. If this be done, it will not be neceſſary 
to place that hole very far off, no not beyond the win- 
dow. And therefore, inſtead of that hole, 1 uſed the 
hole in the window-ſhut as follows. 
« In the (ſun's light let into my darkened chamber 
t' ough a ſmall round hole in my window- ſhut, at 
wat lo or 12 feet from the window, I placed a lens 
en the image of the hole F might be di- 
{ a ſheet of white paper placed at I. 
.cly after the lens I placed a priſm 
„nich the trajected light might be retrac- 
pwards ot ſide ways, and thereby the round 
in, ch the Jens alone did caſt upon the paper at 
„ At be drawn out into a long one with parallel 
ſides, as repreſented at Y. This oblong image I let 
fall upon another paper at about the fame diſtance 
from the priſm as the image at I. moving the paper 
either towzrds the priſm or from it, unti} I found the 
zuſt diftance where the reQulinear fides of the image 
or become molt diſlinct. For ia this cate the circular 
of the hole, which compoſe that mage, after 
the manner that the circles nh 5%, ct, &c. do the 
figure t, were terminated mol dittinAly, and there- 
de exten 1ad 5 vATe aNOWIer Ui. leaſſ that they could, 
d by conſequence the mixture of the hete: ogeneous 
1-ys was now the leaſt of all. The cirlces „g, 65. 
ci, &c, which-compoſe the image t, are each equal 
to the circle at I; and therefore, by diminiſhing: the 
hole E, or by removing the lens farther from it, may 
ve diminiſhed at pleaſure, whilſt their centres keep 
the fawe diftances from each other. Thus, by dimt-. 
ming the breadth of the image pr, the circles of he- 
ier2geneal rays that compoſe it may be ſeparated from 
dach other as much as you pieaſe, Yetvoſtead of the 
«:rcu/ar hole E, it is better to Tubſtitute an oblong hole 
Pp parallellogram with its length parallel to 
. of the priſm. For if this hole be an inch 
i two long, and but a Toth or 22th part f an inch 
broad, or narrower, the ligh+ 0! the image will be. 
as imple as before, or fimpier ; and the im being 
nuch broader, is therefore fitter to have expe ments 
wie in its light than before. | 
* Homogeneal light is refraRed regularly without 
wy Clatation, ſplitting, or ſhattering of the rays; and 
the confuſed viſioꝝ of objects ſeen through retracting 
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ts of rays. This will appear 
by th. Ach will follow. In the middle 
of a black. made « round hole about a fifth or 


a tixth part O. inch in diameter. Upon this paper 
cauſed tlie ſpect · um of homogenea] light, deſeribed 0 
the former article, ſo to fall that ſome part of the light 
might paſs through the hole in the paper. This tranſ- 
mitted Farr of the light I refracted with a priſm pla- 
ced benind the paper; and, letting this refracted light 
tall 3erpendicularly upon a white paper, two or three 
icetdiftant from the priſm, I found that the ſpectrum 
'orm2d on the paper by this light was not oblong, as 
wien it es made in the firſt experiment, by refracting 
tie ſun's compound light, but was, ſo far as I could 
judge by my eye, perfectly circular, the length being 
nowhere greater than the breadth; which ſhews that 
this light is refracted regularly without any dilatation 
of the rays, and is an ocular demonſtration of the ma- 
thematical propoſition mentioned above. 

* In the homogeneal light I placed a paper circle 
of a quarter of an inch in diameter; and in the ſun's. 
unrefracted, heterogeneal, white light, I placed ano- 
ther paper circle of the ſame bi . and going from 
theſe papers to the diſtance of ſome feet, I viewed 
both circles through a priſm. The circle illuminated 
by the ſun's heterogeneal light appeared very oblong, 
as in the ſecond experiment, the length being many 
times greater than the breadth. But the other circle 
luminated with homogeneal light appeared circular, 
and diſtinctly defined, as when it is viewed by the na- 
ked eye; which proves the whole propoſition mention- 
ed in the beginning of this article, 

* In the homogeneal light placed flies and ſuch 
like minute objects, and viewing thery through a priſm 
I ſaw their parts as diſt inctly defned as if I had view- 
ed them with the naked eye. The fame ot jects pla- 
ced in the ſun's unrefracted hcteropeneal light, which 
was white, I viewed elio through a priſm, and ſaw 
them molt confuſedly defined, ſo that I could not di- 
ſtinguiſh their ſmaller parts from one another, 1 pla- 
ced allo the letters of a ſmall print one while in the 
homogeneal light, and then in the heterogencal; and 
viewing them through a priim,. they appeared in the 
latter vale fo confuſed and indiſtigct that I could not 
read them; but iu the former, they appeared fo diftirict 
that I could read readily, and thought I ſaw thera 23 
diſtinct as when I viewed them with -my naked eye ; 
in both caſes, I viewed the ſame objeAs through the 
ſame priſm, at the ſame diſtance from me, and in the 
ſame fituation. There was no difference but in the 
lights by which the objects were illuminated, and which 
in one caſe was ſimple, in the other Tompound; and 
herefore the Giftin& viſion in the former caſe, and 
confuſed in the latter, could arife from hothing. elſe 
than rom that difference in the lights. Which proves 


the whole pronofition. 


In theſe three experiments, it is farther very re- 
markable, that the colour - homogeneal light Was 
never changed by the refraction. And as theſe colours 
were not changed by refractious, fo neither were they 
by refleQions. For all white, grey, red, yellow, green, 
blue, violet bodies, as paper, aſhes, red lead, orpi- 
ment, indigo, bice, gold, filver, copper, graſs, blue 
flowers, violets, bubbles of water tiuged with various. 

colours, 
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colours, peacocka feathers, t | 
phriticum, and ſuch like, in op: 

eared totally red, in blue ligh, _ green 
ſight totally green, and ſo of ow. In the 
homogeneal light of any colour the ppeared to- 


tally of that ſame colour; with this om difference, that 
ſome of them reflected that light more ſtrongly, others 
more faintly. I never yet found any body Wren "oy 
refleQing homogeneal light could ſcafibly change its 
colour. 

« From all which it is manifeſt, that if the ſun's 
light conſiſted of but one ſort of rays, there would be 
hut one colour in the world, nor would it be poſſible 
to produce any new colour by refle&ions and refrac- 
tions, and by conſequence, that the variety of colours 
depends upon the compoſition of light. 

« The ſolar image pt, formed by the ſeparated rays 
in the 5th experiment, did in the progrels from its end 
p, on which the moſt refrangible rays fell, unto its end 
r, on which the leaſt refrangible rays fell, appear tin- 
ged with this ſeries of colours; violet, indigo, blue, 
green, yellow, orange, red, together with all their in- 
termediate degrees in a continual ſucceſſion perpetu- 


ally varying; ſo that there appeared as many degrees 


of colours as there were ſorts of rays diſſering in re- 


4 equal parts, then EF and GH, ( 
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frangibility. And fince_ theſe colours could not be 
changed by refractions por by reſſections, it followe, 
that all homogenes! is t has its proper colour au- 
W to its degree of refrangibility. 

© Every homogeneal ray confidercd apart is refrac. 
ted, according io one and the lame rulc ; ſo that (;; 
line of ingidence is to its fine of refraRtion in a given 
ratio: that is, every different coloured ray has a dif. 
ferent ratio belonging to it. This our auther Jas 
proved by experiment, and by other expiriments has 
determined by what numbers thoſe given ratios are ex- 
preſſed. For inftance, if an heterogeneal white ray of 
the ſun emerges out of glaſs into air; or, which is 
ſame thing, if rays of ail colours be ſoppoſed to ſuc- 
ceed one another in the ſame gh and AD their 
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colour has ſeveral degrees, the fi, BR 
the degrees of red will have a!!! ER © 


of magnitude from 77 to 9575, © 
orange from 974 to 774, of elo, 
of green from $73 to 774, of blue roses, 
indigo from 775 to 773, and of violet! 
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